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Abstract 
Introduction 

National Health Service (NHS) policy suggests that increasing usage of electronic personal health 

records (PHR) by patients will result in cost savings and improved public health, especially for people 

with long-term conditions. Some of the claimed benefits of PHRs are decreasing healthcare costs and 

improving patient outcomes, such as medication adherence (patients take their prescribed 

medication as agreed with their doctors). However, the evidence based to support these policy 

aspirations is limited and debatable.  

Research questions 

PHR design features are inevitably important, since a good PHR design should make the users 

achieve their health goals effortlessly, which is understandable and usable. It is important to 

understand whether patient and disease specific factors may have an impact upon PHR use and 

usability. This is particularly crucial for direct care delivery such as medication. 

Therefore, the primary research question of this study is: 

RQ1: What features of PHRs to improve medication adherence in adults with long-term 

conditions are considered essential by users? 

The secondary research questions of this study are:  

RQ2: What theoretical model can describe and explain the interaction between the PHR 

design features and the patient and disease- specific factors, to help determine what works 

for whom in what circumstances? 

RQ3: How patient and disease- specific factors mediate the impact of PHRs? 

 Patient specific factors: personality traits and sociodemographic. 

 Disease specific factors: progression, intervention type, polypharmacy. 

Methods 

A pragmatist mixed methodology was adopted because it allows for the holistic exploration and 

evaluation of the programme producing a more complete picture of the phenomena being studied. 

This led to a convergent design using primarily qualitative methods. The qualitative research used 

interviews to collect purposively sampled data which was analysed using the Framework method to 

answer the research questions. Realist evaluation was used to construct the theoretical model that 

describes what works for whom and in what circumstances. 

The quantitative research used a web-based survey to collect data which were analysed using 

descriptive statistics and correlation analysis. The findings were integrated in the form of joint 

displays and narratives per long-term condition group. 

Results 

The first outcome and contribution to knowledge of this study is a unique systematic review of the 

literature on the important design features of personal health records to improve medication 

adherence for patients with long-term conditions demonstrating that:  
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 The use of a PHR has increased medication adherence in 13 out of 15 studies, whereas the 

other 2 studies has shown no difference. 

 The identified design features are reminders, education, personalisation and tailoring, 

feedback and alerts, gamification, medication management, medical appointment 

management, diary and self-monitoring, health condition management, set goals, patient’s 

blog and tethered. 

 The most frequently identified conditions were HIV and diabetes. 

This study conducted 42 interviews and surveys with people with heart disease, asthma and 

diabetes in order to answer the research questions.  

This study is the first to identify the essential design features of PHRs to improve medication 

adherence in adults with long-term conditions per long-term condition cohort.  

 The essential design features of diabetes cohort are: recording daily patterns of health 

related measurements, carbohydrate identification and trend 

 The essential design features of asthma cohort are: health tracking, maintaining a diary and 

recording daily patterns of health related measurements and graphical quality 

 The essential design features of heart disease cohort are: health tracking, reminders and 

quantifying adherence score 

This study is the first to identify the most used PHR design features in terms of improving medication 

adherence in adults with long-term conditions per long-term condition cohort.  

 The most used design features of diabetes cohort are: trend, recording daily patterns of 

health related measurements, data share, diary, reminders and graphical quality 

 The most used design features of asthma cohort are: health tracking, diary and patterns, 

reminders, graphical quality and medication inventory 

 The most used design features of heart disease cohort are: health tracking, reminders, data 

share, recording daily patterns of health related measurements and quantifying adherence 

score 

Three original theoretical models were developed using realist evaluation, one per long-term 

condition cohort, describing the interaction between the PHR design features and the patient and 

disease specific factors, to help determine what works for whom in what circumstances.  

New standardised definitions of PHR features were developed. The lack of these was identified in 

the literature review and definitions have been proposed for more than 20 features overall during 

the analysis of the three cohorts.  

The study used a novel combination of scales to assess at the same time the medication adherence 

(MAQ), health-related quality of life (WHOQoL-BREF) and the personality traits (BFI-2X-S). These 

scales were previously used alone or in combinations of two but never all three together. Using the 

BFI-2X-S scale the personality traits of the participants were measured. Sociodemographic 

information were gathered. Although some relationships were identified, there was nothing 

conclusive so these findings may inform future studies. Using the MAQ and WHOQoL-BREF scales 

the medication adherence, and health related quality of life were measured. Although some 

relationships were identified, there was nothing conclusive so these findings may inform future 

studies. 
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Limitations 

This study was necessarily limited by the time available to a single research student, within the 

overall constraint of University regulations on completion of PhD work. Participant recruitment was 

challenging in this study and due to the voluntarily nature of participation, selection bias could 

occur. This study is using the term multimorbidity to describe both multimorbidity and comorbidity, 

in other words to indicate the occurrence of more than one long-term conditions on a same person, 

either deriving from the primary long-term condition or simply co-existing. Although MAQ is a 

reliable tool to measure medication adherence, it is often found lacking in sensitivity comparing with 

the MMAS-8. The qualitative coding and analysis was not subjected to inter-rater reliability testing. 

The identification of design features is qualitative, not based on a statistically significant analysis, so 

cannot be taken as generalisable and is subject to quantitative validation. 

Conclusions 

Based on the interviews and the PPI verification this study has identified the essential design 

features of PHRs for the three groups of patients. Using the realist evaluation, three different 

theoretical models were generated, based on the mixed data from the interviews and survey.  
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1 Introduction 
This chapter sets the scene for the research programme by describing the context and some of its 

key themes, then elaborates the specific research questions of the work and briefly reports how the 

programme evolved. 

The human struggle to remain physically and mentally sound despite the ravages of disease and 

injury is as old as history. Medicine has existed as a distinct profession since the most ancient 

civilizations. In 2009 there were 314 people over the national state pension age for every 1000 

working people and by 2037 is predicted that this number will rise to 350 people (The King’s Fund, 

2012). This means that there will be fewer people of working age to support the population over the 

state pension age. 

‘Long-term conditions’ (LTC) or ‘chronic diseases’ are incurable conditions, which are managed with 

medicines and other treatment, such as diabetes, asthma and hypertension (Department of Health, 

2012). The prevalence of LTC is increasing. The Department of Health estimated in 2012 that around 

15 million people in England were living with a long-term condition (Department of Health, 2012).  

The Department of Health predicts that "total long-term care expenditure is forecast to rise by 29% 

to £26.4 billion" by 2022”  (Department of Health, 2010b).  

Long-term conditions are responsible for 71% of all global deaths and their socioeconomic burden is 

growing worldwide (WHO, 2018). 60% of care caters for people with multiple LTCs in USA, England 

and Australia (Braithwaite, 2018). These healthcare numbers may worsen if we continue to treat 

healthcare the same way. It is widely assumed that digital health technologies (DHTs) will promote a 

cost-effective way for better management of LTCs by patients. Treating long-term conditions is not 

the same as treating acute illness or trauma (Goodwin et al., 2010). Advances and financial 

investments in information systems and health-related technologies, increase the complexity and 

risk of healthcare, especially if they are not introduced and implemented with  proportionate 

attention to fitness-for-purpose, responsiveness and evidence-based delivery models (Braithwaite, 

2018).  

NHS policy anticipates that increasing usage of health apps by patients will reduce demand on 

healthcare services (National Information Board & Department of Health, 2014). Further NHS policy 

documents and frameworks such as Personalised Health and Care 2020 (PHC2020) (National 

Information Board & Department of Health, 2014) and the Five Year Forward View (NHS England, 

2014) advocated that information and communication technology (ICT) could reduce healthcare 

costs, improve healthcare outcomes by 2020 and this ambition remains to be fulfilled. ICT was 

foundational to the Five Year Forward View and is still current now based on the NHS policy as 

declared in The NHS Long Term Plan (NHS, 2019) policy document focuses on increasing 

personalisation in healthcare to improve quality of life and public health and aspires that ICT can 

reduce healthcare costs and improve healthcare outcomes over the next five years. The literature 

suggests that not only there is limited evidence that the use of health applications can improve 

patient adherence to prescribed medication, but also the quality of the evidence is often 

questionable (Scott, 2015). These policies are well meant often based on hope, however, this study 

aims to provide some elements of evidence to help move the policy towards been evidence based 

instead of aspirational. 

A 2018 healthcare consultancy report calls for focusing on healthcare quality, outcomes and cost-

effectiveness instead of increasing the size of the current systems to accommodate for the rising 

demand (Deloitte, 2018). The report calls for the use of “smart healthcare” involving personalised 
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technology, use of technology to treat and diagnose illness, use patient data effectively and patient 

involvement in treatment plans. Due to the internet’s accessibility growth from 57% in 2006 to 96% 

in 2020 (Office for National Statistics, 2020), it is not surprising that the internet use for health 

related subject has followed the same trend and has become an important source of health 

information by both patients and clinicians, supporting physician care and medical self-decision-

making (Moreland et al., 2015; Zhao & Zhang, 2017).  

There is a surprisingly wide section of the literature that investigates how health apps, personal 

health records (PHRs) or similar technologies affect people’s health. However, they investigate 

adherence to the app or to the technology and not medication adherence (Boulos et al., 2011; 

Dicianno et al., 2016; Kalkattawi & Nakajima, 2015; Nápoles et al., 2016). This fact indicates that 

there still is uncertainty towards the use of technology even if there is evidence to suggest that it 

may help with medication adherence and the overall health related quality of life. Morrissey 

(Morrissey et al., 2018) found that although people over 60 have their concerns regarding the use of 

mobiles and mobile apps, they also believe that this technology will be well-used in the future by the 

next generations that are growing up using this technology. This finding also illustrates the need for 

evidence-based evaluation, meaning evaluation based on principles of evidence-based medicine; on 

health-related technologies, such as mobile apps and PHRs (Centre for Evidence-Based Medicine, 

2015; Enam et al., 2018). 

PHRs and similar technologies aiming to affect and hoping to improve people’s health that are 

readily available in the market are often designed by developers and mobile designers that have the 

technological capacity and understanding but not necessarily the ability to ensure that these 

technologies meet the needs of their target audience (Poole, 2013). How can we ensure that a PHR 

meet the needs of their target audience? PHRs and other mobile health apps are extremely popular, 

however only 15% of them are linked to some medical providers (Yang & Boulos, 2014), who would 

potentially be able to implement human-computer-interaction (HCI) design and usability standards 

(Bevan, 2006).  

Edward Tufte stated that “good design is a lot like clear thinking made visual”. A good HCI-based PHR 

design should make the users achieve their health goals effortlessly, whilst is understandable and 

usable (Norman, 2013). Software designers are dealing with practical problems, every element or 

design feature should be there to serve a purpose, be usable and clear not only to experienced but 

also to every day users. Don Norman introduced the term “affordance” to describe the relationship 

between the features of an object and the capabilities of the user. Affordances describe the intents, 

the possibilities a potential uses of something and signifiers are the real-world affordances in design, 

the “tangible things”, for example the touch screen in a Samsung mobile phone (Norman, 2013).   

The use of affordances and signifiers by software developers in designing different PHR features 

present the possibility of a goal realisation in terms of health, though provide uncertainty whether 

these features are designed effectively enough to realise these goals (Interaction Design Foundation, 

2016). 

Based on the results of a 2017 US survey, roughly 40% of people living with a long-term condition 

were interested in using technology to assist them with medication, diagnosis, test results and 

managing their condition in their home environment (Deloitte, 2017). A form of ICT that could 

potentially benefit the patients and the healthcare services is the electronic personal health record 

(PHR) (Andrikopoulou et al., 2018).  
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1.1 Personal health records 
There are four main terms in general use for structured healthcare information systems, namely 

electronic medical records (EMRs), electronic health records (EHRs), electronic patient records 

(EPRs) and personal health records (PHRs). Although there have been attempts to differentiate the 

definitions of EMR, EPR and EHR (Burns, 1998; Ishigure, 2011; Veronin, 2015), in practice these 

terms lack precision and are often used interchangeably (Scott et al., 2016). 

The electronic health record (EHR) defined as “a repository of information regarding the health 

status of a subject of care, in computer process-able form” (International Organization For 

Standardization, 2005; Scott et al., 2016). There are two more systems that are considered health 

applications, namely electronic medical records (EMRs) and electronic patient records (EPRs) (Scott 

et al., 2016). Although the EHRs have been standardised and accepted in the healthcare community, 

the PHR use is still debatable. The HL7/ISO standards for EHR advise that they should be able to 

connect with the commercial PHRs (HL7 Personal Health Record System Functional Model, 2014), 

which in reality is rarely happening without barriers (Alyami & Song, 2016; Ancker et al., 2015; Ford 

et al., 2016; Tang et al., 2006).  

There are multiple definitions of a personal health record (PHR). Generally, the PHR emerged from 

the EHR and can be defined as “health records related to patient care that are controlled by the 

patient” (Roehrs et al., 2017). Although there are paper based PHRs, in this protocol we refer to 

PHRs that are electronic and accessible via mobile devices (Roehrs et al., 2017). 

Based on the PHR definitions provided by Cruickshank (Cruickshank et al., 2012), Paton (Paton et al., 

2012), Roehrs (Roehrs et al., 2017), and Archer (Archer et al., 2011b), as well as the standards 

provided from the Office of the National Coordinator for Health Information Technology (Office of 

the National Coordinator for Health Information Technology, n.d.), we identified the common 

denominators and developed the following PHR definition, which is used throughout this study: 

PHRs are online systems that include collections of patients’ healthcare and medical data, 

which enable patients to share, organize and manage these data according to their own 

views.  

This definition sticks to the technological point of view, which means that the patient can share, 

organise and manage healthcare and medical data, which is in line with the definition of PHR in 

International Organization for Standardization Technical Report 14292 (Technical Committee ISO/TC 

215, 2012). Contrasting the ISO definition, this definition does not imply a medical condition, but 

views a PHR in terms of technology and not medical condition to tackle, and it does not imply the 

range of data a patient can or cannot record. 

This definition is agnostic to the type of PHR as tethered (Archer et al., 2011; Roehrs et al., 2017) or 

standalone and for the scope of this study the PHRs that we are investigating are always online. A 

tethered (tied) PHR includes features that are not patient-controlled; thus it can be connected to the 

data source, including the cloud and the institutional EHRs (Archer et al., 2011; Roehrs et al., 2017; 

Veronin, 2015). Untethered or standalone PHRs’ main feature is that the patient-user is the only one 

permitted to enter, maintain and self-manage data related to their own health conditions (Archer et 

al., 2011; Giardina et al., 2014). Figure 1-1 illustrates how the EHR and PHR differ for healthcare and 

medical records. 
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Figure 1-1 Concepts of EHR and PHR (Ishigure, 2011; Roehrs et al., 2017) 

PHRs are typically important for patients that are suffering from chronic conditions, who gain the 

most value and have the higher adoption rate (Archer et al., 2011b; Chrischilles et al., 2014; Heart et 

al., 2016; Price et al., 2015). Some of the PHR characteristics as derived from the literature (Archer et 

al., 2011; Chrischilles et al., 2014; Heart et al., 2016; Price et al., 2015), are summarised in Table 1-1. 

Table 1-1 PHR characteristics 

Characteristic  Examples  

Supports administration Booking appointments, paying bills 

Has clinical features View lab test results, view prescriptions, add medical history 

Provides online accessibility May provide access to EHRs data 

Is managed by patient The patient’s data are controlled by patient 

Includes a data repository Organizing health information, documenting symptoms, 
documenting medication dosages 

Improves communication Between patients and/or patient-doctor 

Enhances personalisation Provides individualised and tailored clinical information to 
patients 

Provides medication adherence 
reminders 

Might be alarms or text messages etc. 

 

The adoption of PHR is global. For example, PHRs were expected to be adopted by seventy-five per 

cent of patients by 2020 in the USA (Ford et al., 2016), and NHS England is also working towards a 

greater adoption of PHRs (National Information Board, 2015; National Information Board & 

Department of Health, 2014; NHS England, 2014). In a more recent study, seventy per cent of 

patients reported adoption of a digital PHR in Saudi Arabia (Yousef et al., 2020). In Australia, a 

national tethered PHR system has been launched (My Health Record (National Electronic Health 

Record) | Queensland Health, 2019) and in Canada as well as Denmark there are PHRs offered by 

health centres to their patients (Cruickshank et al., 2012). There is a growing focus on the PHR 

adoption worldwide, since studies geographically target not only the major economies, but also 
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middle and low income countries and try to evaluate, improve and quantify the benefits of the use 

of PHR in global health (Assadi & Hassanein, 2017; Cruickshank et al., 2012; Determann et al., 2016; 

Morrison et al., 2014; Naslund et al., 2017; Rajan et al., 2016; Tian et al., 2015). The use of PHR not 

only varies between different groups of patients, but it also varies among studies (Sathanandam et 

al., 2016). Patients that have a long term condition or an illness that requires recurrent care are 

more likely to use the PHR than patients who claim to be in good health (Bhavnani et al., 2011).  The 

adoption of PHRs worldwide started around 2003 (Cruickshank et al., 2012), so all the evidence is 

recent and this remains an immature and rapidly developing field. Illustrating this, at the beginning 

of 2011 Google decided to terminate their PHR product known as Google Health due to its low 

impact and adoption rate (Cruickshank et al., 2012; Dolan, 2011). Most research and quality of life 

and care schemes that the NHS is currently referring to were published since 2011 (About 3 Million 

Lives - 3 Million Lives, n.d.; National Information Board & Department of Health, 2014; Patient 

Information Forum, 2012; Sathanandam et al., 2016).  

Some of the claimed benefits of PHRs are the ability of PHR to improve patient outcomes, decrease 

care cost, allow patients the ability to self-manage their health, increase access to care especially in 

remote areas, empower patients and improve medication adherence (Archer et al., 2011; Heart et 

al., 2016; Institute of Medicine., 2012; Paton et al., 2012; Price et al., 2015; Roehrs et al., 2017; 

Sathanandam et al., 2016; Small et al., 2013). 

1.2 Research questions 
Unresolved questions arising from the author’s BSc dissertation in 2015, led to an initial research 

interest in the mHealth solutions available for people with long-term conditions and in particular 

diabetes. WHO defines mHealth as the “medical and public health practice supported by mobile 

devices, such as mobile phones, patient monitoring devices, personal digital assistants (PDAs), and 

other wireless devices” (World Health Organization, 2011). The main problem identified then was 

the lack of official guidance on what specific features any mobile app aiming to assist the 

management of diabetes should at least include. A preliminary literature search suggested that this 

topic was worthy of further investigation.  

Initial inquires with consultants in Greece and England identified their lack of both will to use an 

electronic personal health record (PHR) and knowledge as to which PHR to propose to their patients. 

It has been observed that some of the main reasons why clinicians and patients resist using 

computer systems and especially PHRs are their beliefs that these systems may not “save time” due 

to the lack of being tethered with an EHR, that are useful only for people with “serious health 

conditions”  (Graetz et al., 2019; Liu et al., 2011; Tang et al., 2006). 

Evaluating health technology is always a challenging and risky goal, especially when there is a clash 

of methods, frameworks and formal methods of the health technology assessments worldwide (Hill 

et al., 2015). This study is not researching how PHRs improve people’s health but it is solely about 

patient reported factors that are able to make PHRs easily adopted and usable. 

The primary research question of this study is: 

RQ1: What features of PHRs to improve medication adherence in adults with long-term 

conditions are considered essential by users? 

The secondary research questions of this study are:  
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RQ2: What theoretical model can describe and explain the interaction between the PHR 

design features and the patient and disease- specific factors, to help determine what works 

for whom in what circumstances? 

RQ3: How patient and disease- specific factors mediate the impact of PHRs? 

 RQ3.1: Patient specific factors: personality traits and sociodemographic. 

 RQ3.2: Disease specific factors: progression, intervention type, polypharmacy. 

 

1.3 Evolution of the present research 
This thesis documents the research carried out in order to answer the research aim and objectives. 

The following chapters are included:  

Chapter 2: Conceptual foundations – discuss some key concepts and provide definitions for several 

constructs that are used throughout this thesis. 

Chapter 3: Literature review – presents a systematic literature review of the current literature in 

order to identify the gap in knowledge. The review aims to identify the important design features of 

the PHR that may have improved medication adherence in the adult population with long-term 

conditions. 

Chapter 4: Methodology – reports on the philosophical and methodological approach taken during 

this research.  

Chapter 5: Mixed methods study design – discuss the application of the mixed methods approach 

and illustrates how the study design was implemented. Moreover, reflects on validity and ethical 

implications.  

Chapter 6: Study one Diabetes – sought to create the realist evaluation model and investigate the 

secondary objectives in the context of the people of diabetes cohort. 

Chapter 7: Study two Heart Disease – sought to create the realist evaluation model and investigate 

the secondary objectives in the context of the people of heart disease cohort. 

Chapter 8: Study three Asthma – sought to create the realist evaluation model and investigate the 

secondary objectives in the context of the people of asthma cohort. 

Chapter 9: Overall quantitative results and discussion - explore the existence or not of any 

correlation between the overall quantitative findings. 

Chapter 10: Overall discussion – reflects on all the chapters of this thesis including the three realist 

evaluation models, primary and secondary objectives and includes a personal reflection 

Chapter 11: Conclusion – provides the contribution to knowledge, future work suggestions, 

anticipated impact and limitations of the thesis. 
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2 Conceptual foundations  
This chapter focuses on defining and explaining the terminology used throughout the document. 

This thesis is principally concerned with health informatics from a technical perspective, thus some 

research on medical, pharmaceutical and psychological terms was necessary. This chapter’s sections 

define the terms, provide niche cases and examples, as well as necessary generic knowledge about 

the health-related subjects such as heart disease and medication adherence. It finishes by reviewing 

psychological focused terminology that is used during the analysis and discussion stages.   

2.1 Long-term conditions 
Approximately 20 million people in England have at least a single long-term condition (LTC). The 

definition of an LTC that is selected for the purpose of this study is the one provided by the 

Department of Health in England, which defines LTC as “a condition that cannot, at present, be 

cured but is controlled by medication and/or other treatment/therapies” (Department of Health, 

2012). 

The estimated prevalence of the major long term conditions are: asthma (5.4 million people) 

(Asthma UK, 2016), diabetes (3.7 million people) (Diabetes U.K., 2018), coronary heart disease (2.3 

million people) (British Heart Foundation, 2018), stroke (1.2 million people) (Stroke Association, 

2017), heart failure (500.000 people) (British Heart Foundation, 2018); thus we anticipate that our 

sample will approximate correspondence to these, although of course this is neither a quantitative 

sample size calculation nor an absolute list of potential long-term conditions. Based on prevalence 

this study is focusing on the top three long-term conditions, namely asthma, diabetes and heart 

disease.  

Given the research questions of this study (section 1.2), it was advised by the initial patient and 

public involvement (PPI) discussion group (section 5.5.3) that the study focuses on two or three 

specific long-term conditions. It had therefore been decided that the literature review, the 

approximate prevalence of the major long-term conditions and the PPI continuous consultation 

informed the selection of three relevant long-term conditions as the study focus. 

The following sections present a brief description of the final three selected long-term conditions, 

namely diabetes, asthma and heart disease, as well as their prevalence and burden to the healthcare 

system. 

2.1.1 Diabetes 
Diabetes is one of the world’s leading causes of mortality, disability, reduced productivity and health 

expenditure (IDF, 2019, pp. 30–31). Global estimates place the number of adults with diabetes at 

approximately 463 million and increasing rapidly (IDF, 2019, p. 33). Diabetes UK states that in UK, 3.9 

million people are diagnosed with diabetes, from them 90% have type two diabetes, 8% type one 

and two% other rarer types (Diabetes UK, 2019). British National Formulary (BNF) defines diabetes 

mellitus as “a group of metabolic disorders in which persistent hyperglycaemia is caused by deficient 

insulin secretion or by resistance to the action of insulin” (Joint Formulary Committee, 2018, p. 668).  

Type one diabetes develops when the insulin-producing cells in the body have been destroyed and 

the body is unable to produce any insulin and accounts for about 10 per cent of all adults with 

diabetes and is treated by daily insulin injections, a healthy diet and regular physical activity. It can 

develop at any age but usually appears before the age of 40, and especially in childhood (Diabetes 

UK, 2017).  Type two diabetes develops when the insulin-producing cells in the body are unable to 
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produce enough insulin, or when the insulin that is produced does not work properly (known as 

insulin resistance). It usually appears in people over the age of 40. Type two diabetes is treated with 

a healthy diet and increased physical activity. In addition to this, medication and/or insulin are often 

required (Diabetes UK, 2017).  

Diabetes was first documented in 1500 BC by Hindu scholars, but the diabetes term was most likely 

coined by Apollonius of Memphis around 250 BC. The sweet taste of urine was noticed by ancient 

civilizations, and it was in 1675 that Thomas Willis added the word “mellitus” to the word diabetes. 

In October 1920 in Toronto, Canada, Dr Frederick Banting and Best, a medical student assigned to 

assist him, began their experiments and in 1922, Leonard Thompson, 14 years old, became the first 

person to receive and injection of insulin to treat diabetes. The use and type of insulin has to meet 

individual requirements. Insulin treatment’s aim is to control the blood glucose levels avoiding 

severe hypoglycaemia in the best possible way (Watkins, 1998). 

Hypoglycaemia means that the patient has too low blood glucose and too much insulin. Many 

diabetics are able to recognize the signs of an incoming hypoglycaemia (Kelleher, 1988). However, 

there are a number who are not able to realise their hypoglycaemia. Lack of of warning of when 

hypoglycaemia is about to occur, is one of the worst problems for diabetic patients. Patients usually 

become quiet, withdrawn and confused. During this time the patients may perform actions without 

their realisation (Joint Formulary Committee, 2018, pp. 669–673; Watkins et al., 1996, p. 76).  

The main diabetes self-management tasks that patients need to perform are (Shillitoe, 1994, p. 19):  

 Having specific diet at standard times to attain and maintain body weight. 

 Taking the correct medication as well as the correct dosage at the correct times to keep 

their blood glucose level as normal as possible. 

 Exercise appropriately to improve and maintain good physical condition. 

 Self-monitoring of blood and/or urine glucose accurately and regularly to obtain feedback on 

how well they self-manage their condition.  

For an effective self-management of diabetes a typical list of measurements are (Diabetes UK, 2017; 

Joint Formulary Committee, 2018, pp. 669–673; Watkins et al., 1996, pp. 77–79): 

 Weight change: depending on if the weight is decreasing or increasing a different approach 

on treatment is needed. 

 Blood glucose measurement (or finger pricking): is important for the patients so as they can 

adjust their treatment accordingly as well as for the doctors, since a detailed blood glucose 

profile would benefit the patient with most likely a better advice from their doctor. 

 Urine Ketone testing: is useful especially for patients that are suffering from another illness.  

The two types of diabetes lead to two different treatment plans (Joint Formulary Committee, 2018, 

pp. 669–673; Watkins et al., 1996, pp. 77–79). There are some common elements that patients with 

either type of diabetes should be aware of and manage, such as diabetes measurement factors, 

followed by diet being a very important factor of a diabetes self-management (Shillitoe, 1994, p. 19).  

There are two important causes of diabetes complications, hyperglycaemia and the duration of 

diabetes (MacKinnon, 1995, pp. 196–199). The complications that are related with insulin dependent 

diabetes commonly occur between 10 to 20 years of diabetes diagnosis, after that the annual 

occurrence of the complications decrease. The most common complications due to diabetes are 

cardiovascular diseases, nephropathy, neuropathy and diabetic ketoacidosis, which is able to cause 

acute fatal problems (Joint Formulary Committee, 2018, p. 674). The treatment of diabetes either 
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with insulin or tablets and diet, aims in minimising the risk of complications by effective blood-

glucose control and maintenance of HbA1C. HbA1C is a test that provides an indicator of glycaemic 

control (Joint Formulary Committee, 2018, pp. 668–672). 

Diabetes has a major physiological and social impact on people’s lives and their families.  Whilst 

diabetes can cause psychological and social problems, these same problems are able to upset 

diabetic control. High quality psychological care is an essential component of diabetes nursing. How 

people feel about having diabetes and what self-care practices they adopt will vary widely. The 

challenge in diabetes care is to acknowledge the patient’s personal experience of living and 

managing diabetes and be aware that there may be several unconscious influences, which prevent 

healthy self-care practises (Lawn & Schoo, 2010, p. 208; McDowell & Gordon, 1996, pp. 37–52).  

2.1.1.1 Diabetes and technology 

There is a vast variety of blood glucose monitors, manufactured from a wide selection of companies, 

several of which are approved by NHS. The technological advances on diabetes care, especially 

regarding to type one diabetes can be rapid and life-changing.  

Approximately six years ago a technological novelty for people with diabetes was a blood glucose 

meter’s ability to connect to a mobile device via Bluetooth or connect directly to computer via USB 

port or via the headphones port of some smartphones (Andrikopoulou, 2015). Some examples of 

these innovations were Bayer’s Contour meter, which could wirelessly transmit the blood glucose 

test results and allows the users to download the results on their computer; VPD’s 2in1 step meter, 

which is able to use the smartphone’s headphone port and the related mobile application to test the 

blood glucose levels and Telcare’s BMG meter, which immediately stores the blood glucose test 

results on the cloud. 

Nowadays, the technology that is in line with the PHR scope has advanced towards continuous 

glucose monitoring (CGM), wearables such as Fitbit (see section 2.1.2.2), and artificial pancreas and 

nearly every current blood glucose meter comes with a mobile application.  

2.1.1.1.1 Continuous glucose monitoring 

There are new technologies to measure blood glucose levels in addition to traditional self-

monitoring via a glucometer, which include the Continuous Glucose Monitoring (CGM) or Flash 

Glucose Monitoring (FGM). Both these technologies have proven to improve the glycaemic control 

of people with diabetes and reduce the risk of complications (Castellana et al., 2020; Dover et al., 

2017; Fokkert et al., 2017; Hoss & Budiman, 2017; Wright & Hirsch, 2017). 

This study uses the term CGM to denote this family of technologies, which include a scanner, a 

sensor and some sort of interface or app (Hoss & Budiman, 2017). These two technologies include a 

sensor and a display device, which is in essence the same type of PHR, with the same features 

(Diabetes UK, 2017). CGM measures the sugar levels continuously and sends data to the device, 

whereas FGM only displays readings and trends when the sensor is scanned. As NHS England 

specifies the biggest difference between CGM and FGM is the absence of a hypoglycaemic alarm of 

the latter (NHS, 2018b). The MiaoMiao® technology provides the FGM with this “alarm” CGM 

feature and allows the users not to have to scan their sensor but the readings are transmitted to 

their phone every five minutes, mirroring the CGM functionality of an FGM (MiaoMiao, 2021).  

Both technologies are supplied by NHS England if specific conditions are met. The only FGM available 

is the Freestyle Libre, which is also substantially cheaper and more accessible to people with type 

one diabetes (NHS, 2018b). CGM systems that are available in UK include Dexcom, GlucoMen Day, 
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Medtronic and Medtrum A6, which may or may not be used with a pump and if they do, they are 

sometimes referred to as artificial pancreas (Juvenile Diabetes Research Foundation, 20218). 

2.1.1.1.2 Mobile applications for people with diabetes 

People with diabetes have used mobile applications for nearly a decade now to assist and improve 

their diabetes management. There are hundreds of apps on the market some paid others free, some 

NHS approved and others are not. For example, mySugr, my health:myDiabetes and Changing Health 

are some of the NHS England suggested mobiles apps (NHS Apps Library, 2020). 

Some of the most used features that these mobile applications typically include are (Årsand et al., 

2012; Conway et al., 2016; The global diabetes community, 2019):  

 Graphs and tables displaying the blood glucose or carbohydrates 

 Ability to keep a diary of blood glucose measurements or carbohydrates 

 The ability to email the results  

 Suggestions from the app (often of educational nature)  

2.1.2 Asthma 
According to The Global Asthma Network, asthma affects 339 million people worldwide (Global 

Asthma Network, 2018). Asthma UK states that in UK, 5.4 million people are currently receiving 

treatment for asthma: 1.1 million children (1 in 11) and 4.3 million adults (1 in 12) and the NHS 

spends around £1 billion every year for asthma care (Asthma UK, 2016). Asthma has higher 

prevalence in individuals with family incomes that are below the poverty level (Boehlke et al., 2019).  

Asthma is a chronic obstructive pulmonary condition that inflames and narrows the airways. Asthma 

periodical symptoms are wheezing, chest tightness, shortness of breath, and coughing (Boehlke et 

al., 2019). Asthma can be managed with medication and its symptoms vary overtime in severity and 

frequency. Typical medication types and devices are nebulizers (converts a drug into spray for 

inhalation), inhalers (delivers the drug directly to the airways), spacers (devices that help the 

delivery of the medication to the lungs) and dry inhalers (used when a normal inhaler cannot be 

used) (Joint Formulary Committee, 2018, p. 235). There are of course other alternative type of 

therapies, such as acupuncture and Chinese herbs but this study has not encountered any 

participants using these (Judd, 2012, pp. 262–268), probably because of the acute nature and 

potentially life-threatening nature of asthma and the difficulties to manage it in some patients. 

British National Formulary (BNF) defines complete control of asthma as “no day symptoms, no 

attacks, no need for rescue medication, no problems with exercise or sleep, normal lung function 

and peak expiratory flow (PEF) > 80% and minimal side effects from treatment” (Joint Formulary 

Committee, 2018, p. 237). Based on this, patients with asthma typically keep track of PEF, exercise 

and sleep routines, medication intake and other daytime symptoms (Judd, 2012, p. 296). Tracking 

these symptoms is needed to create a personalised action plan for medication intake and prevent 

worsening of the condition, with the healthcare practitioner. This plan describes what medication to 

take when and what to do in an emergency (Judd, 2012, p. 169).  

Asthma is often associated with various multimorbidities that may or may not influence asthma 

control or having a common pathology and in cases of severe asthma can prove detrimental (Boulet 

& Boulay, 2011). There are 3 main emerging technologies, which are in the PHR scope that may have 

an impact on asthma management and control. One of the motivations behind their emergence is 

the very low medication adherence rating respiratory patients have averaging to 40% non-
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adherence for COPD (Restrepo et al., 2008) and ranging between 30-70% non-adherence for people 

with asthma (Bender & Bender, 2005; Rand & Wise, 1994).  

2.1.2.1 Smart inhalers 

Smart inhalers look like normal inhalers but they have integrated electronics that count drug doses 

based on drug activation, some have reminders or can coach patients to use the inhaler properly and 

are typically linked with a smart device, such as smartphone. An example is the Intelligent Control 

Inhaler, currently developed by 3M™, claiming that it is expected to increase medication adherence 

of patients with respiratory long-term conditions (3M United States, 2020). 

There are also digital sensors that mount onto classic inhalers and are able to use Bluetooth 

technology to connect with a mobile app, which can then generate personalised reports and 

reminders. An example is Propeller sensor and app that claims to reduce severe asthma attacks and  

improve medication adherence of patients with respiratory long-term conditions (Propeller Health, 

2020). 

2.1.2.2 Wearables 

Wearables are typically sensors integrated or attached on bracelets, smart-watches or other piece of 

clothing. A research team at Rutgers University in USA is developing a graphene-based sensor that 

could lead to earlier detection of asthma attacks (Bates, 2017). Researchers at North Carolina State 

University in USA have developed wristbands aiming to predict and prevent asthma attacks 

(Shipman, 2016). These devices typically transmit the data wirelessly in computers where the 

researchers analyse them. As it stands, this technology does not meet the PHR definition of this 

study yet, but it is mentioned due to its potential. 

There is another category of wearables however, that meet the PHR definition of this study. Smart 

watches and fitness trackers belong to this category. Many of the participants of this research use 

either of them with Fitbit to be the most used wearable in this study. These trackers and smart 

watches claim to motivate people to improve their overall health and they target a broad audience 

from people with long-term conditions to athletes and healthy individuals (Fitbit Inc., 2017). They 

come with an extensive range of features, for example heart and sleep monitoring, step tracker, GPS 

and they are integrated with a smartphone app, which further increases the wearables’ feature 

range (Trends, 2019).  

2.1.2.3 Mobile applications for people with asthma 

There are a number of free or low-cost apps a patient can download to help them manage their 

asthma symptoms. Some of them provide advice and tips and others allow the user to keep a 

condition diary logging their symptoms, attacks, medication and more. Allegedly all this information 

raises patient awareness and improves their overall health (Boulos et al., 2011).  

Some of these apps are more sophisticated and can perform correlation analysis between self-

reported symptoms and weather, which the developers claim empowers patients. For example, 

Kagen Air is an app created by allergy, asthma and immunology Specialist Steve Kagen M.D. to help 

people discover how the air impacts their health (KagenAirTM, 2013). 

 

2.1.3 Cardiovascular disease  
Heart disease is the leading cause of death in the world over the past 20 years, it is responsible for 

16% of total global deaths closely followed by strokes which are responsible for 11% of total deaths 

(World Health Organization, 2014). There are around 7.6 million people living with heart disease, 
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which causes more than a quarter of all deaths in the UK (British Heart Foundation, 2019b). Heart 

attacks, strokes and other circulatory diseases account for 37% of all deaths in European Union 

(Organisation for Economic Co-operation and Development, 2017).  

Cardiovascular disease (CVD), or heart disease, is an umbrella term describing conditions that affect 

ones’ heart or circulation, such as high blood pressure, stroke and coronary heart disease (British 

Heart Foundation, 2019a). This thesis adopts the term heart disease to describe this group of 

conditions that affect the heart, including hypertension. 

Coronary heart disease is the most common type of heart disease. Other heart disease types include 

arrhythmia, congenital heart defects, heart failure and different variations of cardiomyopathies. The 

symptoms of heart disease depend on the specific type a person has and can include chest pain, 

difficulty breathing, fatigue and many more (British Heart Foundation, 2019b). Some of the risk 

factors associated with heart disease are age, cholesterol, diabetes, family history of heart disease, 

obesity, and lack of physical activity (Shouman et al., 2010). 

The treatments for heart disease varies greatly and depend on the specific condition, including 

medication, lifestyle changes and surgery (British Heart Foundation, 2019b). The management of 

heart disease has improved over the last few decades resulting in a lower mortality rate. It can be 

managed using medication or surgery as well as lifestyle and environmental changes. For example, 

diet, exercise, stopping smoking and reducing exposure to second hand smoking. The medication is 

usually consumed in the form of pills or injections and includes statins, blood thinners, ACE 

inhibitors, vasodilators, beta-blockers and more (American Heart Association, 2021).  

It is important for people with heart disease to keep track of their medications, which often are 

multiple. It is advised to track of the medication intake, measurements such as blood pressure, 

monitor their symptoms and store other relevant information suggested by their clinician (British 

Heart Foundation, n.d.; NHS, 2018a). Overall, they are advised to make changes to their lifestyle, 

diet, stress levels and to exercise (Mayo Clinic, 2021).  

People with heart disease often have other non-cardiac multimorbidities such as poor vision, 

diabetes, osteoarthritis, chronic obstructive pulmonary disease (COPD) and cancer as well as 

cardiovascular multimorbid condition such as stroke, heart failure and coronary heart disease 

(Buddeke et al., 2019). 

2.1.3.1 Heart disease and technology 

Given the complexity of heart disease self-care, assisting patients to manage their own care at home 

is a key component of heart disease management and mobile health (mHealth) technology has 

shown to be very helpful in that regard (Athilingam & Jenkins, 2018; Mortara et al., 2020).  The 

majority of mHealth available for heart disease patients include some form of mobile app, which can 

be either commercial or prototypes used for research and feasibility studies (Athilingam & Jenkins, 

2018; Mortara et al., 2020).  

Mobile apps for heart disease management are using technologies that range from sensors to voice 

over command applications such as Alexa and telehealth, supported in the back-end by big data 

(complex huge amount of data), blockchain (cryptographical blocks of data) and voice recognition 

algorithms (Arsene, 2019). Common commercial apps (either free or paid), which are often 

suggested on NHS England websites, include My Cardiac Coach, Smart Blood Pressure, MediSafe, my 

mhealth: myHeart, Pacer and Fooducate, and include features such as blood pressure measurement, 

medication management, reminders and share data (Mortara et al., 2020; NHS, n.d.; Preventive 

cardiovascular nurses association, 2018). 
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2.2 Medication adherence 
Medication adherence can be defined as “the extent to which a person’s behaviour towards their 

medication intake, corresponds with agreed recommendations from a health care provider” (De 

Geest & Sabaté, 2003). Medication adherence and persistence are closely related and often 

persistence is incorporated in the notion of adherence (Jackson et al., 2014; Vrijens et al., 2012). 

Medication persistence can be defined as the extent to which patients adhere over time and is  

essential on the researched conditions (Segal, 2007), in other words the time between the 

medication initiation until the medication discontinuation (Vrijens et al., 2012). According to some 

authors, medication compliance and medication adherence are synonymous (Vrijens et al., 2012), 

with the latter not only to be introduced as a less patronising term to describe the same phenomena 

but also to provide the patient with a sense of self-control and self-management of their treatment 

(Ahmed & Aslani, 2014; Zeković et al., 2016). Concordance is another important term related to 

adherence to prescribed medication, which reflects the need to reach an agreement between a 

patient and the prescriber by which health beliefs are accounted for. A concordant consultation 

would be expected to lead to enhanced adherence to medication, as the prescribing process would 

involve the patient in the clinical decision making (Zeković et al., 2016). Medication adherence is the 

preferred terminology in this study, but some sources still use the word “compliance” which many 

consider dated as a more restrictive term and less patient centred (Segal, 2007). 

Medication adherence is a well-known challenge in healthcare (Chisholm, 2002; De Geest & Sabaté, 

2003; Kardas et al., 2013; Moorhead et al., 2017), and is related to a large number of factors such as 

side effects (Rapoff, 2010), forgetfulness (Moorhead et al., 2017) or effective self-management 

(McDonald et al., 2002) and is affected by psychological factors and beliefs (McDonald et al., 2002). 

However, there is limited evidence whether PHRs actually improve medication adherence in 

chronically ill adults and no evidence synthesis as to which PHR design features are the most 

effective. Although a number of strategies and interventions have been identified to assist patients’ 

medication adherence (Chisholm, 2002; Nunes et al., 2009), the number of approaches related to 

PHRs is surprisingly low, especially when considering the limited success that traditional approaches 

to support adherence have had and that technical interventions may easily be combined with other 

categories of interventions such as behavioural to address and potentially improve medication 

adherence (Chisholm-Burns & Spivey, 2008). 

 

2.3 Health related quality of life 
Quality of life is a construct that is widely used in everyday language and is also an important subject 

in academic literature. There are a number of definitions for quality of life. Generally speaking, WHO 

defines Quality of Life as a person’s view of “their position in life in the context of the culture and 

value systems in which they live and in relation to their goals, expectations, standards and concerns” 

(WHO, 2017). The medical literature recognises that health-related quality of life (HRQoL) is not the 

same as general quality of life (Pais-Ribeiro, 2004; Revicki et al., 2000; Tang et al., 2018). This view is 

also shared in this study. Health related quality of life is defined as the “subjective assessment of the 

impact of disease and treatment across the physical, psychological, social and somatic domains of 

functioning and well-being” (Revicki et al., 2000). 

Having a long term condition, including the three selected long-term conditions, usually reduces 

people’s quality of life, particularly through having chronic pain (Department of Health, 2012). 

HRQoL will be investigated to not only complement the findings of medication adherence in 
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evaluation of the patient’s health (Haynes et al., 1982; Nieuwlaat et al., 2014), but also to correlate 

the HRQoL findings with aim of this study to identify how best computerised personal health records 

(PHRs) should be designed and utilised to help patients get the full benefit of their prescribed 

medication.  

 

2.4 Polypharmacy and multimorbidity  
Comorbidity and multimorbidity refer to the occurrence of multiple chronic conditions in the same 

person. Comorbidity refers to the appearance of co-existing  conditions deriving from the primary 

chronic condition (such as comorbidity in diabetes, stroke or cancer), in contrast to multimorbidity 

which indicates that there is no ranking between the chronic conditions, they simply exist at the 

same time (NICE, 2016a; Nicholson et al., 2019; Tugwell & Knottnerus, 2019).  

This study is using the term multimorbidity to describe both comorbidity and multimorbidity, in 

other words to indicate the occurrence of more than one long-term conditions on a same person 

(NICE, 2016a), either deriving from the primary long-term condition or simply co-existing. It is not 

the scope of this thesis to investigate the differences between these terms, nor any differentiation 

between the two during the data collection and analysis stages existed or deemed necessary based 

on the research questions (section 1.2).  

Alongside comorbidity and multimorbidity comes polypharmacy, or the prescription of many 

medications. Polypharmacy is common in people with multimorbidities. The NICE guideline on 

medicines optimisation (NICE, 2015) identifies that optimising a person's medicines can support the 

management of long-term health conditions (NICE, 2017b). 

Poor medication adherence is often associated with polypharmacy and the challenges this poses for 

patients to manage. There are recommendations towards healthcare professionals to take into 

consideration medication adherence when they are prescribing new medication or replace old failed 

medication (Royal Pharmaceutical Society, 2019). Technology has also shown potential to improve 

the impact of polypharmacy and improve overall medication adherence. For instance, applications 

that work on automatic repeat prescriptions, tools to help prescribers stop or take medicines safely 

and others (usually mobile apps) that maintain records of patients medication (Molokhia & Majeed, 

2017; Royal Pharmaceutical Society, 2019). 

 

2.5 Personality traits  
The Oxford English Dictionary defines personality as “Personal nature or quality; an instance of 

this”(“Personality,” n.d.). It affects our everyday life and determines how a person responds to 

change and manages their wellbeing.  

Literature indicates that patient’s personality traits often affect medication adherence (Axelsson et 

al., 2011; Gellad et al., 2011). Studies have identified personality traits that affect medication 

adherence. For example, the personality traits of neuroticism, agreeableness and conscientiousness, 

influence medication adherence, in patients with asthma (Axelsson et al., 2011, 2013) and type D  

personality is associated with poor medication adherence in patients with heart failure (Wu & 

Moser, 2014).  People with type D personality are have high negative emotionality scores, avoid 

social interactions and tend to suppress their feelings (Denollet, 2005).  
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The Five-Factor Model (FFM) specified a well-cited and well-used taxonomy of personality traits 

(Barrick & Mount, 1991; Costa & McCrae, 1995; Costa & McCrae, 2008). Although the FFM is often 

referred in the literature as “Big-Five” and used interchangeably, the FFM was developed to describe 

the factors identified in personality questionnaires and the Big-Five was derived via a lexical 

approach aiming to describe personalities (De Fruyt et al., 2004; McCrae & John, 1992). FFM 

describes personalities with clarity and when compared to other personality taxonomies is 

considered more comprehensive (O’Connor, 2002). Although FFM is argued to be vague on how 

health and personality can be associated (Axelsson et al., 2011), it has been previously used in 

studies that try to connect personality and health (Axelsson et al., 2011; Christensen et al., 2002; 

Jerant et al., 2011), with IT research in general (Mendonca, 2016). 

The FFM is a representation of the human personality that advocates its ability to appropriately 

account for personality diversity using five personality traits. For the purpose of this study the FFM 

will be considered as any work that resulted in the belief that personality can be described via five 

factors. Past studies have found that human actions may possibly be justified using the FFM (Back et 

al., 2009; Paunonen, 2003). The five personality traits are:  

1. Open-Mindedness or Openness (O): People scoring high are imaginative and have wide 

interests, whereas people scoring low are indifferent. 

2. Conscientiousness (C): People scoring high are diligent and thorough, whereas people 

scoring low are careless and disorganised.  

3. Extraversion (E): People scoring high are talkative and energetic, whereas people scoring low 

are reserved and shy.  

4. Agreeableness (A): People scoring high are sympathetic and affectionate, whereas people 

scoring low are selfish and aggressive.  

5. Negative Emotionality or neuroticism (N): People scoring high are moody and anxious, 

whereas people scoring low are calm and stable.  

 

2.6 Elements of behaviour change  
The use of theories and models in evaluation research is well described in the literature (Nilsen, 

2015). Evaluation frameworks are the ones that provide a structure as to what extend an 

implementation should be evaluated. A common framework that originated in public health is the 

RE-AIM (Nilsen, 2015).  The RE-AIM framework (Glasgow et al., 1999) proposes 5 evaluation factors: 

 Reach – intervention’s sample size 

 Efficacy – success rate 

 Adoption – proportion of the intervention adopters 

 Implementation – extend to which the intervention is implemented as intended  

 Maintenance – extend to which a programme is sustained over time 

A programme success formula is narratively described by the literature review of Proctor et al., 

(2011), where they propose eight distinct outcomes for evaluation: acceptability, adoption, 

appropriateness, costs, feasibility, fidelity, penetration and sustainability. 

Although Nilsen, (2015) considers evaluation frameworks as a standalone category, there are other 

theories and models that have been successfully and retrospectively used in theory-based process 

evaluation, such as the Theoretical Domains Framework (TDF) (Birken et al., 2017; Crayton et al., 

2017; Manca et al., 2014; Phillips et al., 2015), COM-B (Connell et al., 2015; Jackson et al., 2014; 
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Praveen et al., 2014), and the Consolidated Framework for Implementation Research (CFIR) (Birken 

et al., 2017; Manca et al., 2014). 

Nilsen, (2015) insightfully argues that the use of a single theory might not be sufficient for a holistic 

theory-based programme evaluation, and the combination of multiple theoretical approaches 

promotes a holistic understanding on the evaluation. 

The cognition of health behaviour assumes that our thoughts and beliefs influence our emotions and 

behaviour (Adefolalu, 2018). The goal of health-related interventions are to change the behaviour of 

patients in order to improve their health outcomes. Some interventions are effective in changing 

behaviour and relevant health outcomes, others fail to achieve such results. A PHR is a digital 

behaviour change intervention, meaning that is a technology that promotes and maintains health via 

management of health problems (Yardley et al., 2016). Therefore, to evaluate the effectiveness of 

PHR we need to consider the behavioural change elements that this intervention enables, so as 

improvements in patient outcomes are realised.  

The majority of mobile health (mHealth) studies are not based on behavioural health theories (Park 

et al., 2014). This could be explained, due to the simplicity of the interventions, for example text 

messages or because there is no theory that fits the requirements of the interventions. Behaviour 

theories should guide mHealth intervention development and evaluation, even for the simplest of 

interventions, since they will not only produce more effective and comprehensive interventions, but 

also provide explanation of the participants’ behaviour (Bartholomew et al., 2001, p. 80; Riley et al., 

2011). While health behavioural models should guide health interventions, the majority of these 

models are not dynamic enough to leverage the interactive capabilities of mHealth interventions 

(Riley et al., 2011).  

It is known that changing people’s behaviour impacts many causes of mortality. People’s behaviours 

are very important for their overall health and there are evidence that shows that this behaviour 

depends on people’s cultural, social and economic background (The National Institute for Health and 

Care Excellence, 2007). 

Although some things are nearly impossible to change, for example genetics, and some behaviours 

are so embedded within a person’s life that is almost as hard to alter, there are behaviours that 

arguable are easier to change (The National Institute for Health and Care Excellence, 2007). Whether 

the interventions that aim to alter people’s health-related behaviour are successful or not, do not 

depend only on the intervention but also in the development and evaluation process of the 

intervention in question.  

Theories of health behaviour change (Table 2-1) may provide a guiding framework for understanding 

the potential effects of the personal health records on medication adherence.  

Table 2-1 Contemporary behaviour change theoretical models 

Theory/Model Description 

The Health Belief Model The Health Belief Model was developed based on the mobile 
neighbourhood tuberculosis screenings programme 
(Rosenstock, 1974).  
It suggests that a person’s belief of the severity of the disease 
and the effectiveness of the proposed treatment plan can 
predict whether the person will change their behaviour in line 
with the proposed treatment plan (Abraham & Sheeran, 2005).   
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The Health Belief Model oversimplifies the complexity of 
healthcare and is advised to be used in combination with other 
models that take into account further direct or indirect 
influences of behaviour (Abraham & Sheeran, 2005).   

The Theory of Planned Behaviour The Theory of Planned Behaviour (Ajzen, 1985) expanded on 
the theory of reasoned action (Godin & Kok, 1996). This 
expansion added the perceived behavioural control element, 
which influences the behavioural intent. The behavioural 
intent is based on a subjective evaluation of the likelihood that 
the expected outcomes or their risks will take place (Ajzen, 
1985; Godin & Kok, 1996). 
The theory performs relatively when describing a behaviour 
but is less effective for prediction of behaviours (Godin & Kok, 
1996).    

The Social Cognitive Theory The Social Cognitive Theory developed by Albert Bandura 
based on the ‘Bodo Doll experiments’ (Bandura, 2005).  
Social cognitive theory views the person as an ‘agent’ who has 
complete control over their actions (Bandura, 2001). A 
person’s past experiences factor into whether a specific 
behaviour will occur. These experiences affect how a person 
will self-regulate their expectations and thoughts and whether 
or not the person will engage in a behaviour and why (Bandura, 
2005).  
The theory has been widely used in healthcare, since it 
emphasises on the person and the environment, but there 
were shortcomings identified in the development of public 
health programmes (Bandura, 1998).  

The Transtheoretical Model The Transtheoretical Model developed by Prochaska and 
DiClemente based on a smoking cessation study (Prochaska & 
DiClemente, 2005). 
The model theorises that health behaviour change occur in 6 
stages: precontemplation, contemplation, preparation, action, 
maintenance, and termination (Prochaska & Velicer, 1997). 
People use cognitive, affective, and evaluative functions when 
advancing on these stages.  
The model is optimum for studies targeting the various stages 
of decision making process (Prochaska & Velicer, 1997).   

Social Norms Theory The social norms theory was developed by Perkins and 
Berkowitz based on a student alcohol patterns study (Perkins, 
2003). 
The theory aims to understand the influence of the 
environment and peers in behaviour change. It states that a 
person’s behaviour is affected by the person’s interpretation 
of how the peers behave. If this interpretation is corrected or 
altered then the person may behave in the desired fashion 
(Perkins, 2003). 
The theory can be used in interventions alone or with other 
theories (Terry et al., 1999).  
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Literature identified some factors that are viewed as necessary for producing any behaviour 

(Fishbein et al., 2001), which they were later known as the COM-B system (Michie et al., 2011). For 

behaviour to occur, a person must have a strong intention (motivation) to perform the behaviour, 

the skills necessary (capability) and the environment must be free of constraints that might negate 

the behaviour (opportunity) (Fishbein et al., 2001; Michie et al., 2011).  

Michie et al, expanded the COM-B system and created the behaviour change wheel (Michie et al., 

2011). The behaviour change wheel (Michie et al., 2011) provide 9 intervention types and links them 

with the COM-B model of behaviour (Table 2-2).  

Table 2-2 Behaviour wheel interventions and their links to COM-B model inspired from Michie et al., (2011) 

Interventions Definition COM-B factor  

Education Increasing knowledge  Capability (Psychological) 
Motivation (Reflective)  

Persuasion Using communication to 
induce positive or negative 
feelings or stimulate action 

Motivation (Reflective) 
Motivation (Automatic) 

Incentivisation Creating expectation of reward Motivation (Reflective) 
Motivation (Automatic) 

Coercion Creating expectation of 
punishment or cost 

Motivation (Reflective) 
Motivation (Automatic) 

Training Instructing skills Capability (Physical) 
Capability (Psychological) 

Restriction Using rules to reduce the 
opportunity to engage in the 
target behaviour  

Opportunity (Social) 
Opportunity (Physical) 

Environmental restructuring Changing the physical or social 
context 

Motivation (Automatic) 
Opportunity (Social) 
Opportunity (Physical) 

Modelling Providing an example for 
people to aspire or to imitate 

Motivation (Automatic) 

Enablement Increasing means/reducing 
barriers to increase capability 
(not knowledge) or 
opportunity (not 
environmental restructuring) 

Capability (Physical) 
Capability (Psychological) 
Opportunity (Social) 
Opportunity (Physical) 
Motivation (Automatic) 

 

The COM-B factors have been associated with changing behaviour leading to improvement in 

medication adherence (Table 2-3) (Jackson et al., 2014). A person’s capability to adhere may be 

influenced by physical factors or psychological factors. For example, a patient with dementia would 

lack the psychological capability, and a patient with severe rheumatoid arthritis may lack the 

physical capability. Opportunity to adhere can be physical or social. For example, patients with 

difficulties to go to pharmacies lack the opportunity due to environmental constraints, and patients 

having fear of stigma associated with medication intake, such as injections in public, are lacking 

social opportunities to adhere.  

Patient motivation for taking treatment is related to adherence and compliance. The lack of 

motivation frequently results in medication non-adherence (Drieschner et al., 2004). Patient or 

treatment motivation has been defined as “…the probability that a person will enter into, continue, 
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and adhere to a specific change strategy” (Miller & Rollnick, 1991). This definition assumes however 

that motivation is the only factor that influences patients’ behaviour. As the COM-B model  and the 

Behaviour Change Wheel (Michie et al., 2011) illustrate, motivation is one of the constructs that 

influences patient’s behaviour.  

Motivation to adhere is either reflective or automatic. For example, a patient that believes their 

treatment is not effective, lack reflective motivation and patients who suffer from anxiety due to 

their medication or condition, lack automatic motivation. 

Table 2-3 COM-B factors and their association with medication adherence (Easthall & Barnett, 2017; Jackson et al., 2014) 

COM-B Factors Definition Examples 

Capability Physical Capacity to engage 
in necessary physical 
process 

Physical capability to adapt to lifestyle 
changes (diet, eyesight)  

 Psychological Capacity to engage 
in necessary thought 
process 

Comprehension of disease and treatment; 
cognitive function (e.g. memory, capacity 
for judgement); executive function (e.g. 
capacity to plan) 

Motivation Reflective Evaluation and plans Perception of illness (chronic vs acute); 
beliefs about treatment (necessity, 
efficacy, concerns about current or future 
adverse effects);outcome expectancies; 
self-efficacy; self-confidence 

 Automatic Emotions and 
impulses arising 
from associative 
learning and/or 
innate dispositions 

Stimuli or cues for action; emotions; mood 
state/disorder (e.g. depression or anxiety) 

Opportunity Physical Physical opportunity 
provided by the 
environment 

Cost; access (e.g. availability of 
medication, ability to get to the 
pharmacy); physical characteristics of 
medicine (e.g. taste, smell); regimen 
complexity; social support; healthcare 
provider-patient relationship 

 Social Cultural milieu that 
dictates the way we 
think about things 

Stigma of disease, fear of disclosure; 
access to social support; religious/cultural 
beliefs  

 

The Theoretical Domains Framework (TDF) (Cane et al., 2012; Michie et al., 2005) is a similar to 

COM-B (Michie et al., 2011) framework. The TDF investigates the behavioural factors in more depth 

that the COM-B. This framework is used to develop instruments to identify barriers to behaviour 

change. TDF identifies 12 domains that affect behaviour change: (1) knowledge, (2) skills, (3) social/ 

professional role and identity, (4) beliefs about capabilities, (5) beliefs about consequences, (6) 

motivation and goals, (7) memory, attention and decision processes, (8) environmental context and 

resources, (9) social influences, (10) emotion regulation, (11) behavioural regulation, (12) nature of 

the behaviour (Cane et al., 2012; Michie et al., 2005). 

Both TDF (Cane et al., 2012; Michie et al., 2005) and COM-B (Michie et al., 2011) model have been 

applied to medication adherence (Crayton et al., 2017; Jackson et al., 2014; Presseau et al., 2017; 
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Voshaar et al., 2016) and are considered the most reliable models for designing interventions for 

medication adherence (Easthall & Barnett, 2017).  

This study aims to use the behaviour change techniques in order to understand how people with 

long-term conditions are able to affect their medication adherence and their health related quality 

of life using PHRs and to what extent. The theories and models will also inform the construct 

definitions of the programme’s mechanisms. Therefore, using the COM-B modules that were derived 

from the Behaviour Change Wheel (Michie et al., 2011) and an adapted version of the TDF that was 

designed for medication adherence namely the Identification of Medication Adherence Barriers 

Model (IMAB) (Easthall et al., 2008; Voshaar et al., 2016), will enable us to understand which PHR 

design features are more or less effective (Easthall & Barnett, 2017). 

COM-B and IMAB have previously used together in other studies in the health informatics domain 

(Easthall & Barnett, 2017; Voshaar et al., 2016). Although the IMAB was developed to identify 

medication adherence barriers, this study focuses on modelling the behaviour facilitators and will 

use some of the domains that this model introduces. Moreover, COM-B describes the factors of 

behaviour change wheel and present some relevant examples. By combining the IMAB domains with 

the COM-B factors we can infer a more holistic picture of what domains are associated with which 

factors. This lead to a more confident categorisation of themes, since based on positive and negative 

mind-set research, positive thinking views any situation as an opportunity and as being grateful, 

whereas negative thinking sees a situation as luck of knowledge, luck of experience and mistrust of 

ones abilities (Dunn, 2014; Koonce, 2017). This study identified the opportunity to combine a 

“positive” categorisation of behaviour change, which focuses on the enablers with a “negative” 

categorisation of it, which focuses on the barriers of behaviour change.  

Initially, the IMAB terminology was used without any alterations during the analysis on the results of 

this study. However, based on PPI advice (section 5.5.3.2) some of the terminology was changed to 

more effectively illustrate the categories, focusing on enabling behaviour change and leave less 

opportunity for misinterpretation. Table 2-4 indicates the link between the COM-B factors, the IMAB 

Domains and the domain term that this study has used.  

Table 2-4 IMAB domains, COM-B factors and terminology used in this study 

COM-B Factors IMAB Domain Term used in this study 

Capability Psychological Knowledge  

Memory, attention & decision 
processes 

Memory and decision 
making process 

Physical Skills  

Opportunity Social Social influences  

Physical Environmental context and 
resources 

 

Motivation Reflective Beliefs about capabilities  

Beliefs about consequences  

Motivation and goals Motivation and setting 
goals 

Goal conflict Goal achievement 

Automatic Emotions  

 

Following the minor terminology change based on the PPI advice, during the same PPI session, it was 

stressed that the IMAB domains should also be clearly defined based on the point of view of this 
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study and not just based on the medication adherence barrier research of Easthall et al., (2008). 

Table 2-5 describes the terms of IMAB domain as they are changed to be suitable for this study.   

Table 2-5 Domain descriptions from the perspective of this study 

Domain term Definition 

Knowledge Improve knowledge of regimen, clinical instructions, 
medication or LTC.  

Memory and decision making 
process 

Remember to take medication or refill prescriptions. Being 
more capable to make informed decisions for medication 
dosages and administration.  

Skills Improvement on administering medication. Easy to 
understand clinical directions. 

Social influences Feeling good about self, improved self-confidence. Good 
trustworthy relationship with a healthcare professional. 
Having other forms of social support.  

Environmental context and 
resources 

Improved pharmacy accessibility. 
Improved accessibility of medication and medication kits. 
Traveling is not interfering with medication planning.  

Beliefs about capabilities Find the regimen easy. Better understanding of medication 
dosages, frequency or medication changes. No problems arise 
from side effects. Believe that they adherence. 

Beliefs about consequences Believe medication is working and improve their health. 
Medication is needed and make one feel better. Acceptance 
of LTC existence.  

Motivation and setting goals Driven. High priority in medication taking, attending the 
clinical appointments. May use herbal or traditional 
medication but not over the prescribed ones. 

Goal achievement Keep on top of medication intake, not being too busy to take 
them. Ability to incorporate medication intake into daily 
routines. Having a regular lifestyle, enabling the optimum 
medication intake.  

Emotions Feeling positive emotions, i.e. happy, satisfied, and relieved. 
Lower anxiety and depression level. Feeling happy to follow 
medication routine in public.  

 

Table 2-6 provides a list of definitions of the main constructs which are used in this study, and a brief 

indication of their connection with the COM-B domains (Michie et al., 2011). 

Table 2-6 Brief definitions of the main constructs used in this study 

 Construct 

Patient 
empowerment 

Self-efficacy Self-regulation Self-esteem 

Definition “Patients are 
empowered when 
they have 
knowledge, skills, 
attitudes, and self-
awareness 
necessary in an 

“a person’s belief in 
how well they can 
complete a task” 
(Bandura, 1991; 
Schunk, 1989). 

a burdensome 
cognitive, affect, 
skilful inner 
process that 
assists in the 
realisation or 
setting of a health-

“The regard 
or respect 
that a person 
has for 
oneself” 
(Frank, 2011). 
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environment to 
influence their own 
behaviour and that 
of others in order to 
improve the quality 
of their lives” 
(Anderson et al., 
2000; Funnell et al., 
1991). 

related goal 
(Bosworth et al., 
2018; Weidner et 
al., 2016; Wilson et 
al., 2020).  
 

Connection 
with Com-B 
domains 

Capability (e.g. 
knowledge, skills)  
Opportunity (e.g. 
environment) 
Motivation (e.g. 
attitudes and self-
awareness) 

Motivation (e.g. 
belief) 

Psychological 
Capability (e.g. 
cognitive) and 
motivation (e.g. 
affect, goal) 

Motivation 
(e.g. respect) 

 

2.6.1 Patient empowerment 
NHS health policy in England for the past 10 years has prioritised patient empowerment and patient 

evaluations of healthcare (Department of Health, 2010a; NHS, 2019). Patient empowerment has 

been investigated in designing and evaluating new interventions for people with long term 

conditions and has been shown that it is a valuable health outcome (McAllister et al., 2012; 

Snowdon et al., 2016). Patient empowerment has also been researched in context of many LTCs 

such as heart (Kambhampati et al., 2016), asthma (Londoño & Schulz, 2015) and diabetes (D’Souza 

et al., 2015). Patient empowerment is defined specifically for patients with diabetes as “…helping 

patients make informed choices about their diabetes self-management” (Anderson et al., 2000). 

Patient empowerment is a complicated construct, which is more often than not questionably 

defined in the literature (Bravo et al., 2015; McAllister et al., 2012; Risling et al., 2017). WHO defines 

empowerment as: “…A process in which patients understand their role, are given the knowledge and 

skills by their health-care provider to perform a task in an environment that recognizes community 

and cultural differences and encourages patient participation” (“Patient Empowerment and Health 

Care,” 2009).  

The patient empowerment idea is not new, and is based on the fact that people will change their 

behaviour only when they feel that the changes will have a meaningful impact on them (Anderson & 

Rubin, 2002, p. 1). This decade’s NHS policy documents such as The NHS Long Term Plan (NHS, 2019) 

Personalised Health and Care 2020 (PHC2020) (National Information Board & Department of Health, 

2014) and the Five Year Forward View (NHS England, 2014) advocate that “People will be 

empowered, and their experience of health and care will be transformed, by the ability to access, 

manage and contribute to digital tools, information and services”. Patient empowerment is 

therefore achievable using digital technology and it is arguable that the better this technology is 

designed, for example the better the features of a PHR that is aimed to people with diabetes are 

designed the higher probability this has to further empower these patients and therefore improve 

their health outcomes. This is also evident in the literature that uses the framework for facilitating 

diabetes self-management using IT (Anderson & Rubin, 2002, p. 51). 

It is clear that there are a lot of different definitions of patient empowerment. This study defines 

patient empowerment as “…patients are empowered when they have knowledge, skills, attitudes, 
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and self-awareness necessary to influence their own behaviour and that of others in order to improve 

the quality of their lives” (Anderson et al., 2000; Funnell et al., 1991).  

2.6.2 Self-efficacy  
Self-efficacy is defined as “a person’s belief in how well they can complete a task” and is considered 

as one of the main determinants of motivation (Bandura, 1991; Schunk, 1989). Self-efficacy is the 

inherent capacity in which a person finds ways to best translate personal abilities into effective 

actions (Reeve, 2005, p. 228). Self-efficacy is not the same as “having the skills” to do something, 

which is what ability is defined as (Bandura, 1997). It determines the way individuals feel, think and 

behave when experiencing challenges (Dehghan et al., 2017). Self-efficacy assumes that the person 

has the necessary skills and in stressful, ambiguous, unpredictable and ever changing situations the 

competency of someone to perform is what differentiates individuals (Bandura, 1997; Reeve, 2005, 

p. 229).  

Self-efficacy is considered a major indicator of adherence to recommended treatment, often 

associated with motivation and capability. People with LTCs need to be willing and have confidence 

in their abilities to perform healthcare-related and self-care based activities such as correct 

medication intake, appropriate diet and exercise (Beckerle & Lavin, 2013; Sharifirad et al., 2013). A 

low level of interest in self-care makes the medication regimen adherence problematic. In case of 

diabetes, self-efficacy directly affects the medication compliance or self-management; and remains 

one of the factors for effective self-care of diabetes patients because is able to impact their 

motivation levels (Guo et al., 2019). 

The opposite of self-efficacy is doubt. Considering this, the use of the IMAB (Easthall et al., 2008) 

domains is further justified. The effects of someone doubting their ability to drive a car can cause 

serious and multilevel consequences. The effects of someone doubting their ability to administer 

their medication, or doubting their own knowledge and ability or doubting the consequences of the 

“what if” scenarios would even be fatal. These “what if” scenarios include all the possible avenues a 

patient may choose to follow in case that their beliefs towards their medication, capabilities, society 

and more are dramatically change to unknown or worse, resulting in not taking or not sufficiently 

taking their medication.   

Most of us do not think about self-efficacy and taking it for granted, since most of us are sufficiently 

accomplished at abilities such as baking, ironing and driving a car. However, the importance of self-

efficacy is appreciated when circumstances are complex, are difficult to predict and may have 

adverse consequences, such as in the healthcare setting (Bandura, 1998).  

2.6.3 Social desirability 
The social desirability construct has been reported with various definitions over the years, 

depending on the research context. For example, in discussions regarding bias on responses from 

surveys or interviews, social desirability has been defined as the tendency of the respondents to 

answer a question or perform an action that is socially acceptable (Anglim et al., 2017; King & 

Bruner, 2000). This however, yields the question of what is socially acceptable? Depending on the 

culture, environment and motives one person’s view might be different to what behaviours society 

accepts (Solomon, 2000). As indicated by Wagner & Miller, (2004), and Solomon, (2000) there might 

be more complex reasons for what a person identifies as socially acceptable. There are examples, of 

social normality in wartime, where one does whatever they can to survive and avoid the stigma of 

deserter; and examples such as people having high egos, which drives their behaviour to consciously 

do what is expected of them to be desirable regardless of their own positions (Solomon, 2000). 
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Studies in the field of psychology define social desirability as is driven by the need of approval from 

an individual and is a two factor construct, namely self-deception and impression management 

(Helmes & Holden, 2003). Paulhus, (1991) finds elements of self-deception in people who are in 

denial of negative attributes of themselves and impression management in people that present a 

positive but also untrue picture of themselves. 

This study views social desirability as the need of the participants to respond untruthfully in order to 

comply with what the society considers desirable (Holtgraves, 2004). This often occurs whenever the 

topic in question can be uncomfortable or sensitive, for example when people are asked to speak 

about their health and their mannerisms, they often feel exposed and uneasy and sometimes prefer 

to alter the truth (Havan & Kohút, 2019).  

2.6.4 Self-regulation 
Self-regulation has been linked with successful medication adherence for people with long-term 

conditions (Bosworth et al., 2018; Kalichman et al., 2016; Miller et al., 2018; Weidner et al., 2016; 

Williams et al., 2018). Medication adherence or in general adherence to healthy behaviours requires 

self-regulation in order to achieve goals related to their LTC (Wilson et al., 2020). Self-regulation 

theories describe that a patient’s adherence is related to their medical condition status, social 

interactions, education and cognition (Bosworth et al., 2018). Self-regulation enables patients to 

actively pursue their health related goals (Bosworth et al., 2018). 

Self-regulation focuses on one’s general health goals, which often require an initiation of a specific 

strategy, motivation and affect, whereas self-efficacy focuses on having the ability to start or 

continue specific new behaviours to improve medication adherence (Bosworth et al., 2018). For 

example, self-efficacy is involved when a patient has the ability to go two weeks without skipping a 

dosage as directed by their clinician; whereas self-regulation is involved on the abstract goal of being 

pain-free in the future. 

There are multiple definitions of self-regulation in the literature, but a general consensus leads 

towards defining self-regulation as a burdensome cognitive affect and a skilful inner process that 

assists in the realisation or setting of a health-related goal, in the case of this study medication 

adherence (Bosworth et al., 2018; Weidner et al., 2016; Wilson et al., 2020). Based on this definition 

“interventions, which include goal setting and planning, both elements of self-regulation, should 

improve adherence” (Wilson et al., 2020). 

2.6.5 Mood, affect and self-esteem 
Attitude has been described as "a relatively enduring organization of beliefs, feelings, and 

behavioural tendencies towards socially significant objects, groups, events or symbols" (Hogg & 

Vaughan, 2018, p. 154). The structure of attitudes can be described using Affective, Behavioural and 

Cognitive components, known as the ABC model of attitudes, which describes the relationships 

between knowing, feeling and doing (McLeod, 2018; Solomon et al., 2006, p. 140).  

The affective component of the ABC model generally involves a person’s feelings and emotions 

about something (McLeod, 2018). There is a great confusion in the health-behavioural literature 

when defining mood, emotions and core affect terms and they tend to be used interchangeably 

(Ekkekakis & Russell, 2013, p. 33).  

The behavioural component of the ABC model is the way the attitude we have influences how we 

act or behave (McLeod, 2018). For more information regarding behaviour and behaviour change, 

further examples and definitions are provided in the behaviour change section. 
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The cognitive component of the ABC model  involves a person’s belief or knowledge about an 

attitude object (McLeod, 2018). Cognition constitute “all forms of knowing and awareness, such as 

perceiving, conceiving, remembering, reasoning, judging, imagining, and problem solving. Along with 

affect and conation, it is one of the three traditionally identified components of mind” (American 

Psychological Association, 2007b). 

This study focuses on all three constants of mood and emotion and affect that enable us to identify 

the appropriate state of mind and behaviour facilitator that initiates behaviour change. This study 

uses the term “feelings of esteem” (Maddux, 1995, p. 60) to describe affect, emotions and mood. 

Esteem and self-efficacy (section 2.6.2) are closely related, since as self-efficacy increases, then 

emotions like stress and anxiety often diminish and self-esteem also rises (Bandura, 1977, 1997; 

Reeve, 2005, p. 235) however the opposite is no necessarily true (Frank, 2011).  

Emotion is defined as “a complex reaction pattern, involving experiential, behavioural, and 

physiological elements, by which an individual attempts to deal with a personally significant matter 

or event. Emotion typically involves feeling but differs from feeling in having an overt or implicit 

engagement with the world” (American Psychological Association, 2007c). 

Mood is elucidated as “a disposition to respond emotionally in a particular way that may last for 

hours, days, or even weeks, perhaps at a low level and without the person knowing what prompted 

the state. Moods differ from emotions in lacking an object; for example, the emotion of anger can be 

aroused by an insult, but an angry mood may arise when one does not know what one is angry about 

or what elicited the anger” (American Psychological Association, 2007d). 

Affect determines “any experience of feeling or emotion, ranging from suffering to elation, from the 

simplest to the most complex sensations of feeling, and from the most normal to the most 

pathological emotional reactions. Often described in terms of positive affect or negative affect, both 

mood and emotion are considered affective states” (American Psychological Association, 2007a). 
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3 Literature review 
This chapter1 presents the literature review’s objectives, a brief discussion of the methods followed 

to conclude the literature review and finally the results. The methods section of the published 

literature review protocol can be found in section 12.3 Appendix C– Literature review protocol. 

3.1 Literature review objectives  
3.1.1 Primary objective 
Identify the important design features of the PHR that may have improved medication adherence in 

the adult population with long-term conditions. 

3.1.2 Secondary objectives  
 Identify the PHR design features that may have improved medication adherence in the cases 

of: – polypharmacy; – specific long-term condition groups. 

 Identify if there was a correlation between participants’ demographic characteristics, their 

usage of PHRs and their medication adherence. 

 Explore how implementation factors affected medication adherence. 

3.2 Methods 
This systematic review is registered in the prospective register of systematic reviews (PROSPERO), 

registration number CRD42017060542 and follows the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines (Knobloch et al., 2011). The PRISMA checklist is 

provided in 12.16 Appendix P - PRISMA Checklist. 

3.3 Study eligibility and selection  
The inclusion and exclusion criteria of this review are illustrated in Table 3-1 and are detailed in the 

published protocol, including the PICOS elements (participants, interventions, comparators, 

outcomes and study design). As a result of the peer-review process, we have decided to make a 

change in our published protocol and to exclude systematic literature reviews and include only 

primary studies. There have been no deviations from the protocol. 

Table 3-1 Summary of the PICOS elements included and excluded in the systematic review 

 Inclusion criteria Exclusion criteria 

Participants   

 Humans 
Adults with at least one long term 
condition  
Patients that can self-administer their 
medication 
Patients that are able to communicate 
freely and able to self-manage their 
medication. 
Patients treated outside the hospital 
only 

Animals 
Pregnant, cancer or terminally ill 
patients 
Adults with medically serious 
problems that are not classified as 
long term conditions 
Patients that require assistance with 
taking their medication 
Patients unable to communicate or 
unable to self-manage their 
medication. 

                                                           
1 A version of this chapter has been published as a literature review protocol in the JMIR Research Protocols 
and as a systematic literature review in the BMJ Open (Andrikopoulou et al., 2018, 2019). 
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Inpatients or patients living in care 
homes 

Intervention   

 Interventions of any type, intensity 
and frequency, that aim to investigate 
the effect of electronic PHRs in 
medication adherence, concordance, 
compliance or persistence. 

N/A 

Comparators   

 Non-PHR No comparison has been made with 
no-PHR or with usual care 

Outcome   

 Any outcome related to the effect of 
electronic PHRs in medication 
adherence, concordance, compliance 
or persistence.  

N/A 
 

Study 
design/type 

  

 Primary studies published in the last 
fifteen years, without any geographical 
restriction. 

Abstract-only reports without any 
references, commercial studies, party 
political statements, general 
discussion papers, magazine or 
newspaper articles, withdrawn 
abstracts or articles, protocols of 
reviews or literature reviews 

Quality of the 
Studies 

  

 Studies with Moderate or High quality Studies with Low and very low quality. 

 

3.4 Literature review results 
3.4.1 Literature search results 
Figure 3-1 illustrates the literature search and selection method, presenting explanations for the 

exclusion of studies. Once duplicates were removed, a total of 1787 original works were identified 

and 15 were finally included in the qualitative synthesis. The 12 studies of low quality of evidence 

include once case series, four cohort studies, one cross sectional study, one pilot study, one 

qualitative study, one quasi-experimental and three RCTs. 
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Figure 3-1 PRISMA literature search and selection method diagram 

3.4.2 Characteristics of included studies 
This review includes studies conducted in the USA (n=7), in Switzerland (n=2), in Canada (n=1), UK 

(n=1), Germany (n=1), Italy &Czech Republic (n=1), New Zealand (n=1) and Spain (n=1).  Most studies 

had included participants, which have at least one long term condition (n=9), diabetes (n= 4) and HIV 

(n=3). Studies were published in 2017 (n=4), 2014 (n=4), 2016 (n=3), 2015 (n=2), 2013 (n=1) and 

2008 (n=1). The majority of the included studies (n = 13) reported a positive result in terms of the 

impact on medication adherence, with two studies found no difference (Chrischilles et al., 2014; 

Glasgow et al., 2012). No study identified negative results, i.e. lesser level of medication adherence 

than before. Five out of five high quality studies and eight out of 10 moderate quality studies found 
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positive results with medication adherence. The main study characteristics are illustrated in Table 

3-2. 

Heterogeneity was found in the included studies, as predicted in the protocol (Andrikopoulou et al., 

2018), in terms of study location, long-term conditions investigated and in medication adherence 

measurement. Heterogeneity has also been identified in participants’ demographics and 

confounding factors (Table 3-2). The participants of the included studies are adults, from different 

age groups, different sex percentages and even the number of participant ranges from 28 (Perera et 

al., 2014) to more than one thousand (Chrischilles et al., 2014). 

As predicted in the protocol and in accordance with the results, a meta-analysis was deemed 

impossible. The studies are too heterogeneous and the results were impossible to be pooled. The 

measurement, description and reporting style of medication adherence was the highest 

heterogenetic problem in pooling the results. For example, studies were identified that were using 

medication misuse as a proxy to measure medication adherence (Allam et al., 2015; Riva et al., 

2014). Other studies tend to report only standard derivation or other descriptive statistics of the 

scores of self-reporting instruments (i.e. MMAS-8, MAQ) that they are using to measure the effect of 

their intervention, without specifying actual numerical values of how many participants adhere or 

not to their medication, typically due to their data being skewed (Dabbs et al., 2016; Luque et al., 

2012). Finally, there are studies that report change in lab test results instead of medication 

adherence, since they are using this type of medication adherence proxy measurement (Glaser et al., 

2017; Tang et al., 2013). 

A funnel plot (Sterne & Egger, 2001) was not able to run for more than 4 studies at the time and this 

lead to the conclusion that no statistical test to confirm heterogeneity was needed. In some 

circumstances an i-square test is considered optimal for testing heterogeneity. However, the test 

performs poorly at detecting heterogeneity when a small number of studies is included, as Higgins et 

al (2003) states, a false positive result indicating homogeneity is likely in such cases. In exploring 

heterogeneity, another test that was considered was meta-regression, to explain differences 

between the PHR design features and the rest of the study covariates such as participants’ age. A 

meta-regression although potentially helpful in explaining heterogeneity, the very small number of 

studies made impossible to disentangle the effects of individual covariates (Morton et al., 2004).
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Table 3-2 Included Primary Studies Characteristics 

Study Study 
type 

Participants Interventi
on 

Control Medication 
adherence 
assessment 

Long Term 
Condition 

Follow-
up 
(month
s) 

Medication 
adherence 
results 

Quality  

  Numbe
r 

Mea
n 
Age 

Mal
e % 

Educatio
n (>= high 
school %) 

Name Number Type 
of Care 

      

Allam 
(2015) 

RCT 155 57.9
6 

54.1 76.1 ONESelf 
 

40 Usual 
care 

Prescription 
Opioid Misuse 
Index 

Rheumato
id arthritis 

4 

Positive Moderate 

Chrischill
es (2014) 

RCT 1075 72.3 43.2 98.7 Iowa PHR 
 

273 Usual 
care 

Self-reported At least 
one 

12 No 
difference Moderate 

Dabbs 
(2016) 

RCT 201 62 55.2 94 Pocket 
PATH 
 

Not 
stated 

Usual 
care 

Health Habits 
Survey 

Lung 
transplant 
recipients 
(LTRs)  

12 

Positive High 

Fioravan
ti (2015) 

RCT 51 Not 
state
d 

Not 
stat
ed 

Not 
stated 

METABO 
system 
 

25 Usual 
care 

Self-reported Diabetes 
(all types) 

1 

Positive Moderate 

Glaser 
(2017) 

RCT 221 Not 
state
d 

58.4 72 PACE 
 

Not 
stated 

Usual 
care 

Lab results At least 
one 

9 

Positive High 

Glasgow 
(2012) 

RCT 332 61.4 95 86 My Path 
to Health 
Life 
 

Not 
stated 

Enhan
ced 
Usual 
care 

Hill-Bone 
scale 

Diabetes 
type two 

12 

No 
difference Moderate 

Grant 
(2008) 

RCT 244 Not 
state
d 

51 Not 
stated 

DM PHR 
 

118 Usual 
care 

Medication 
initiation or 
dosage 
adjustment 

Diabetes 
type two 

12 

Positive High 
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Lakshmi
narayan
a (2017) 

RCT 201 60.3 60.7  Parkinson
’s Tracker 
 

90 Usual 
care 

MMAS-8 Parkinson’
s disease 
(PD) 

4 

Positive Moderate 

Luque 
(2012) 

RCT 29 48 55 69 MyMedic
al 
 

n/a Usual 
care 

Self-reported HIV 2 

Positive Moderate 

Mira 
(2014) 

RCT 99 71.9 55.5 Not 
stated 

ALICE 
 

48 Usual 
care 

MMAS-4 At least 
one 

11 
Positive Moderate 

Perera 
(2014) 

RCT 28 46 93 Not 
stated 

Not 
named 
 

11 Usual 
care 

MARS, 
pharmacy 
dispensing 
records, and 
lab tests 

HIV 3 

Positive Moderate 

Riva 
(2014) 

RCT 51 47.5 49 76.4 ONESelf 
 

24 Usual 
care 

Prescription 
Medication 
Use and 
Perception of 
Risk 
Instrument 

Chronic 
back pain 
(CBP) 

5 

Positive High 

Tang 
(2013) 

RCT 415 53.7 60 94.3 PHCP 
 

213 Usual 
care 

diabetes 
control 

Diabetes 
type two 

12 
Positive High 

Westerg
aard 
(2017) 

Qualit
ative 

19 49.3 63 74 mPeer2Pe
er 
 

Not 
stated 

Usual 
care 

Self-reported HIV n/a 

Positive Moderate 

Zettl 
(2016) 

Cohor
t 
Study 

669 38.4 29 28 BETAPAT
H 
 

330 Paper 
based 
PDA 

Number of 
injections per 
study interval. 

Multiple 
sclerosis 
(MS) 

24 

Positive Moderate 
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3.4.3 Summary of the included studies 
A brief narrative of the 15 included studies is presented in Table 3-3. 

Table 3-3 Narrative summary of the included studies 

Study  Narrative summary 

Allam (2015) Aimed to identify the effects of an intervention in medication and knowledge 
of Rheumatoid arthritis (RA) for RA patients in Switzerland. They intervention 
is a web-based PHR namely ONESELF, and using the 6 items based on the 
Prescription Opioid Misuse Index scale found lower medication overuse; thus 
increase medication adherence in the 4 months follow-up. 

Chrischilles (2014) Identified the impact of an intervention on medication safety for elderly in 
USA. The intervention is a web-based PHR namely Iowa PHR, and using the 
four-item Morisky medication self-report adherence scale found no 
medication adherence difference in either baseline or on the 3 months follow-
up. 

Dabbs (2016) Evaluated the impact of an intervention of medication adherence in USA. The 
intervention is a mHealth PHR, namely Pocket PATH and using the Health 
Habits Survey found an increase on medication adherence on the 12 months 
follow-up with the intervention group. 

Fioravanti (2015) Aimed to examine the feasibility and acceptance of the intervention, in Italy 
and Czech. The intervention is a mHealth PHR, namely METABO and using self-
reported methods found increase in medication adherence on the one month 
follow-up. 

Glaser (2017) Examined the impact of web-based communication, eLearning PHR on 
reaching treatment goals, including medication intake, for chronic disease 
adult patients, compared with usual care, in Canada. They found that more 
than half of the patients in the intervention group reached their targets 
compared to a third on those in usual care, in the 9 months follow-up. 

Glasgow (2012) Investigated the effects of the intervention to a relatively enhanced usual care 
condition, in USA. The intervention is an eHealth PHR namely My Path to 
Health Life website and using the Hill-Bone compliance scale found no 
difference in medication adherence between the intervention and the control 
group. 

Grant (2008) Evaluated the impact of the intervention in diabetic type two patients of a 
specific practice, in USA. The intervention is a tethered, eHealth, diabetes-
specific PHR, and using medication initiation or dosage adjustment 
assessments identified positive results for medication adherence. 

Lakshminarayana 
(2017) 

Aimed to assess outcomes of the intervention to manage Parkinson’s disease, 
in England and Scotland. The intervention is a mHealth PHR namely, the 
Parkinson’s Tracker App (PTA) and using the MMAS-8 scale produced positive 
results for medication adherence. 

Luque (2012) Conducted a pilot RCT aiming to establish feasibility and acceptability of a 
newly developed mHealth PHR, namely MyMedical in USA. Twenty-eight out 
of the thirty adult participants with HIV, self-reported that their efficacy in 
medication adherence had increased. 

Mira (2014) Evaluated a medication self-management mHealth PHR (called ALICE) for 
elderly patients taking multiple medications with the intention of improving 
adherence in Spain. This study identified positive results using the MMAS-4 
scale. 
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Perera (2014) Examined the effectiveness of a PHR to facilitate adherence to ART, in New 
Zealand. The intervention is a mHealth PHR and using a self-reported 
questionnaire and pharmacy dispensing data, identified positive results for 
medication adherence. 

Riva (2014) Aimed to understand amongst other objectives, how PHRs may impact the 
health status of chronic back pain patients (CBP), in New Zealand. The 
intervention is a mHealth PHR namely, ONESELF (ONESELF, 2014), and using 
the Prescription Medication Use and Perception of Risk Instrument to measure 
medication misuse, identified positive results for medication adherence. 

Tang (2013) Examined an intervention for patients with uncontrolled type two diabetes, in 
USA. The intervention is a mHealth PHR and using clinical diabetes-related 
tests, found positive results that connect the use of PHR with medication 
adherence. 

Westergaard 
(2017) 

Discussed the development, implementation and acceptability of the mHealth 
PHR namely mPeer2Peer, in USA. This qualitative study of 19 participants used 
thematic analysis to identify themes within the data. This study produced 
relevant positive results to medication adherence, since all the medication 
related themes were of positive nature, for example, participants believed that 
the PHR increased their treatment engagement, that the PHR would be useful 
to other patient with similar challenges with their medication and that the 
reminder feature increased their medication adherence and medical 
appointment attendance. 

Zettl (2016) Aimed to assess the influence of a personal digital assistant based PHR with 
medication adherence in a cohort study in Germany. The intervention cohort 
includes 339 adult participants and the control cohort includes 330 
participants, all suffering from multiple sclerosis (MS). This study identified 
that the use of the PHR is associated with lower risk of medication non-
adherence. 

 

3.4.4 Quality assessment 
The inter-rater reliability for quality assessment was calculated to k=0.88, which indicates high 

reliability of the quality assessment. Overall, 27 studies matched our inclusion criteria. 12 of these 

studies were excluded due to low quality of evidence, five were graded as high quality of evidence 

and the remaining 10 as moderate quality of evidence.  

The quality assessment of all the included papers was completed based on the guidelines of Grading 

of Recommendations Assessment, Development and Evaluation (GRADE) (Balshem et al., 2011; 

Guyatt et al., 2008), as discussed in the protocol. The Joanna Briggs Institute (JBI) Critical Appraisal 

Tools were used to implement the GRADE approach (Joanna Briggs Institute, 2005). The final quality 

scores were assigned based upon five factors: risk of bias (Guyatt, Oxman, Vist, et al., 2011), 

inconsistency (Guyatt, Oxman, Kunz, Woodcock, Brozek, Helfand, Alonso-Coello, Glasziou, et al., 

2011), indirectness (Guyatt, Oxman, Kunz, Woodcock, Brozek, Helfand, Alonso-Coello, Falck-Ytter, et 

al., 2011), imprecision (Guyatt et al., 2011) and publication bias (Guyatt, Oxman, Montori, et al., 

2011). The final quality assessment score was calculated based on the guidelines of the GRADE 

approach (Guyatt et al., 2008; Joanna Briggs Institute, 2005), and was rated as high, moderate, low 

or very low for every outcome (Guyatt et al., 2008).  

The risk of bias was assessed in terms of selection, performance, detection, attrition, reporting and 

other biases. The ‘other’ bias category incorporates risks of bias based on:  
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 Study population (experimental studies); 

 Length of follow-up (experimental studies); 

 Overall length of study (non-RCTs); 

 Publication bias (reviews of the literature); 

 Self-reported adherence (all studies); 

 Reporting quality and quality of the included studies (reviews of the literature). 

The ‘other’ bias category has the highest risk of bias of all the assessed risks, which is in line with the 

key findings of this and other related studies (Showell, 2017); resulting in a probable overestimation 

of PHR effect on medication adherence and potentially echoing a form of recall bias in respect of an 

initially not accepted and questionable change. 

The Cochrane Collaboration’s tool for assessing risk of bias was used, as was declared in the 

protocol. Figure 3-2 illustrates the overall risk of bias for this study. The details behind this diagram 

and the overall quality assessment are provided as in section 12.17 Appendix Q – Literature quality 

appraisal details. 

 

Figure 3-2 Overall risk of bias 

 

3.4.5 Primary objective 
Table 3-4 presents the PHR design features that were identified in the literature and are the 

generated themes of this literature review. These features are the generated themes of this 

literature review. The definitions of the PHR design features derive from commercial PHRs that are 

implementing them or the wider literature regarding PHRs and personal experience, since there are 

no International Standards Organization (ISO) standards or universally accepted terminology.  

The primary objective of this systematic literature review was to identify the important design 

features of the PHR that may have improved medication adherence in the adult population with 

long-term conditions and not to quantify how much does PHR feature X improve drug adherence. 

Nonetheless, this study had the ability to include any studies in which adherence of people using a 

PHR with the target design feature was compared against adherence of people using a PHR that 

lacked the target design feature, with no other difference between the PHRs. Unfortunately, no such 

study was included on after the final selection based on the PRISMA diagram and the quality 

appraisal.  
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Table 3-4 PHR design features 

Feature Definition Medication adherence 
results by study 

Positive No 
difference 

Reminder Reminders to take medication or to reorder their 
prescriptions, agnostic to the patient’s chronic 
condition, demographics or any other external 
factor. 

11 1 

Education Includes smaller features, like search bars and 
views, which can improve the user’s health literacy 
and understanding of their condition. 

3 2 

Personalisation 
and tailoring 

The personalisation involves presenting a health 
message specific to the individual patient’s 
condition and demographic characteristics, whilst 
tailoring involves developing a PHR based on the 
individual’s characteristics (Househ et al., 2014). 

8 1 

Feedback and 
alerts 

Medical emergency alerts in the form of a press 
button alert or SMS, such as the ones a user may 
find in the MyALERT PHR (ALERT Life Sciences 
Computing, 2010). 

10 2 

Gamification An umbrella term that includes the use of game 
design characteristics in non-game contexts 
(Deterding et al., 2011). 

4 1 

Medication 
management 

Includes all the features that a chronically ill patient 
may need to conform to everyday life (Dalgaard et 
al., 2013). 

10 2 

Medical 
appointment 
management 

Medically related appointment tracking, re-
scheduling and arrangement (Wagner et al., 2012). 

2 - 

Diary and self-
monitoring 

A combination of features related to health or 
medication intake monitoring (Zettl et al., 2013). 

8 2 

Health condition 
management 

Includes all the lab and medical tests results and 
integration of existing clinical data (Househ et al., 
2014). 

3 1 

Set goals Includes all the elements that are necessary for 
setting and managing goals. 

2 1 

Patient’s blog Includes sharing in social media or blogging 
regarding health (Allam et al., 2015). 

1 - 

Tethered Are the PHRs which are connected with an 
electronic health record (EHR) (Vydra et al., 2015). 

2 - 

All the PHR design features, which are constitute the themes derived from our thematic analysis 

(Braun & Clarke, 2006), are interlinked and overlap. NVivo 11 was used to cluster our codes into 

potentially more comprehensive themes. The initial themes were clustered together based on 

coding similarity, which means that if there were coding many of the same included studies, they 

then were clustered together.  

 reminder and medical appointment management (used in two studies) 

 tethered (used in two studies) 

 diary and self-monitoring (used in 10 studies) 
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 feedback and alerts and health condition management (used in four studies) 

 medication management and patients blog (used in one studies) 

 personalisation & tailoring, gamification, education, set goals (used in 10 studies) 

3.4.6 Secondary objectives 
3.4.6.1 PHR design features that improve medication adherence in case of polypharmacy 

Even though multiple papers are including polypharmacy or multi-morbidity factors about their 

participants, they do not explore whether there is a correlation or an association between 

polypharmacy and the PHR usage or medication adherence improvement or not. There is a trend 

that the more medications a person uses the less a reminder helps, but this is not a conclusion 

directly supported by the data, but an argument emerging from multiple studies (Allam et al., 2015; 

Chrischilles et al., 2014; Glaser et al., 2017; Westergaard et al., 2017). 

3.4.6.2 PHR design features that improve medication adherence for specific long term condition 

groups 

This research identified a number of chronic conditions. However, only diabetes and HIV can be used 

to analyse the impact that the PHR design features are having in medication adherence, since the 

rest of the conditions are included in just one study.  

3.4.6.2.1 HIV 

Three studies have been included that discuss how the use of PHRs affect medication adherence of 

adults with HIV (Luque et al., 2012; Perera et al., 2014; Westergaard et al., 2017). All three studies 

produced positive results, having a very small (less than 50) number of participants that are also 

predominantly male and younger than 50 years old. Two studies are RCTs (Luque et al., 2012; Perera 

et al., 2014) having follow-up duration of 2 to 3 months and the other one is a qualitative study 

(Westergaard et al., 2017), without any follow-up. All three studies include the personalisation and 

tailoring design feature, two of the studies use reminders, one study uses feedback and alerts and 

health condition management and one other study uses diary and self-monitoring design feature. 

3.4.6.2.2 Diabetes 

Four studies have been included that discuss how the use of PHRs affect medication adherence of 

adults with diabetes (Fioravanti et al., 2015; Glasgow et al., 2012; Grant et al., 2008; Tang et al., 

2006). All studies found positive results regarding medication adherence, apart from Glasgow et al. 

(2012), which the results were neutral. Three studies used diary and self-monitoring (Fioravanti et 

al., 2015; Glasgow et al., 2012; Tang et al., 2006) or personalisation and tailoring (Fioravanti et al., 

2015; Glasgow et al., 2012; Grant et al., 2008; Tang et al., 2006), three studies used education and 

set goals (Fioravanti et al., 2015; Glasgow et al., 2012; Tang et al., 2006) or gamification (Fioravanti 

et al., 2015; Glasgow et al., 2012; Grant et al., 2008) and one (Tang et al., 2006) used feedback and 

alerts and health condition management PHR design features. The studies’ follow-up duration was 

12 months apart from Fioravanti et al, (2015) which was one month.  

3.4.6.3 Association between participants’ demographic characteristics, their usage of PHRs and 

their medication adherence 

Data regarding patients’ demographics and medication adherence were collected and analysed. Only 

two (Dabbs et al., 2016; Luque et al., 2012) of the 15 studies provide a detailed description of the 

participants’ ethnicity. Two studies (Dabbs et al., 2016; Zettl et al., 2016) are also providing data 

regarding the technology literacy of the participants and two other studies (Glasgow et al., 2012; 

Luque et al., 2012) provide data for the health literacy of the participants.  
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Twelve of the 15 studies provided age group details, which illustrate that the younger the 

participants, the more positive results regarding medication adherence were identified. This could 

be due to the presumed technological literacy of younger generations, however it was impossible to 

account for this confounding factor, since no data were supplied. Also, the lower the number of 

participants in an experimental study (less than 251), the higher the impact of PHR in medication 

adherence. This could arguably illustrate a case of confirmation bias, meaning that the researcher 

stopped recruitment when the hypothesis was verified. It could also mean that some of these results 

are less accurate, due to lower number of participants, since there is uncertainty towards the validity 

of the results derived from RCTs with less than 100 participants (Spieth et al., 2016). 

3.4.6.4 How implementation factors affect the outcomes and heterogeneity 

Heterogeneity has been found in the included studies regarding the study location, the included 

long-term conditions and the medication adherence measurement method. Although, the included 

study types were also heterogenic (Table 3-2), this does not seem to affect the general trend that 

the use of PHR has a positive impact in medication adherence. Heterogeneity has also been 

identified in participants’ demographics and confounding factors (Table 3-2).  

Although expected otherwise, the duration of the follow-up in RCT studies does not seem to affect 

the outcomes, since the majority of the included RCTs produced positive results. There is however 

and indication that three out of four RCT studies that did not produce positive results had a 12 

months follow-up. This observation is in-line with the general idea of the field being new and there 

are no global standards that dictate the design of PHRs. Another interesting fact is that the studies 

that were either observational or literature reviews produced statistically more positive results than 

the RCTs. 

 

3.5 Conclusions 
In this section we reflect upon the principal themes and overall conclusions from the literature 

review. A first impression after the initial data analysis was that too few studies actually mentioned 

the term PHR. In the majority of cases we had to compare the PHR definition (section 1.1) to infer 

whether the included study fitted with the inclusion criteria of this literature review. This systematic 

review included 15 primary studies of multiple study types and identified 12 different PHR design 

features. Although 12 different PHR design features were identified, there are no specific guidelines 

that can be derived from the results. Overall, 87% (n=13) of the included studies found that the use 

of a PHR has increased medication adherence. Based on the number of studies that identified 

positive results, the fact that 8 out of the 10 high quality studies identified positive results and that 

no study indicated a negative effect on medication adherence, we conclude that there is a 

reasonable indication that PHRs can have an overall positive effect on medication adherence. 

However, due to the high heterogeneity in medication adherence measurements, reporting styles 

and study types, we were unable to group and quantify the results in study level. It is of course 

possible that the absence of negative results is due to publication bias. 

Reminders, feedback and alerts and medication management are the most commonly used PHR 

design feature, since all studies include at least one of the three. These findings are also consistent 

with the existing literature, which identifies reminders, and medication management as the most 

commonly used features that assist patients with their medication intake (Harrison et al., 2014; 

Hayes et al., 2009; McLean et al., 2016; Mistry et al., 2015; K. Morton et al., 2017). The design 

features with the most positive effect for patients’ medication adherence were patient’s blog, 
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tethered and medical appointment management. This could arguably be since these features are 

also the least used, since the medication appointment management has the most positive results in 

the relevant literature (Dorr et al., 2007; Harrison et al., 2014; McLean et al., 2016; Mistry et al., 

2015; Morton et al., 2017; Park et al., 2014; Stephani et al., 2016). The generated clusters paint a 

similar picture. The cluster that produces the best results is personalisation & tailoring, gamification, 

education and set goals (92% of studies in this cluster produce positive results) and reminder and 

medical appointment management (80% of studies in this cluster produce positive results). 

Two groups of patients have been identified in this literature review for further analysis, to find 

which of the PHR design features work best for them. The most positive results for diabetic 

participants were identified by three studies (Fioravanti et al., 2015; Grant et al., 2008; Tang et al., 

2006) that used PHRs. Furthermore, for participants with HIV, three studies were identified 

producing positive results (Luque et al., 2012; Perera et al., 2014; Westergaard et al., 2017) that 

used at least personalisation and tailoring design feature and reminders. Mixed associations were 

found between patients’ demographics, their PHR usage and medication adherence. Considering the 

median age confounding factor of the participants, then it is apparent that the younger the 

participants, the more positive results identified. This is also supported in the general academic 

literature that suggest that technological literacy levels are higher in younger adult population 

(Bastion, 2014; Sharp, 2018). 

Furthermore, the less participants a study included the more positive the results appeared to be. 

This in fact may cause problems in the quality of evidence for the included studies and this literature 

review; hence our suggestion to interpret the results with caution. There is a proven link between 

the sample size of an RCT and the statistical significance of its result (Walsh et al., 2014). According 

to Faber et al, (2014) the small sample size might increase the chance of a false-positive and the 

study might not reach to a evident conclusion.  

The ‘other’ bias category has the highest risk of bias of all the assessed risks, which is in line with the 

key findings of this and other related studies (Showell, 2017), resulting in a probable overestimation 

of PHR effect on medication adherence and potentially echoing a form of recall bias (Tsai et al., 

2012). Although some degree of bias is considered unavoidable, the high risk of bias identified in the 

included studies and the generally moderate quality of evidence presented in them also reflects the 

uncertainty on this field and the need for further research on both PHRs and medication adherence. 

A PHR design feature that is not mentioned in the included literature is security. This might be 

happening due to the inclusion/exclusion criteria of this systematic review, since the security of the 

data does not seem to affect patients’ medication adherence. Another limitation is that we included 

English papers published in the last 15 years, due to time and cost constraints. Screening of the 

studies and data collection was conducted by the author and only face validated by the supervisor, 

therefore this is also a significant limitation. Furthermore, the small number of participants in the 

studies is commonly known to overestimate the effect of an intervention, a fact which is noticeable 

in the included studies. 
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4 Methodology  
4.1 Introduction 
This chapter explains the reasons this study follows a mixed methods research methodology, based 

on a pragmatist perspective. It also describes the rationale behind the methodological elements that 

were used, starting with a brief discussion of the author’s philosophical rationale, followed a 

discussion on research approaches, mixed methods and evaluation. The chapter ends with the 

discussion of the evaluation designs, which is a preamble of the next chapter, which extensively 

discusses this study’s design.  

The domain of health informatics is complex and incorporates a major sociotechnical dimension, 

information technology. “Medical informatics research needs to recognize the distinctive cultural 

forms of clinical practice as the environment that information systems have to operate within, adapt 

to, and potentially modify”(Scott & Briggs, 2009).  

 

Figure 4-1 Knowledge domains of Health Informatics. Note From: (Scott & Briggs, 2009) 

As a reminder, the research questions as stated in section 1.2 of this study are:  

RQ1: What features of PHRs to improve medication adherence in adults with long-term 

conditions are considered essential by users? 

RQ2: What theoretical model can describe and explain the interaction between the PHR 

design features and the patient and disease- specific factors, to help determine what works 

for whom in what circumstances? 

RQ3: How patient and disease- specific factors mediate the impact of PHRs? 

 RQ3.1: Patient specific factors: personality traits and sociodemographic. 

 RQ3.2: Disease specific factors: progression, intervention type, polypharmacy. 
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4.2 Research approaches and philosophies 
This section discusses the author’s philosophical standpoint, and identifies the best research 

approach. This identification is complicated, and this study selected the best possible method based 

on the research questions, acknowledging that there could also be other potential methodological 

choices. An illustration of the range of some of the design methods and philosophies available is in 

Figure 4-2. 

 

Figure 4-2 The interconnection of worldviews, design and research methods. Note From: (Creswell, 2014, p. 5). 

Every research method has its underlying philosophical assumptions regarding reality, research 

design, data collection, analysis and interpretation. These assumptions are based on two questions 

about the nature of reality. What is real and therefore, what is out there that we can gain knowledge 

of in the first place? Assuming there is a reality out there, and it can be found, then what knowledge 

of reality is accessible to us, and how do we access it? Ontology is concerned with the nature of 

reality. In social sciences, ontology depends upon the nature of social reality (Bryman, 2012, p. 32), 

whereas epistemology provides theories and perspectives about the ways we acquire knowledge 

(Bryman, 2012, p. 27).  

Philosophical schools such as positivism and constructivism implicitly base their choice of qualitative 

or quantitative research approaches on a set of assumptions regarding ontology and epistemology. 

The quantitative approach is based on views related to positivism whereas the qualitative approach 

is based on opinions regarding constructivism (Robson & McCartan, 2016, pp. 20–32). Positivism 

uses a quantitative approach in order for a theory to be confirmed, whereas constructivism usually 

utilises a qualitative approach and aims to develop a theory. It has been argued that the debate 

between positivists using quantitative methods and constructivists using qualitative initiated from 

the latter and their need to justify qualitative research as scientific (Tashakkori & Teddlie, 2003). This 

debate has led pragmatists to often need to justify qualitative research as scientific. 

Traditionally, a positivist will use quantitative methods, with a focus of hypothesis testing (6 & 

Bellamy, 2012; Bond & Corner, 2001). This aims to operationalise theories based on any type of 

observation to a group of testable, measurable and generalizable hypothetical statements about the 

patterns that hoping to observe (6 & Bellamy, 2012). Since this is not a hypothesis testing study, the 

positivist philosophy is considered not the most appropriate for this study.  



60 | P a g e  
 

In social constructivism or constructivism, reality is constructed via the interactions of people, is 

focused on individual ways of thinking and viewing any given situation (Creswell, 2013, p. 24; Robson 

& McCartan, 2016, p. 24). Most of the research that follows constructivism uses a qualitative 

approach, highlighting the importance of finding meaning in the different realities (Robson & 

McCartan, 2016). A criticism of constructivism as an underlying philosophy is the lack of direct access 

to the nature or reality (Robson & McCartan, 2016, p. 24). The purpose of this research is to identify 

the most effective PHR design features, which in essence is technical, measurable and objective; 

thus, a constructivist philosophy is also considered not the most appropriate for this study. 

In the context of this study, these two approaches constitute the two extremes of the research 

continuum. However, in real life research is rarely so absolute. The defining feature of realism is that 

the world can only be known under specific descriptions, knowledge is a product of society and the 

purpose of science is to generate and test theories that emerge from this world (Robson & 

McCartan, 2016, p. 31; Sayer, 2000, p. 2). Realism combines the ontology of positivism that the 

world exists independently of our belief and the epistemology of constructionism that we construct 

the knowledge of our world. Therefore, whilst the knowledge of our world is constructed, there is 

also a real world that can be understood in objective terms and does not contradict our constructed 

knowledge (Maxwell, 2010). 

The word realism has used in multiple variations in literature for example, critical realism, naïve 

realism (reality is shaped by the objects of perception and their features, not the observer) or 

representative realism (external reality exists, despite our imperfect knowledge of it) (Fish, 2017; 

Miller, 2019). Bhaskar explains critical realism as an ontological viewpoint that complex mechanisms 

can be activated (or not) in order to produce specific outcomes, permitting the integration of 

objective and subjective data (Robson & McCartan, 2016). Such mechanism can be activated or not, 

can be observed or not or it can be affected by other mechanisms producing unpredictable results 

(Pawson & Tilley, 1997). This research aims to produce formative, explicit knowledge that can be 

used for further research on the topic of PHR and medication adherence, since there is limited 

previous knowledge of the topic (see chapter 3).  

A pragmatist approach is particularly compatible with a realist ontology (Scott, 2016). Pragmatism 

employs a mixed methods pluralistic approach, focusing on using the best research tool to answer 

the research questions (Morgan, 2007, p. 72). Pragmatism is primarily concerned with the 

consequences of research and methods are chosen based on “what works,” that is, their ability to 

successfully answer a particular research question. Both Pragmatism (Morgan, 2008) and Realism 

were considered as philosophical underpinning of this research.  A brief summary of arguments in 

favour of pragmatism and mixed methods research is presented in section 4.3. 

Table 4-1 indicates a comparison of four research philosophies that are widely used in social 

research and medical informatics, namely positivism, social constructivism and pragmatism (Creswell 

& Plano Clark, 2017; Ritchie et al., 2003; Shannon-Baker, 2016; Teddlie & Tashakkori, 2009).  

Table 4-1 Comparison of research paradigms. Based on:(Creswell & Plano Clark, 2017; Ritchie et al., 2003; Robson & 
McCartan, 2016; Scott, 2016; Shannon-Baker, 2016; Teddlie & Tashakkori, 2009) 

Paradigm Ontology  Epistemology Research approach and tools 
typically used 

Positivism There is a single 
reality or truth 

Reality can be measured; 
impartiality of 
researchers.  Objectivity. 

Quantitative: Closed-ended 
questions, pre-determined 
approaches, numeric data 
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Social 
Constructivis
m  

There is no single 
reality or truth. 
Reality is 
constructed by 
individuals is 
groups 

Reality needs to be 
interpreted. It is used to 
discover the underlying 
meaning of events and 
activities. Subjectivity. 

Qualitative: Open-ended 
questions, emerging approaches, 
text or image or audio-visual 
data 

Pragmatism Reality is 
constantly 
debated based on 
how useful it is to 
new 
unpredictable 
situations 

The best method is one 
that solves the problems. 
Pluralism  

Mixed methods; design-based 
research: Employs the practices 
of both qualitative and 
quantitative research, based on 
what works. 

Realism There is an 
external reality 
despite our 
imperfect 
knowledge of it.  

Reality is socially 
produced knowledge.  

Mixed methods; Use of 
mechanisms. 

 

 

4.3 Mixed methods research and pragmatism 
Researchers use quantitative, qualitative approaches or mixed methods research (MMR) to collect 

and analyse data in order to answer their research questions (Creswell, 2014, p. 3). The quantitative 

approach is used to test theories about relationships between measurable variables, drawing 

conclusions about their relationships (Creswell, 2014, p. 4). It does so deductively, meaning that the 

theory guides the research and the researcher creates a hypothesis to test, based on what is already 

known (Bryman, 2016, p. 9).  

The purpose of qualitative research is to describe what a researcher is seeing, whilst investigating a 

specific population. It is challenging to use statistics to measure a researcher’s impressions about 

participants’ opinions. Qualitative research is often conducted when a research study is exploratory,  

requires a flexible approach with an understanding of context or mechanisms, appraising the 

effectiveness of an intervention or results in theory development (Creswell & Poth, 2018, p. 46; 

Ritchie et al., 2003, p. 31). 

Both qualitative and quantitative research approaches have their advantages and drawbacks. For 

some research questions, a qualitative approach is better, for others a quantitative approach is more 

appropriate. In fact, a mixed method approach where both methods are used to complement each 

other is steadily gaining popularity (Bazeley, 2018, p. 6). Mixing is a matter of posing and answering 

research questions, trying to complement different methods and trying to facilitate results using 

different methods. 

Mixed methods research has shown to provide a more complete picture and understanding of the 

problem than either quantitative or qualitative methodologies by themselves will yield, in other 

words a “holistic endeavour” (Robson & McCartan, 2016, p. 183). This is the statement that causes 

pragmatists using mixed methods research to be criticized based on the argument that “holism is 

neither obtainable nor desirable in any form of inquiry” (Paley & Lilford, 2011). This argument has 

been exploited in the field of medical informatics (Katz et al., 2016; Scott & Briggs, 2009), which this 

study is based on. Considering that whenever the primary research question is not testing a 
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hypothesis, something that occurs in RCTs, the research methodology should be flexible and 

pluralistic. In the multidimensional field of health informatics (Figure 4-1), clinical practise and 

judgement use and investigate social structures, human elements, a range of methods and 

pragmatic approaches in order to achieve their socio-technical effects (Scott & Briggs, 2009).  

According to Creswell and Plano Clark, (2017) a mixed methods researcher:   

“…(1) collects and analyses both qualitative and quantitative data rigorously in response to 

research questions and hypotheses; (2) integrates (or mixes or combines) the two forms of 

data and their results; (3) organizes these procedures into specific research designs that 

provide the logic and procedures for conducting the study; (4) frames these procedures 

within theory and philosophy” (Creswell & Plano Clark, 2017, p. 5).  

This study follows the mixed methods methodology, based on a pragmatist perspective, which has 

been argued to be an appropriate approach in medical informatics (Piller, 2015; Scott & Briggs, 

2009), because it allows for the holistic exploration and evaluation of the programme producing a 

more complete picture of the phenomena being studied. Mixed methods research is also optimal for 

gathering both qualitative and quantitative data from participants, providing guidance of integration 

and analysis methods (Creswell & Plano Clark, 2017, pp. 9–13).  

Mixed methods research has shown to offset the weaknesses, provide more comprehensive 

evidence and answer research questions of either quantitative or qualitative research when done 

alone. It also encourages the use of multiple paradigms and from a pragmatic point of view, allows 

the researcher to use any possible method to address the research problem (Creswell & Plano Clark, 

2017, pp. 9–13). In the domain of medical or health informatics the need to gather and analyse often 

both qualitative and quantitative data via a number of sources that address the problem, is 

highlighted by a number of authors (Halcomb & Andrew, 2011; Kannampallil & Abraham, 2015; 

O’Cathain et al., 2007; Scott, 2016).  

Positivism uses deductive (objective–generalizing) logic in order for a theory to be confirmed, 

whereas interpretivism usually utilises inductive (subjective–contextual approach) logic and aims to 

develop a theory (Morgan, 2007, p. 73). Pragmatism employs abductive (intersubjective–

transferable) reasoning to infer the best possible explanation on the research questions (Morgan, 

2007, p. 71). It is often related to the explanation of an unexpected event (Teddlie & Tashakkori, 

2009, p. 89). Pragmatists also believe that a real world exists and every human has its own unique 

interpretation of that world and as a result, a pragmatist is free to adopt an intersubjective, flexible 

and pluralistic approach to treat the lack of a common measure of the social life (Morgan, 2007, p. 

72). 

Pragmatism embraces both qualitative and quantitative methods and believes that both methods 

are helpful and worth using, depending on the research questions and the stage of the reasoning 

cycle the research appears to be (Teddlie & Tashakkori, 2009, p. 87). Pragmatism is also viewed as 

the approach that emphasises on shared meaning and joint actions (Morgan, 2007); thus 

pragmatism is a “paradigm of choices” (Patton et al., 2016). This view is in agreement with the 

pragmatic position that the research problem is the dominant feature that specifies the methods not 

the opposite and the study design depends on the most likely factors to provide a deep 

understanding of the research questions (Biesta, 2010; Creswell, 2014). 

The pragmatic approach is described in social research as one of the best approaches to connect the 

theory and the methods or data (Morgan, 2007). Therefore, it can transform observations into 

theories and then exploit them. Pragmatists are looking for answers to what they want to know. 
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Researchers working in applied fields such as evaluation, which is the field this study is focused on, 

often adopt pragmatism (Teddlie & Tashakkori, 2009, p. 97). According to Morgan (2007, p. 71), the 

pragmatic approach can convert observations into theories and then assess those theories through 

action.  

Pragmatists believe in a real external and independent reality whilst not only recognise the difficulty 

to measure and understand this real world but also the inability to appropriately rationalise that one 

reality is better than any other reality. In a more practical approach, a reality can be determined by 

its practical consequences, so as this is explanation or version of reality to be better in producing the 

expected or desired outcomes than any other (Teddlie & Tashakkori, 2009, p. 92). For a pragmatist, 

truth is functional and relative to the actors and the situation (Given, 2008, p. 672).  

Overall the pragmatic paradigm has some features that are different to other research paradigms 

(Alghamdi, 2013; Robson & McCartan, 2016):  

1. Pragmatism is not tied to specific ontologies and epistemologies or focused on dualism, but 

it focuses on finding the truth in “what works”; 

2. Pragmatists recognise the existence of physical and social world; 

3. Knowledge is constructed and it is also based on reality; 

4. Researchers are free to choose the methods, techniques and procedures of research that 

best fit their research questions; 

5. Pragmatists believe that the world is in and out of the humans’ experiences and that we 

should use common sense and not question the laws of nature. 

4.3.1 The incompatibility thesis 
The quantitative and qualitative methods are not easily combined in the mind of some of their 

respective supporters. This argument was used against the mixed methods paradigm and is 

commonly known as the ‘incompatibility thesis’ (Teddlie & Tashakkori, 2009, p. 15). A pragmatic 

perspective would argue that the incompatibility thesis is not true, since a pragmatist will never 

make ultimate knowledge claims, nor believes that an abstract notion of a research paradigm should 

determine the research methods and will use any means necessary to answer the research questions 

(Robson & McCartan, 2016, p. 175; Scott, 2016).  

The distinction between qualitative and quantitative approaches is crucial for mixed methods, since 

mixed methods rationale is based on combining the different strengths of each method (Morgan, 

2016). Pragmatists treat qualitative and quantitative approaches as tools that should be used in 

parallel or sequential, depending on the research questions (Morgan, 2014).  

 

4.4 Study design flow chart 
The aim of this section is to illustrate the decisions involved in the selection of the appropriate study 

designs to address the specific research questions. The choice of study design to address each 

research question will be guided by the nature of the outcome, the intervention, and feasibility and 

cost constraints. The study design was chosen from a range of options for quantitative and 

qualitative methods of evaluation and it will map to the research questions as accurately as possible 

(Liu & Wyatt, 2011). The main aim in the choice of the study design is to identify the most valid way 

to answer the research questions posed using “Evidence-based Health Informatics (EBHI)” policy 

guidelines (Sackett & Wennberg, 1997; Wyatt, 2016). EBHI states that “the people designing, 

developing and implementing health information systems should be able to rely on an explicit 
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evidence base derived from rigorous studies on what makes systems clinically acceptable, safe and 

effective” (Wyatt, 2016, p. 15). For this study, that evidence can be derived from primary and 

secondary sources, specifically aimed to address our research questions.  

This study’s research questions are exploratory and using the Centre for Evidence-Based Medicine 

(CEBM) design tree (Figure 4 2) (Centre for Evidence-Based Medicine, 2015), leads to an 

observational study without a comparison group, since our aim is not to compare the effect of an 

intervention between participants, but to identify the PHR features that improve medication 

adherence in adults with long-term conditions and are considered essential by users (Friedman & 

Wyatt, 2006, pp. 103, 249; Howick, 2002). Another aspect of this study’s that enhances the selection 

of the observational study design is that PHR is relatively new technology and not understood well 

enough to design an explanatory study or experiment, as can be concluded by this study’s literature 

review as well as the broader academic literature (Scott, 2015; Wells et al., 2014). 

A flow chart that describes the logic behind this study’s design selection is shown in Figure 4-4. To 

produce the flowchart based on the CEBM design tree (Centre for Evidence-Based Medicine, 2015),  

the three suggested questions were answered, namely what is the aim of the study: analytic; was 

the intervention randomly allocated: no; when were the outcomes determined: at the same time as 

the exposure or intervention. The CEBM uses the term exposure or intervention to refer to the 

group that uses the intervention or it is exposed to it (Centre for Evidence-Based Medicine, 2015). 

 

 

Figure 4-3 Tree of different types of studies. Note From: (Centre for Evidence-Based Medicine, 2015) 
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Figure 4-4 Study design selection 

 

 

4.5 Evaluation  
Oxford dictionary defines evaluation as “The making of a judgement about the amount, number, or 

value of something” (Oxford Dictionary, 2018). Typically, this ‘something’ refers to a programme, an 

intervention, an innovation or a service. Evaluation is often referred to as programme evaluation, 

where ‘programme’ is an umbrella term referring to the ‘something’ of the evaluation’s definition 

(Robson, 2017, p. 10). 

It is often said that evaluation and research is quite distinct, for example NHS England ethics 

guidelines specify that an evaluation study do not require to go through the NHS ethics process, 

however if a study is classified as research then an Health Research Authority (HRA) and Research 

Ethics Committee (REC) approval is required (Health Research Authority, 2019a). Evaluation has 

been frequently referred to as evaluation research (Friedman & Wyatt, 2006, p. 25). We consider 

that the terms evaluation and research overlap, since a high-quality evaluation incorporates a high-

quality research design, collection, analysis and elucidation of the data. Clearly, not all evaluations 

are research, for example, writing a review for a product that you bought online is not research, but 

an opinionated statement. However, a systematic, founded and replicable investigation of a 

programme’s features, which most likely leads to worthwhile information about its mechanisms, 

might not be an RCT but is still considered research (Robson, 2000, p. 11, 2017, p. 13). An RCT is not 

always the best study design for an evaluation, since RCTs do not often take account the context in 



66 | P a g e  
 

which the programme is running (Friedman & Wyatt, 2006, p. 11). Following the well-cited and well-

understood social research methods in conducting evaluation, can increase the trustworthiness and 

validity of the findings and recommendations, as well as is able to compensate the high variability 

(Friedman & Wyatt, 2006, p. 13; Robson, 2017, p. 13).  

4.5.1 Evaluation in health informatics 
Evaluation in health informatics systems (HIS) is “the act of measuring or exploring properties of a 

health information system (in planning, development, implementation, or operation), the result of 

which informs a decision to be made concerning that system in a specific context” (Ammenwerth et 

al., 2004). Based on this definition, the dictionary definition of evaluation, the definitions of 

evaluations mentioned in Friedman & Wyatt (2006, p. 24), a slight different and we believe to be 

more inclusive definition of health informatics evaluation is formed for this study: 

Evaluation is the process of describing and measuring the implementation and 

the features of a health informatics system, judging their usability, applicability 

and worth for different groups of people (users), typically using social science 

methods.  

An evaluation study is complex as mentioned above: health is complex and HIS are complex systems 

(Friedman & Wyatt, 2006, p. 6; Kannampallil & Abraham, 2015; Yusof et al., 2005). Therefore, a 

health informatics evaluation is, from a computer science perspective, an NP-hard problem 

(Friedman & Wyatt, 2006, p. 12), meaning that in order for a researcher to actually state that the 

problem has a solution, all possible instances of this problem have to be investigated (Hein, 2010). 

Clearly this is not possible especially considering the million possibilities of self-expression in humans 

(users), non-transferability of evaluation results, uncertainty and complexity of health informatics. 

Therefore, the need for intuition, judgements and wisdom is highlighted (Gremy et al., 1999; 

Robson, 2017, p. 11).  

It is also claimed that one of the most important problems of HIS evaluation is the technocratic and 

academic language the evaluators are using that makes their results difficult to comprehend by the 

industry (Ammenwerth et al., 2004). This might explain why despite the increasing number of 

systems being developed, the number of published evaluations is limited (Ammenwerth et al., 2004; 

Yusof et al., 2008) and only recently studies that aim to determine program implementation have 

been increasingly appearing, using multiple types of evaluation (Proctor et al., 2011). Furthermore, 

over the past years, evaluation in health care transformed from the research that causes 

‘annoyance’ to the participants (Robson, 2000, p. 8) to the mainstream norm with increasing 

popularity in healthcare and economy (Robson, 2017, p. 12). 

The evaluation of health informatics systems might be able to improve the quality of care, improve 

patient outcomes, reduce healthcare costs and constitute a health informatics system effective (Car 

et al., 2008; Heart et al., 2016; Yusof et al., 2005). The HIS evaluation aims to answer “why (objective 

of evaluation), who (which stakeholders’ perspective is going to be evaluated), when (which phase in 

the system development life cycle), what (aspects or focus of evaluation) and how (methods of 

evaluation)” types of questions (Yusof et al., 2005). Another fact that makes evaluation in HIS 

challenging is the selection of the framework to be applied and methods to use. Clearly there are a 

number of approaches that have been suggested (Ammenwerth et al., 2004), and it is significant to 

choose the appropriate framework that not only fits the stage of the evaluation and the stage of the 

intervention but also the research questions and the aims of the research (Proctor et al., 2011). 
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4.5.2 Evaluation design 
Evaluators choose their methods based on their research questions and not based on a 

methodological and philosophical debate (Tashakkori & Teddlie, 2016, p. 501). Evaluation design is 

the overall strategy of the evaluation, and not only depends upon the research questions, but also 

the purpose of the programme and the novelty of the intervention (Robson, 2000, p. 45). “Design 

deals primarily with aims, uses, purposes, intentions and plans within the practical constraints of 

location, time, money and availability of staff. It is also very much about style, the researcher’s own 

preferences and ideas and the choices of those who pay for the work and have to live with the final 

result” (Hakim, 2000, p. 1). 

There is a wide range of approaches to evaluation. A group of approaches that are well documented 

and have been used before in HIS field or seem relevant to this study is presented in Table 4-2.



68 | P a g e  
 

 

Table 4-2 Types of Evaluation - Based on: (“Better Evaluation,” 2012; Robson, 2017; Friedman & Wyatt, 2006) 

Type Typical 
question 

Characteristic  Purpose Study Design Analysis Potential problem Study example 

Needs 
assessment 
evaluation 

What is 
needed? 

Usually used in a 
new or proposed 
program.  

assess the need for 
a programme or 
whether the 
programme needs 
to be developed 

Multiple data-
collection 
techniques are 
typically used 

any mixed 
methods 
typology 

Stakeholders may get 
distressed due to poor 
response or not 
expected results 

(Miller et al., 2015) 

Outcome 
evaluation 

What has 
changed? 
What are 
the 
outcomes? 

Includes 
product, 
effectiveness 
and impact 
evaluations.  

Assess the results 
of a program. 

Single-group, 
longitudinal or 
experimental (i.e. 
RCT) designs can 
be used.  

Typically 
quantitative 

Mat be restricted to 
results predicted in 
advance or generally 

(Mccann et al., 
2015) 

Process 
evaluation 

What 
happens 
when a 
programme 
is in 
operation? 

Includes 
formative 
evaluation. 

Investigates what 
is happening 
during the running 
of a program, 
either for interest 
or to help 
understand the 
outcomes. 

Qualitative Typically 
qualitative 

In many such 
evaluations, the 
evaluator is an insider 
and this may 
compromise the 
objectivity of the 
evaluator and there is 
the potential of 
reactivity. 

(Escoffery et al., 
2016) 

Realist 
evaluation 
(theory 
based 
evaluation) 

What works 
in which 
circumstanc
es and for 
whom? 

Development 
and testing of a 
theory to help 
explain why a 
program is 
effective or not 

Test and refine the 
programme theory 
and to determine 
whether and how 
the programme 
worked in a 
particular setting. 

method-neutral context-
mechanism-
outcome 
(CMO) 
statements 

It can be more 
expensive than a 
simple pre-post 
evaluation design. 

(Byng et al., 2005) 
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Based on this study’s research questions, the process and the outcomes of the evaluation are 

important, since we aim to identify whether the programme works and how it works. Therefore, 

some types of evaluations are immediately excluded, such as formative (how to develop a 

programme), summative (what the programme has achieved), economic (how benefits and costs 

measure), process evaluation and need assessment evaluation (Robson, 2017, pp. 46–83). This study 

accepts the notion that not all people are the same, react the same and reflect the same, the study 

also focuses on under what circumstances the programme works, and the context (theory) of the 

programme. Therefore, evaluation designs that are not theory-based or do not account for the 

context, such as outcome evaluations are not applicable for this study. Based on a pragmatic 

perspective the realist evaluation framework sufficiently addresses the research questions of this 

study, it is previously used in the field and is generally recognised as an appropriate form of theory-

driven evaluation (Marchal et al., 2015).  

4.5.2.1 Theory-based evaluation 

A theory can be applied explicitly or tacitly, in multiple scenarios and its basis could be empirical or 

philosophical (Scott et al., 2011). Theory-based evaluation (TBE) is concerned with what works and 

why but also with the how a programme works (Carter, 2012; Robson, 2017; Treasury Board of 

Canada Secretariat, 2012). TBE is commonly used in evaluation of complex programmes (Carter, 

2012; Rogers, 2014; Vogel, 2012).  

Theory-based evaluation differentiates itself from other evaluation approaches because it focuses 

on how the context impacts the programme results, based on mechanisms and not comparison 

(Treasury Board of Canada Secretariat, 2012). Context may help determine the impact of 

programmes; thus context needs to be part of the evaluation design (Blamey & Mackenzie, 2007; 

Treasury Board of Canada Secretariat, 2012). Understanding an intervention’s contribution is the 

goal of TBE. If the mechanisms can be validated by empirical evidence, then there is ground for a 

causal relationship between mechanisms, outcomes and contextual factors that affect the outcomes 

(Treasury Board of Canada Secretariat, 2012).   

Although there is no formal classification of TBE, two prevalent theory-based evaluations in recent 

years in UK are Realistic Evaluation and Theory of Change (Blamey & Mackenzie, 2007; Robson, 

2017, pp. 84–88; Treasury Board of Canada Secretariat, 2012).  

4.5.2.1.1 Theory of change 

A theory of change (ToC) was developed by Weiss (1995) within the tradition of theory-driven 

evaluation. ToC explains how an intervention is expected to produce its results and is about the link 

or the chain of results, of what we do and what we hope to achieve (Rogers, 2014). The ToC 

development often starts with the long-term outcome and then records the required process of 

change and the short and medium-term outcomes that are expected to occur because of the 

intervention (Breuer et al., 2016). ToC is useful when the aim is learning from the evaluation of one 

site and then apply the results to another site (Rogers, 2014).  

The theory of change evaluation typically involves the following steps (Blamey & Mackenzie, 2007): 

1. Agree the aim of the programme with the stakeholders; 

2. Consider necessary and required outcomes; 

3. The stakeholders articulate the outputs and outcomes that helps achieve the aims; 

4. Consider the most appropriate intervention to bring about the required outcomes; 

5. The stakeholders consider the resources that can be brought towards the interventions. 
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Figure 4-5 Schematic theory of change model. Note From: (Ghate, 2018) 

4.5.2.1.2 Realist evaluation  

Realist evaluation aims to answer the question “what works for whom, in what circumstances, what 

respects and how?” (Pawson, 2006, p. 26; Reddy, 2016). The difference between realist and other 

kinds of programme theory-based evaluation approaches is that a realist programme theory 

specifies what mechanisms will generate the outcomes and what features of the context will be 

affected by the operation or not of these mechanisms (Westhorp, 2014). Realist evaluation has three 

principal characteristics (Pawson & Manzano-Santaella, 2012; Scott, 2016; Westhorp, 2014):  

 Emphasis on theory: the purpose is not only to refine a programme theory but to determine 

the programme outcomes in a particular setting; 

 Multi-method, pluralistic approach; 

 A focus on the context-mechanism-outcome (CMO) configuration. 

A realist evaluation is preferred in cases of assessment of how interventions work in complex 

scenarios such as HIS, since it provides the mechanisms and the context of this mechanism needs to 

work; thus it is considered especially useful to policymakers (Marchal et al., 2015). 

The realist evaluation is consistent with the mixed methods approach, as realist evaluation is 

influenced by realism but it is considered method-neutral (Ebenso et al., 2017; Pawson & Tilley, 

1997, p. 59; Robson & McCartan, 2016, p. 199), which means that researchers are allowed to use 

combinations of methods from different disciplines for the evaluation, which is consistent with the 

main principles of pragmatism namely pluralistic and real-world oriented (Creswell, 2014, p. 6). Even 

though there has been a lot of debate concerning the ‘realist RCT’ and it has often been rejected 

(Bonell et al., 2012; Marchal et al., 2013), mixed methods do not exclude study designs on 

philosophical grounds (Scott, 2016); thus the pragmatic researcher may employ any method utilizing 

the realist evaluation framework.  

A realist evaluation design involves the following steps (Pawson & Tilley, 1997, p. 95; Reddy, 2016):  

1. Development of initial programme theory; 
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2. Collection of data to test this theory; 

3. Analysis of data; 

4. Synthesis of data to identify CMO configuration patterns;  

5. Review and refine the programme theory. 

The UK Medical Research Council guidance (Moore et al., 2015) recognises the need for evaluating 

complex interventions and cites realist evaluation as an important theory-based approach. There is 

no doubt that a PHR is a “complex” intervention: it comprises “multiple interacting components” 

and faces numerous barriers to adoption. This study’s realist evaluation begins by seeking an 

explanation for why the outcome of interest occurs for some people and not for others. Therefore, 

the evaluation will begin with the construction of a programme theory (Table 4-3) of the context, 

mechanisms (see also section 10.3) and medication adherence related outcomes, since the purpose 

of a realist evaluation is to assess and refine the programme theory to determine what appears to 

work for whom in what circumstances. This programme theory will be iteratively revised during the 

study complying with the realist evaluation principles, to assess and refine the programme theory.  

Table 4-3 Initial programme theory 

Programme theory 

The use of PHR can improve medication adherence in adults with chronic conditions. 

Context - C 

What conditions do we need for an 
intervention to trigger mechanisms to 
produce particular outcome patterns? 

 Adults with chronic conditions  

 Personality traits 

 Patient specific factors 

 Disease specific factors 

Mechanism - M 

What leads an intervention to have a 
particular outcome in a specific context? 

 Behaviour change triggered by: 
o PHR design features 
o PHR use 
o Patient specific factors 
o Disease specific factors 

Outcome - O 

What effects do the causal mechanisms have 
when triggered in a specific context? 

 MAQ, WHOQOL-BREF  

 PHR persistence 

 PHR choice 

 

A simple stakeholder analysis matrix (12.10 Appendix J – Stakeholder analysis matrix) was designed 

to understand the power (ability to change/stop project) and interest (amount of involvement) of 

the stakeholders for this study, based on the Rainbow Framework for evaluation standards 

(Miklossy, 2014) for reporting the decision making of evaluations. Adaptations have been made due 

to the nature of this ‘academic’ evaluation versus commercial evaluations. The overall reporting of 

this realist evaluation was inspired from the Rainbow Framework, which has been used extensively 

in recent evaluation literature, to inform different types of systems evaluation and to initiate a 

systemic approach to evaluation (Befani et al., 2015; Belcher et al., 2017; Cámara et al., n.d.; Guijt & 

Roche, 2014; Medicine, 2014). 
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5 Mixed methods study design 
This chapter presents 2 potential study designs, the reasoning for the chosen designs, followed by a 

description of how key elements, such as sample size and measurement instruments. The rationale 

behind participant inclusion and exclusion criteria is explained, before the discussion of potential 

methods of data collection and analysis and the importance of patient and public involvement (PPI) 

to this research. The chapter finishes with a description of the ethical aspects requiring 

consideration during the design of this study. 

The convergent mixed methods design (Bryman, 2012; Robson & McCartan, 2016; Teddlie & 

Tashakkori, 2009) was used. The purpose of this design is to gather complementary data for the 

topic and aims to mitigate the pitfalls of solely quantitative or qualitative approaches, by illustrating 

quantitative and qualitative results together and examining relationships between variables. The 

results can then be merged and compared to answer the study’s research questions (Creswell & 

Plano Clark, 2017; Robson & McCartan, 2016). In this study, the qualitative data have been identified 

as dominant (Creswell & Plano Clark, 2017), as the area is largely under-researched and complex. 

The quantitative data will supplement and indicate the extent with which findings from the 

qualitative work are present.  Finally, this study also used the realist evaluation framework (Pawson, 

2006) as its overarching theoretical approach to identify the optimal configurations of context, 

mechanism and outcomes in the use of PHRs for medicine optimisation. 

This design is considered the best fit for this study, since it matches the research questions, taking 

into account time constraints and also pragmatism is proposed as a philosophical stance when using 

this design (Creswell & Plano Clark, 2017, pp. 68–69), which also matches the author’s pragmatic 

philosophy. Figure 5-1 illustrates the schematic representation of this study’s convergent design. 

                                                           
2 A version of this chapter has been published in the BMJ Health and Care Informatics journal 

(Andrikopoulou et al., 2020). 
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Figure 5-1 Flowchart of the basic steps and procedures in implementing the study design, Adapted from (Creswell & Plano 
Clark, 2017, p. 70; Pawson & Tilley, 1997, p. 95; Vareilles et al., 2015) 

 

5.1 Sampling and recruitment  
Based on the study’s intention to directly relate the data sets, as well as to avoid influencing our 

ability to converge the results, this study used the same individuals to participate in both the 

quantitative and the qualitative strands of the study (Creswell & Plano Clark, 2017). The primary 

data of this study are qualitative; thus the sampling strategy was based on the qualitative 

component of the study, which merged with the quantitative data strand. A purposive convenience 

sample (Creswell & Plano Clark, 2017) of participants was recruited from volunteers through a 

variety of methods. The ‘gold standard’ for a purposive sample is to achieve saturation, which is 

impossible to predict. Therefore, based on the research questions of this study and the type of 

sampling scheme selected, a typical recommendation is medium sample size, roughly 30–40 

participants.  

A purposive sample (Creswell & Plano Clark, 2017; Teddlie & Yu, 2007) of participants was recruited 

from volunteers through a variety of methods. As this study was recruiting adults, with specific long 

term conditions and aiming for the maximum variation on demographic spread this constitute the 

sampling as purposive (Collins, 2010; Hardon et al., 2004). 
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5.2 Participants  
The “gold standard” for a purposive sample is to achieve theoretical saturation, which is impossible 

to predict. However, based on the research questions of this study, the type of study design, the 

type of sampling scheme selected and to avoid limitations regarding the conclusions of the mixed 

methods design, a typical recommendation is medium sample size, roughly 30 participants to 

achieve theoretical saturation (Collins, 2010; Collins et al., 2007; Creswell & Plano Clark, 2017). 

Theoretical saturation is the idea that a researcher keeps recruiting participants until there are no 

new relevant data emerging in a category (or a theme or a family of themes), the category is well 

constructed in terms of properties, dimensions and variation and the relationships among the 

categories are well established and validated (Bryman, 2012, p. 416).  

5.2.1 Recruitment 
The participant recruitment was extended and finished on August 2019. During June-August 2019 

the recruitment location included the Portsmouth Hospital Trust, based on the second major 

amendment. For more details of the recruitment strategy and numbers, see 12.7 Appendix G – 

Recruitment details. Overall the study includes 42 participants; 17 of them have diabetes, 12 have 

asthma and 13 have cardiovascular disease.  

Posters were displayed in general practitioner surgeries, Portsmouth Hospital Trust (Queen 

Alexandra Hospital) (PHT), pharmacies in Hampshire and University of Portsmouth and University of 

Surrey communal areas. Specialised nurses at the respiratory departments of the PHT were also 

present the study’s flyer to potential participants, during their routine appointments. Recruitment 

flyers were electronically distributed by social media and via groups and forums of chronically ill 

patients. A project web site was created that also made available the flyer and information sheets. 

Furthermore, more volunteers were recruited via the University of Portsmouth, School of Pharmacy 

and Biomedical Sciences patient and student circle, charities and other Universities and colleges in 

Hampshire. GP surgeries and pharmacies were targeted based on the approximate number of 

registered patients. NHIR Wessex also circulated the project’s invitation to participate to practises in 

the area. 

Initial contact with patients was made by the author, using whatever the participants have indicated 

as their preferred method (email, Skype or telephone). The author received training on how to 

receive informed consent. Pre-interview consent was confirmed when the participant agreed to 

schedule an interview and confirmed using an online consent form. The participant was able to 

withdraw at any point up to and including the conclusion of the data analysis. The interviewer 

confirmed consent as part of the interview guide (see section 12.8). This was audio recorded and 

transcribed. The author transcribed overall 27 interviews and the 15 remaining were transcribed by 

a commercial service. An internal fund was awarded by the University of Portsmouth to complete 

the transcriptions.   

A qualitative sample is not meant to be statistically representative of the study’s population but the 

interviewees possess the necessary characteristics to be included in the study (purposive sample). In 

any research study that includes sampling volunteer bias can emerge (definition and reference). To 

overcome volunteer bias this study included recruitment methods with the intention to increase 

volunteering rates, paying attention on the content of the advertisements to be non-threatening and 

highlighted the fact that the study is short, simple and theoretical (Salkind, 2010). 
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5.2.2 Inclusion criteria  
 Participant is willing and able to provide informed consent for participation in the study. 

 Male or female, aged 18 years or above.  

 Participant has a long- term condition and is treated outside hospital. 

 Participant is able to self-administer his/her medication. 

 Participant is frequently (at least once a week) using a PHR to manage in full or partially 

his/her medication.  

 Participant is able to communicate freely. 

5.2.3 Exclusion criteria  
 Participants who are pregnant or terminally ill or considered vulnerable adults and patients 

with cancer. 

 Adults with medically serious problems that are not classified as long- term conditions. 

 Patients require assistance with taking their medication. 

 Patients unable to communicate or unable to self- manage their medication. 

 Inpatients or patients living in care homes. Measures 

5.3 Data gathering and measures 
This study gathered qualitative and quantitative data from the same population during an 

online/telephone interview, and extra quantitative data via an online survey. The survey was hosted 

in a web-based version page that each interviewee filled only once, developed in the Bristol Online 

Survey (BOS) online software. 

As shown in Table 5-1, different data collection methods were used and pooled appropriately 

according with the research questions. 

Table 5-1 Data collection methods based on study research questions  

Data 
collection 
methods 

Research questions 

 What features of 
PHRs to improve 
medication 
adherence in 
adults with long-
term conditions 
are considered 
essential by users? 

How patient 
specific 
factors 
mediate the 
impact of 
PHRs. 

How 
disease 
specific 
factors 
mediate 
the impact 
of PHRs. 

What theoretical 
model can describe and 
explain the interaction 
between the PHR 
design features and the 
patient and disease- 
specific factors, to help 
determine what works 
for whom in what 
circumstances? 

Limit 
risk of 
bias 

Qualitative 
interviews 

X   X  

BFI-2-XS 
questionnaire 

 X  X X 

Demographics 
questionnaire 

 X  X  

MAQ 
questionnaire 

  X X X 



76 | P a g e  
 

WHOQOL-
BREF 
questionnaire 

  X X X 

 

5.3.1 Quantitative data  
Quantitative data were gathered, using the well-cited, validated and reliable questionnaires, aiming 

to gather simple socio-demographic information and to measure the following constructs: health 

related quality of life, medication adherence and personality traits (see sections 2.2, 2.3, 2.5). The 

survey design was also approved and verified by the PPI group, NHS ethics committees and piloted 

on the same group of people as the interview questions, to ensure that the survey’s questions are 

appropriate and the questions understandable. 

The gathered socio-demographic information was: Age group; Gender; Education; Domestic status; 

and Employment status. This study also derived the overall participant’s digital and health literacy 

from the interviews. There are a number of ways to measure digital and health literacy (ECORYS UK, 

2016; Flaherty & Flaherty, 2011), however, this study has chosen not to use further scales, based on 

the patient and public involvement (PPI) advice regarding potential participation fatigue (Galesic & 

Bosnjak, 2009). We inferred the degree of health and digital literacy as high, medium or low, based 

on generic categorisations in the literature (ECORYS UK, 2016; Health Education England, 2018). 

Health literacy will be inferred from the questions 1, 4 and 5, and digital literacy from the questions 

one and five of the interview (see section 12.8), as well as the employment and education status of 

the participant (Flaherty & Flaherty, 2011; Health Education England, 2018). The standardised forms 

this study developed and used to infer the health and digital literacy are provided in the Appendix S 

– Literacy Calculation. 

5.3.1.1 Medication adherence and health related quality of life scale selection 

WHO categorises medication adherence measures as objective and subjective (De Geest & Sabaté, 

2003). Objective measures, such as pill counts, electronic monitoring, secondary database analysis 

and pharmacy refill records, are considered more accurate than subjective measures (Lam & Fresco, 

2015; Nunes et al., 2009). Subjective measures, such as self-report assessments, are easy to 

administer, are low-cost, are non-invasive and have been criticised to illustrate over-reported 

adherence (Lam & Fresco, 2015; Stirratt et al., 2015). Literature has shown that although a 

combination of subjective and objective methods produce the most accurate results so far, even the 

combination of two subjective or two objective methods enhances the reliability of the findings (Lam 

& Fresco, 2015; Liu et al., 2001).  

A suitable medication adherence measure should be “low cost and user friendly, easy to carry out, 

highly reliable, flexible, and practical” (Lam & Fresco, 2015). In the absence of a gold standard to 

measure both medication adherence (De Geest & Sabaté, 2003) and quality of life, the use of 

predefined, validated and reliable scales was preferred, due to time and cost efficiency. There is an 

assortment of scales that measure medication adherence, focusing and being tested in a number of 

different conditions as well as having different validity scores and reliability percentages (Lam & 

Fresco, 2015; Stirratt et al., 2015).  

The literature suggests that one of the most commonly used scales to measure medication 

adherence is the Eight-Item Morisky Medication Adherence Scale (MMAS-8), which was developed 

based on the 4-item Morisky Medication Adherence Scale (MMAS-4) (Lam & Fresco, 2015). Another 

popular scale is the Medication adherence questionnaire (MAQ), which is licence-free. The MMAS-8, 

MMAS-4 and MAQ have been well rated with high validity and reliability in patients with chronic 
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diseases and are easy to score, very adaptable for different groups of medication, able to identify 

barriers to non-adherence but not self-efficacy and they also rate the degree of adherence instead 

of outlining an absolute limit for adherence (Culig & Leppée, 2014; Lam & Fresco, 2015).  

The Medication Adherence Questionnaire (MAQ) scale was used to measure medication adherence, 

which is a free-to-use four-item scale and has sensitivity (81%), specificity (44%) and Cronbach’s 

alpha reliability of 0.61 (Morisky et al., 2008). The MAQ scale was preferred over the more reliable 

and widely used 8-item Morisky Medication Adherence Scale (MMAS- 8) (Lam & Fresco, 2015; Wong 

et al., 2014) or the 13-item Self-Efficacy for Appropriate Medication Use Scale (SEAMS) (Risser et al., 

2007). The SEAMs is a 13-item scale that scored 0.89 for Cronbach’s alpha reliability when evaluated 

among 436 patients with heart disease and scored 0.82 for Cronbach’s alpha reliability when 

evaluated among 500 women with osteoporosis (Culig & Leppée, 2014; Risser et al., 2007). Both 

instruments were regarded as too long by our PPI group, additionally MMAS-8 is a licence product 

and this study is not resourced for this expenditure.  

Other scales that were considered include The Hill-Bone Compliance Scale, which focuses on 

hypertension (Culig & Leppée, 2014) and the Medication Adherence Report Scale (MARS) (Nguyen et 

al., 2014). The MARS is a 10 questions scale that evaluated mental health patient’s medication 

adherence during the past week (Nguyen et al., 2014). Both these scales were deemed inefficient, 

due to the lack of validation in non-specific chronic conditions and and in heart disease, asthma or 

diabetes more specifically (Stirratt et al., 2015).  

There are disease specific or generic PROMs that measure quality of life. For example, NHS is 

predominantly use the generic EuroQol EQ-5D PROM as a measure for quality of life (Smith & 

Weldring, 2013). Other well-cited measures include the Short Form-36 (SF-36) health status scales 

and the WHOQOL-100 and WHOQOL-BREF from WHO (Skevington & Mccrate, 2012). Evaluating for 

use these PROMs, the WHOQOL-100 was too lengthy for practical use. Both EQ-5D and the 

QHOQOL-BREF seem appropriate to use. The five level version of the EQ-5D scale (EQ-5D-5L) is the 

most widely used in UK and NHS England (Devlin & Appleby, 2010). The EQ-5D-5L scale is a five-

dimension questionnaire that assesses function in 5 social domains, namely mobility, self-care, usual 

activities, pain-discomfort and anxiety-depression, followed by a visual analogue scale (VAS), where 

a self-assessment of the participant’s health is given. The EQ-5D-5L is a self-completed scale, can be 

filled online and measures the health related quality of life explicitly, but it is also expensive (Gusi et 

al., 2010). The SF-36 is a free to use, well validated and reliable scale that measures Quality of life 

across 8 domains (36-Item Short Form Survey Instrument (SF-36) | RAND, 2016; Kalantar-Zadeh & 

Unruh, 2005). This 36 item scale was validated for renal patients and score higher validity and 

reliability than the EQ-5D-5L scale (Yang et al., 2015). Finally, the WHOQOL-BREF is a scale 

developed by WHO including 26 questions that assess the quality of life (The WHOQOL Group, 

1996). The WHOQOL-BREF is a free licence-based, valuable scale for measuring quality of life in 

multiple chronic conditions, scoring 0.92 internal consistency reliability and has similar validity with 

the SF-36 scale (Skevington & Mccrate, 2012).  

The WHO Quality of Life- BREF (WHOQOL- BREF) (Skevington & Mccrate, 2012) scale was selected to 

measure HRQoL and it was preferred over other well-cited measures of HRQoL, purely for brevity 

following the PPI advice.  

5.3.1.2 Personality traits scale selection 

There are a number of questionnaires and tools that aim to access the FFM personality traits (see 

section 2.5). The NEO Personality Inventory-Revised (NEO PI-R) and the NEO Five Factor Inventory 

(NEO FFI-3) are well known and validated commercial 60-item questionnaires (Ashton & Ashton, 
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2013; Costa & McCrae, 2008), due to cost constrains was deemed inefficient for this study to use 

them. Other widely cited FFM questionnaires include the Big Five Inventory (BFI), the International 

Personality Item Pool (IPIP) and the Ten Item Personality Inventory (TIPI); IPIP considered too long to 

realistically use and the TIPI was too short to be accurate enough (Adeniran et al., 2015). The BFI, a 

44-item questionnaire that measures the FFM dimensions of personality and also divides each 

dimension into personality facets will be used in this study (Srivastava, 2018). The Cronbach’s alpha 

value is 0.83 and the convergent validity correlations were 0.81 (Benet-Martínez & John, 1998). 

The shortest available form of the Big Five Inventory (BFI) questionnaire was used to measure 

personality traits, namely the Big Five Inventory-2 Extra- Short Form (BFI-2- XS). Although the BFI-2- 

XS has a lower psychometric scope (Soto & John, 2017) than the complete BFI questionnaire (Benet-

Martínez & John, 1998), it appears to be adequate for this study based on PPI advice. 

5.3.2 Qualitative data  
The patient interview guide (section 12.8) followed the structure of the NHS IRAS guidelines. 

Questions that infer the medication adherence and quality of life were included in the interview, to 

strengthen this study’s methodological and analytical approach (Creswell & Plano Clark, 2017). 

5.3.2.1 Interview testing & piloting 

Before the interview guide (section 12.8) was finalised, there was some interview piloting involved, 

to make sure the questions were appropriate and the answers that these questions trigger relevant. 

The interview testing took place in Xanthi and Thessaloniki Greece, during an Erasmus+, 2.5 months 

visit in summer 2018. Six adults agreed to pilot test the interview. Three people had at least one 

long-term condition and use some form of a PHR to help them manage it, two people were 

pharmacists without any relevant health issue and one was MD Psychiatrist that also has a long-term 

condition and uses a PHR. The interviews were tested informally and the participants allowed me to 

write notes whilst they were talking.  

The most important things that were highlighted by people that use PHRs and this study considered 

and implemented were:  

 Overall no direct problems with the questions; 

 Overall positive reactions; 

 Amend question 6 a bit, either by asking the list features one by one or provide them written 

to people, since they will forget them they are quite a lot; 

 A participant was using a PHR for a few years predominantly for the vibration alarm feature. 

This person believes that the technology will not make someone take their medication if 

they do not want to do so; 

 Participants felt embarrassed to answer verbally the 4 questions of MAQ scale and they 

suggested that if it was online it would be easier. 

During the interview testing, the author asked the two pharmacists and the MD what their opinions 

were regarding investigating the mood of my participants during the interview. This was a 

suggestion from the first PPI group, which seemed interested to investigate further. Overall, they 

suggested that since people with mental conditions are excluded from this study, there is no need to 

investigate participant’s mood and/or depression levels. 

MD: “People with clinical depression will be excluded and people with low mood they tend to 

say what they believe, their truth, but they often do not do what they said. You are not 

interested in judging their actions; thus it should not affect you.” 
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Pharmacist: “I wouldn’t bother with depression. You exclude mental conditions; thus if a 

person is clinically depressed is automatically excluded. Regarding the mental state of the 

day, well since the person does not take medication for that it shouldn’t matter from a 

pharmaceutical perspective.” 

 

5.4 Data analysis 
Mixed methods data analysis involves analysing the quantitative and the qualitative data separately 

and then combine the two databases (Creswell & Plano Clark, 2017, p. 209). The integration of these 

databases was based on the convergent MM design (section 5), in which the two databases are 

merged after the initial and separate analyses of quantitative and the qualitative databases (Creswell 

& Plano Clark, 2017, p. 221). 

5.4.1 Qualitative data analysis 
The qualitative data analysis was performed in NVivo 11, using the interview transcripts and based 

on the interpretative philosophy and the decision of qualitative approach to be undertaken is 

predominantly guided by the following issues: (1) the research questions to be addressed; (2) the 

nature of the qualitative data (data driven approach); and (3) the time constrains of working alone 

into analysing the data. 

There is a plethora of qualitative methods for data analysis. Based on this study’s research questions 

(section 1.2) and the interview questions (see section 12.8), this study’s concern is clearly 

experiential/observational (section 4.4). The interview dataset was large and diverse, due to the 

nature of the semi-structure interviews. A systematic analytical approach was needed that is not 

bound to a specific epistemology, since it would not be feasible for the pragmatic approach of this 

research.  

Considering the above, this study used the Framework method, which is commonly used for the 

thematic analysis of semi-structured interviews (Braun & Clarke, 2006; Gale et al., 2013), and 

enabled themes to be developed inductively (from the interviews) and deductively from the 

literature review (section 3). The Framework method is systematic, thorough, data driven but also 

flexible and enables visual representation of the data (Gale et al., 2013; Ritchie & Spencer, 2002).  

There are step-by-step guides to the application of the Framework Method. This study intends to 

follow the guidelines of Gale et al., (2013). The 7 step procedure of using the Framework method is 

summarised below (Gale et al., 2013; Parkinson et al., 2016): 

1. Transcription: 

The good quality audio and the verbatim transcription were imported to NVivo 11. 

2. Familiarisation with the interview: 

The interview recording was listened whilst reading the transcript (more than once) and 

preliminary codes were developed.  

3. Coding: 

Coding was performed in NVivo 11, where codes were identified through a back and forth 

abductive procedure, to reach best explanation.  

4. Developing a working analytical framework: 

After coding at least the 25% of the transcripts, a framework was developed in an iterative 

manner, to apply to the rest of the transcripts. The framework included codes that are 

grouped together and clearly defined. 
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5. Applying the analytical framework 

The working analytical framework will be applied to the rest of the transcripts using the 

existing categories and codes. The coding and the working analytical framework for every 

cohort was checked by Dr Philip Scott. 

6. Charting data into the framework matrix 

Once coding has finished, the data were summarised in a matrix, which comprised of one 

row per participant and one column per code. NVivo 11 was used to simplify the process.  

7. Interpreting the data 

The final interpretation of the data will occur in conjunction with the quantitative strand in 

integration stage.  

 

5.4.2 Quantitative data analysis 
The quantitative data analysis was performed in Microsoft Excel 2016 and SPSS and was based on 

descriptive statistics, tables and visual displays of the data, such as diagrams and figures. All the 

quantitative data was exported from BOS software and imported into a MS Excel spreadsheet to 

create the data set. Based on the quantitative data gathered, the demographic variables were then 

coded using double-transfer coding (Robson & McCartan, 2016, pp. 411–412), and there were no 

missing data. The rest of the quantitative data are part of well-validated scales (see section 5.3.1), 

which have their own analysis systems. The results of these scales were entered in the final 

quantitative data set, under headings such as medication adherence score, quality of life score and 

personality trait.  

Additionally, the data were further explored and a data-driven plan regarding further statistical 

tests, was created. Based on the very small quant sample size a Spearman’s rho test was conducted 

as part of the overall analysis (see section 9) (Creswell & Plano Clark, 2017, p. 214; Dickson et al., 

2011; Robson & McCartan, 2016, p. 443; Arnault & O’Halloran, 2016; Teddlie & Tashakkori, 2009, p. 

259).  

5.4.3 Integration of datasets 
Based on the convergent MM design, after obtaining the separate results from the analysis of the 

qualitative and quantitative data an integrated analysis follows. The integration can be performed in 

various ways, for example explaining quantitative results using a qualitative method, building a 

quantitative segment (e.g. scale) from qualitative results, merging quantitative and qualitative 

results, or embedding one approach within another (Fetters et al., 2013; Guetterman et al., 2015). 

The data integration is typically presented either in the discussion section by writing a narrative or 

by using join displays, which present both qualitative and quantitative results simultaneously 

(Creswell & Plano Clark, 2017; Guetterman et al., 2015).  

Having arranged the quantitative and the qualitative data in a format based on thematic relevance 

to allow merging, further integration will be needed. This study used two integration approaches, 

guided by the data.  

Firstly joint displays will be used in a similar fashion with Dickson, Lee, & Riegel, (2011), so as a 

better understanding of the complexity of the phenomenon we investigate is gained. In case the 

collected data are allowing for such integration, the joint display will contain a column for each 

theme (PHR design feature) in conjunction with the quantitative variables (e.g. personality trait) and 

as rows will be the participants. This way may allow us to understand better the influences of patient 

and disease specific factors on the impact of PHRs.  
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Secondly, a narrative was constructed that describes the quantitative and qualitative results 

thematically based on the joint displays and the CMO configuration to identify the essential design 

features of PHRs to improve medication adherence in adults with long term conditions. The data 

allowed for the construction of two such narratives (sections 7.2.1 and 8.2.1), using the weaving 

narrative integration method (Fetters et al., 2013). An expansion of understanding of the 

phenomenon was expected and using the narratives we were able to construct a theoretical model 

that describes the interaction between the PHR design features and the patients, to help determine 

what works for whom in what circumstances.  

 

5.5 Concept validation  
There are multiple terms regarding validity in the literature (Creswell & Plano Clark, 2017, p. 251; 

Onwuegbuzie & Johnson, 2006; Tashakkori & Teddlie, 2003, p. 12), nonetheless, validity generally 

aims to check the quality of the data and the results and the accuracy and truth of the author’s 

interpretation of the results (Creswell & Plano Clark, 2017, p. 216).  

There are different standards assessing the credibility of qualitative, quantitative and mixed 

methods studies. In quantitative research the author deals with validity and reliability. Carmines and 

Zeller define validity as the degree that an instrument measures what it claims to measure and 

reliability as “the extent to which an experiment, test, or any measuring procedure yields the same 

results on repeated trials” (Carmines & Zeller, 1979; Scott et al., 2019). 

Some sub-types of validity such as measurement validity and generalizability are not relevant in 

purely qualitative research, therefore other typologies that evaluate the validity and reliability of 

qualitative studies have been developed for qualitative studies (Bryman, 2012, pp. 389–397). 

Qualitative validation focuses on assessing how well the participant’s inferences are captured and 

interpreted (Ritchie et al., 2003, p. 358). To enhance the validity of qualitative studies one should 

use accurate, credible, transferable, dependable and confirmable methods (Bryman, 2012, pp. 377–

380; Creswell & Plano Clark, 2017, pp. 217–218; Friedman & Wyatt, 2006, pp. 262–263; Ritchie et al., 

2003, pp. 355–359; Robson & McCartan, 2016, pp. 169–173; Smith, 1996). The credibility of 

qualitative and some mixed methods studies can be measured using strategies such as triangulation, 

member checking, data saturation and audit trail (Friedman & Wyatt, 2006).  

Most approaches for mixed methods quality assessment approach, focus on validating the 

qualitative and quantitative data strands separately and then measure the research validity at the 

end of the data synthesis (Colin Robson & McCartan, 2016).  

This study is an evaluation, using a mixed methods convergent design and the qualitative data are 

dominant. A “threats minimization” approach is followed by this study (Creswell & Plano Clark, 2017, 

p. 303; O’Cathain, 2010), since it is more pragmatic to try predict and mitigate validity threats in 

advance. Research validity is not measured at the end, but it is incorporated throughout the 

research study lifecycle. Inspired by the work of Creswell & Plano Clark, (2017, p. 304) on creating a 

diagram that shows validity threats in an exploratory sequential mixed methods design, Figure 5-2 

illustrates some of the potential validity threats in this convergent mixed methods design research. 

The intent is to indicate the places where validity threats may exist and a potential solution.  

 



82 | P a g e  
 

 

Figure 5-2 Validity threats in convergent mixed methods design  

In order to collect as valid quantitative data as possible, this study used well-cited, validated and 

reliable questionnaires, as described in section 5.3.1. The demographic data were reported following 

the Recommendations for the 2020 Censuses of Population and Housing (United Nations Economic 

Commission for Europe, 2015). Health and digital literacy variables were measured using 

standardised forms based on the gathered data per participant to avoid participation fatigue, 

creating a lengthier survey than absolutely necessary, after PPI advice, as described in section 5.3.1. 

Health literacy is "the degree to which individuals have the capacity to obtain, process, and 

understand basic health information and  services  needed  to  make  appropriate  health  decisions" 

(Ratzan & Parker, 2000). Health Education England (HEE) defines digital literacy as “the capabilities 

that fit someone for living, learning, working, participating and thriving in a digital society” (Health 

Education England, 2018). 

This research study complies with the Good Reporting of A Mixed Methods Study (GRAMMS) 

(O’Cathain et al., 2008). The instructions of GRAMMS are (O’Cathain et al., 2008):  

1. Describe the justification for using a mixed methods approach to the research question 

2. Describe the design in terms of the purpose, priority and sequence of methods 

3. Describe each method in terms of sampling, data collection and analysis 

4. Describe where integration has occurred, how it has occurred and who has participated in it 

5. Describe any limitation of one method associated with the present of the other method 

6. Describe any insights gained from mixing or integrating methods 
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This study uses the strategies of triangulation, reporting disconfirming evidence and peer 

examination of the data or in other words face verification. This selection is based on the identified 

potential threats (Figure 5-2), the threats minimization approach and the convergent mixed methods 

design this study has chosen and the fact that qualitative data are the dominant data. Clearly 

throughout these techniques further bias issues (for example negativity bias) were tried to be 

mitigated and are explicitly discussed. The next sections discuss how these strategies were applied in 

this study.  

5.5.1 Triangulation  
Triangulation is defined as a method that seeks convergence and corroboration by comparing 

findings from qualitative data with the quantitative results (Creswell & Plano Clark, 2017, p. 290). It 

implies triangulation of methods, sources, data and investigators to establish credibility, and to 

ensure the transferability of the findings (Creswell & Poth, 2018, p. 256; Robson & McCartan, 2016, 

p. 171). As per Robson’s explicit suggestions (Robson & McCartan, 2016, p. 171), this study used 

more than one method of data collection, survey and interview; combined qualitative and 

quantitative approaches; and used two behavioural change theories (section 2.6) in combination 

with an extensive analysis of the qualitative data based on the Framework method and 

implementation of joint displays.  

The realist evaluation framework has enabled us to describe in detail the context or in other words 

to create a “thick” description of the participants of this study, of this study, which improves the 

transferability of our findings (Bryman, 2016, p. 378). 

We created parallel questions that address the same concepts in both qualitative and quantitative 

strands, in order to avoid validity threats and to enable better integration (Collins et al., 2007; 

Creswell & Plano Clark, 2017). For example, we addressed the concept of medication adherence and 

health related quality of life in both interviews and survey. 

We collected independent qualitative and quantitative data from two sources, interviews and 

survey. This will avoid validity threats and enabled us to merge the two databases and produce valid 

conclusions about what works from whom in what circumstances (Creswell & Plano Clark, 2017). The 

order of which the set of data were collected from the participants that take part in both strands, 

were assigned randomly and counterbalanced, so as some participants will fill the survey and then 

have the interview or vice versa, as is described in detail below. Arguably, this will reduce any effects 

of interaction between the two forms (Creswell & Plano Clark, 2017). 

Some specific data collection threats are potential serial position, primacy or recency effects. These 

describe how our memory is affected by the timing of the information, for example what we hear 

first, second or third in a list. Sometimes we will remember the initial items in the list – primacy 

effect and sometimes the latter items in the list –recency effect. When these effects are combined 

apart from the obvious daily memory issue, it could also impact how we reflect on the past, for 

example when answering questions in a research study  (McLeod, 2008).To reduce a potential serial 

position, primacy or recency effects (McLeod, 2008), and researcher bias (Anderson, 2010) two sets 

of randomly sequenced participants were created in the beginning of this study (see 12.9 Appendix I 

– Two sets). 

Participants in the first set filled the questionnaire prior to the interview, whereas the participants in 

the second set filled it in after the interview. No difference was identified between the two sets of 

participants during the analysis stage. The sets were generated using an online free group 

randomiser. At the time of the randomisation we did not know the exact number of participants, 
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and provided that this study expected to recruit roughly 30 participants, we run the randomiser for a 

wishful total of 50 participants. It was this study’s intention to enable the participants to use their 

own language to describe their concepts instead of previously recalled concepts or terminology, due 

the completion of the survey or due to the interaction with the interview, prior to the completion of 

the survey. This technique also enabled us to balance potential negativity bias from participants 

recalling negative incidents during the interview or survey (Moore, 2020).     

5.5.2 Reporting disconfirming evidence 
Disconfirming evidence is contrary information to the one provided by the established evidence. In 

real life the themes are expected to be divergent and include more than just one set of information 

(Creswell & Plano Clark, 2017, p. 217). This study reported variations on the themes and the families 

of themes per study, participants’ aspirations and identified barriers. Although the interview 

questions were not framed to identify such themes, the reporting of those improve the accuracy of 

this study’s results as well as provide a more elaborate version of the results.  

Reporting disconfirming evidence reduces researcher bias (Robson & McCartan, 2016, p. 172), since 

we analysed all the data obtained and not only the data that would favour our initial models, 

ensuring that pre-existing assumptions have limited effect on the final analysis.   

5.5.3 Face verification  
The final face verification, or in other words external validation technique this study has used, was 

respondent validation. This aimed to assess the validity of the information and conclusions of the 

qualitative strand individually and also of the conclusions of the mixed methods analysis and the 

final CMO configurations. It ensures that the researcher bias has minimal interference with the data 

and the insights and that the findings or the study are reasonable (Friedman & Wyatt, 2006, p. 275; 

Colin Robson & McCartan, 2016, p. 172). Face verification is an inspection mechanism of the study’s 

findings by the general public, by medical specialists and other peers to identify inconsistencies, and 

verify the data analysis and researcher’s assumptions (Anderson, 2010). 

Two different forms of face verification were used, namely meetings with specialised clinicians and 

presentations to PPI groups. 

5.5.3.1 Specialised clinicians’ meetings 

Three specialist nurses were contacted one of each of the three long-term conditions this study 

focused on. A diabetes consultant and a psychiatrist also took part. Overall, seven meetings took 

part, two with the heart disease and diabetes nurses and one with each of the other specialists. The 

specialists were recruited based on convenience and prior connections.  

The psychiatrist was contacted initially to verify the interview questions and provide any suggestions 

or insights. All the other meetings took place after the analysis stage was nearing completion, to 

help validate the authors’ conclusions, provide information and suggestions on dissemination and 

presentation.  

5.5.3.2 PPI 

Patients and member of the general population involved in healthcare-related research provide 

multiple benefits, such as increasing the research quality and relevance (Health Research Authority 

/INVOLVE, 2016; Ocloo & Matthews, 2016). The Health Research Authority define public 

involvement in research as “research that is done with or by the public. It means that patients or 

other people with relevant experience contribute to how research is designed, conducted and 

disseminated” (Health Research Authority, 2019b) 
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PPI was involved throughout this research, in order to minimize bias, increase transparency and 

enabled clarification and verification of the results of this study. The PPI participants were involved 

during the design, recruitment, analysis and dissemination stages of this research. 

5.5.3.2.1 PPI discussion groups 

On 22 June 2018, a Patient and Public Involvement (PPI) discussion group with 8 participants took 

place at the University of Portsmouth. This group's suggestions were considered by the research 

team and informed the design of this proposal, specifically: 

1. Using very short forms of survey instruments not the full versions 

2. Selecting the WHO quality of life survey over the SF36 (for brevity) 

3. Asking some of the survey questions in the interview to reduce time writing survey answers 

4. Guidance to focus on two specific long-term conditions. 

This PPI group included four people from the general public, one person with asthma, two people 

with diabetes and two health-related focussed researchers. This PPI group also approved the study's 

protocol and the NHS ethics application. 

A second PPI group meeting with 6 participants occurred on the 13 February 2020 to review the data 

analysis of the project. A sample of the data and the realist evaluation models or the people with 

diabetes and asthma cohorts were provided to participants to check for rationale, relevance and 

overall feedback. This group's suggestions were considered by the research team and altered the 

realist evaluation diagrams to improve readability (more on sections 6.2.1, 8.2.1). Some 

dissemination approaches were also discussed and considered.  

 

This PPI group included one person from the general public, two people with asthma and three 

people with diabetes and four of them were the same people as the first PPI discussion group. This 

PPI group also approved the study's protocol and the NHS ethics application. 

 

5.5.3.2.2 PPI survey 

The initial plan for this study’s PPI was to recruit 5-8 people that would be willing to participate in 2 

discussion groups until the research is complete. However, only two discussion groups took place, 

with the third being initially postponed and finally replaced by an online survey (12.15 Appendix O – 

PPI survey) accompanied by the generated flyers (Figure 6-12, Figure 7-10, Figure 8-8) and a 

YouTube video explaining key points of this study (Andrikopoulou, 2020). This change was due to the 

covid-19 pandemic, where a face to face discussion group was impossible to host and the PPI group 

members were reluctant to join a virtual one, due to time constraints and mental health reasons.  

The aim of the initially planned third discussion group and the final online survey was to get 

feedback from the public specifically on the primary research question of this study (section 1.2) and 

to propose future work suggestions. The survey was live from 4 December 2020 until 16 January 

2021, to adhere with the final time plan of this study.  

The survey was initially disseminated to the participants of the two discussion groups, who were 

clearly familiar with the research and to all 42 participants of this research, to further increase 

respondent validation. The survey was also conveniently disseminated in the dose adjustment for 

normal eating (DAFNE) diabetes forum, the professional record standards body (PRSB) patient’s 

network and three Facebook groups dedicated to diabetes to gather a higher number of responses.  



86 | P a g e  
 

There were overall 55 responses during the 43 days that the survey was live. One response was 

excluded from the analysis, due to the participant answering that they have not seen neither the 

flyers nor the YouTube video. The variables included in the analysis were either ordinal or textual 

(string). Missing values and values such as “I don't know” or “no answer” were excluded from 

analysis, which is common for categorical and ordinal variables descriptive statistical analysis.  

5.5.3.3 Other opportunities for face verification 

During the analysis of the results and the write-up stages of this study, there has been some other 

opportunities to present the CMO configurations and relevant data and gather extra face verification 

to further strengthen this study’s data analysis and identify inconsistencies. 

The study protocol, aims and literature review results were presented in a PPI meeting at Trafalgar 

medical group practice, enabling clarification and verification of the proposed study. 

The CMO configuration of the people with diabetes and asthma cohorts were presented during the 

Faculty of Technology Research and Innovation 2019 Conference, in University of Portsmouth. The 

majority of the data analysis of the people with diabetes cohort, including barriers and aspirations 

were presented in a poster at Portsmouth Hospitals NHS Trust and University of Portsmouth, 2019 

conference. The CMO configuration of the people with heart disease and asthma cohorts were 

presented in School of Computing Research Seminar in 2020.  

The presentations caused intuitive conversations about the data analysis and questions from the 

public assist in clarifying, verifying and rationalising the data analysis and evaluating disseminating 

options. 

 

5.6 Ethical considerations 
Every research project needs to be ethical, in order to avoid atrocities such as the ones carried out in 

the Nazi concentration camps during the World War 2 in the name of medical science. This is 

especially true in healthcare research, due to the potential effects on patient care and the 

healthcare providers. Health informatics as a disciplinary field also needs to abide with the ethical 

standards of the healthcare research, since it has the opportunity to also impact patients and 

healthcare providers.   

The Helsinki declaration set out important guidelines for medical research, for example research 

needs to follow scientific principles and be based on relevant literature (Review et al., 2013). This 

study is conducted in accordance with the principles of the Declaration of Helsinki. 

This study was initially internally reviewed by the School of Computing. The NHS in England requires 

all research projects involving NHS patients to be approved by a local research ethics committee 

(REC) and the relevant Trust R&D office (Health Research Authority, 2019c). The medical research 

council guidelines also require that all research projects adhere to good research practice principles, 

to increase public trust in the research development and results (MRC Ethics Series Good Research 

Practice: Principles and Guidelines, n.d.; UK Research integrity office, 2009). 

We anticipate there may be issues raised by patients about poor medication adherence. Clear 
instructions and training will be provided for participants about how to escalate such concerns to a 
responsible clinician, based on the study’s developed distress protocol (12.11 Appendix K – Patient 
distress protocol). Counselling support will be available for participants in case it becomes necessary, 
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although we regard this as an unlikely event given the scope of our study. In the unlikely event of 
extreme non-compliance threatening health or life, we will refer to a healthcare professional. 

5.6.1 Informed consent 
Initial contact with participant was made by the author, who was trained to receive informed 

consent, using whatever they have indicated as their preferred method (email, Skype or telephone). 

Pre-interview consent was confirmed when the participant agrees to schedule an interview and 

confirmed using an online consent form. 

5.6.2 Participant Confidentiality 
Only voluntarily-provided contact details and basic demographic data were used by the research 

team to recruit a sample of patients for interview and survey. The data are securely stored on the 

University of Portsmouth network where they are only accessible to the research team. This was 

made clear in the participant information sheet (12.12 Appendix L – Participant Information Sheet). 

5.6.3 Participant data privacy 
Direct access to data was granted to authorised representatives from the Sponsor or host institution 

for monitoring and/or audit of the study to ensure compliance with regulations. 

Notes, survey results and audio recordings were identified by the date and time of the interview. 

Data were transcribed by a professional service or the author then analysed on secure university 

computers by the research team. PPI representatives participated in the research but had no access 

to identifiable information.  

The European Commission adopted in 2016 a new stringent legal framework for protecting 

individuals’ personal data, the General Data Protection Regulation (GDPR) (The European Parliament 

and the council of the European Union, 2016). The Data Protection Act 2018 is the UK's 

implementation of the General Data Protection Regulation (GDPR), which makes sure that any 

personal data is used lawfully, explicitly, accurately and kept no longer than necessary (Data 

Protection Act c. 12, 2018). This study follows the GDPR rules for personal data (see next section for 

more details).  

5.6.4 NHS Ethical review 
The study’s protocol (Andrikopoulou et al., 2020), informed consent form (section 12.13), participant 

information sheet (section 12.12), interview guide (section 12.8) and proposed advertising material 

(section 12.14) were submitted to for NHS ethical review. The application for NHS ethical review was 

reviewed by three bodies: (1) Research Ethics Committee (REC), which is comprised of experienced 

researchers in various fields, (2) Health Research Authority (HRA) and (3) Research and Development 

(R&D) department of the sponsoring NHS Trust; and it included all the required research documents 

and instruments. 

The NHS ethics Integrated Research Application System (IRAS) form was submitted on 18 July 2018. 

The study was given REC favourable ethical opinion and final approval by the HRA and Health and 

Care Research Wales (HCRW) on 10 September 2018. The REC reference is: 18/NE/0253. The IRAS 

project ID is 240533. 

A substantial amendment was submitted on 08/01/2019. The amendment was about the choice of 

long-term conditions, a small change on the interview questions and change on the flyers. The 

amendment was approved.   
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A second substantial amendment was submitted on 23/04/2019. The amendment was about 

broadening the recruitment areas and including Portsmouth Hospitals NHS Trust (PHT). PHT also 

provided an R&D approval before the final amendment being approved.   
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6 Study one: Diabetes  
This chapter presents the results and discussion of the people with diabetes cohort. The 

methodology and the study design followed are explained in chapter 5. The aim of this study was to 

explore the research questions (described in section 1.2) using cohorts of people with different long-

term conditions. The biggest cohort identified was people with diabetes cohort. This cohort is 

composed from people with type one and type two diabetes.  

The recruitment of the people with diabetes cohort was the most successful, mostly due to the 

authors’ personal knowledge of forums, healthcare professionals and groups specialising in diabetes. 

During the first four months of the commencing of recruitment, 20 people with diabetes consented 

to participate and 17 of them were finally interviewed. Three people were excluded, since they did 

not use a PHR at the time of the interview nor had they ever used one before.  

Although the cohort comprised people of type one and two diabetes, theoretical saturation started 

to appear from the first stage of recruitment and interviews. As is detailed in study design (sections 

5.2 and 5.3) the recruitment strategy had three phases, the initial which there was no specification 

of a long-term condition and the second, in which recruitment was only relevant to people with 

diabetes, asthma and heart disease. During the third phase no more people with diabetes were 

recruited. By the time the second stage of recruitment had started, after the approval of the major 

amendment, which also involved a major amendment in the ethics form (section 5.6.4), there were 

12 people with diabetes already interviewed.  

The analysis of the interview transcripts commenced nearly immediately after every interview, using 

the Framework method (section 5.4.1) stages. During the time the first major amendment was 

prepared, a working analytical framework had been generated. Henceforth the appearance of some 

theoretical saturation at that stage. During the early stages of the second recruitment phase, five 

more people with diabetes were interviewed and theoretical saturation was clear at this stage.  

6.1 Results 
The overall demographical details of the cohort are in Table 6-1. The people with diabetes cohort 

has 17 participants. The majority of the participants have completed at least a bachelor’s degree in 

higher education (n=14) and most of them are between 35-54 years old (n =8) but there are 

representatives from all relevant age groups. The majority of the participants (n=10) have high 

health literacy and most of the participants (n=6) have medium IT literacy. Overall the people with 

diabetes cohort has a good spread of age groups and gender.  

Table 6-1 People with diabetes cohort demographics 

Constant Options Participants (n) Participants (%) 

Gender Male 7 41.2% 

 Female 10 58.8% 

Education Status Higher education 14 82.4% 

 Secondary education 3 17.6% 

IT literacy High 6 35.3 % 

 Medium 7 41.2 % 

 Low 4 23.5 % 

Health Literacy High 10 58.8 % 

 Medium 6 35.3 % 
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 Low 1 5.9 % 

Age  18-24 2 11.8 % 

 25-34 3 17.6 % 

 35-44 4 23.5 % 

 45-54 4 23.5 % 

 55-64 2 11.8 % 

 65+ 2 11.8 % 

Marital Status Living as married 13 76.5% 

 Single 4 23.5% 

 

6.1.1 Descriptive statistics 
The sample size of the people with diabetes cohort was as expected too small to have meaningful 

inferential statistical tests and we did not identify any meaningful correlation between the 

descriptive variables and specific outcomes (see also section 9). 

The BFI-2-XS scale is used to contextualise the personalities of the participants from the people with 

diabetes cohort. As described in detail in (Section 2.5), this study adopted a widely accepted 

personality theory known as the Five Factor Model (FFM) or Big Five (Goldberg, 1990; Srivastava, 

2019).  

The possible values of each domain of the BFI-2-XS are one to fifteen. Looking at the means and 

median (Table 6-2) we can infer that more than half of the participants have high (median >=10) 

extraversion, agreeableness, conscientiousness and open-mindedness traits, whereas more than half 

of the participants have very low negative emotionality. In order to check the distribution of the 

variables in Table 6-2, Table 6-3 and Table 6-4, SPSS was used to create graphical figures for all the 

variables. Initially an inspection of the histograms and the normal Q-Q plots identified that they have 

the approximate shape of a normal curve and the data are approximately normally distributed 

(Tolmie et al., 2011, pp. 22–24). Therefore, the standard deviation for approximately normal 

distribution has calculated in Table 6-2, Table 6-3 and Table 6-4.  

Standard Deviation provides an indication of how spread out the responses to a question are (Tolmie 

et al., 2011, pp. 12–13). The standard deviation (SD) is interpreted with the mean in this study 

(Figure 6-1), as this is one of the most used ways in the literature (Singh, 2007, p. 144; Tolmie et al., 

2011, p. 26). For example, in case of Open-Mindedness the mean of a dataset is 11 and its 

standard deviation is 2.2, therefore we can conclude that 68% of the values lie between 

mean (μ)-1SD (11-2.208=8.792) and μ+1SD (11+2.208=13.208); 95% of the values lie 

between μ -2SD (11-4.416=6.584) and μ +2SD (11+4.416=15.416); and 99% of the values 

lie between μ -3SD (11-6.624=4.376) and μ +3SD (11+6.624=17624). 
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Figure 6-1 Interpretation of Standard deviation. Note. From (Kiersz, 2014) 

Generally speaking, the lower is the value of standard deviation the more homogenous is the sample  

(Tolmie et al., 2011, pp. 12–13).  If we take a close look in Figure 6-1 regarding the Open-

Mindedness trait, then we can see that the population’s Open-Mindedness is between 4.4 and 

20.2, which is already outside of the value range (maximum-minimum). Taken at face value 

(Table 6-2) and using the above calculation for all the personality traits, the standard deviation in 

conjunction with the mean and the very low sample size indicate that the dispersion of the people 

with diabetes cohort personality traits is relatively close; this cohort is therefore relatively 

homogenous in terms of personality traits. There are a couple of outliers in extraversion (minimum) 

and negative emotionality traits (maximum), however knowing that standard deviation in prone to 

be affected by outliers and taking into account the very small sample size, the assumption of relative 

homogeny in the study one sample size stands (Singh, 2007, p. 144).  

Table 6-2 Descriptive statistics of BFI-2XS scale reported from people with diabetes cohort 

Domains Mean Minimum Maximum Standard 
Deviation 

Open-Mindedness (O) 11.00 8 15 2.208 

Conscientiousness (C ) 12.00 7 15 2.550 

Extraversion (E ) 10.53 6 15 2.625 

Agreeableness (A) 12.24 9 15 1.821 

Negative Emotionality (N) 6.65 3 14 2.978 

 

The Medication Adherence questionnaire (MAQ) measures the intentional and unintentional 

adherence of the patients to their medical regimen (Morisky et al., 1986). Looking solely at the 

mean, this cohort’s medication adherence is good; as good adherence is considered anything more 

than 75% (De Geest & Sabaté, 2003). However, this cohort appears to have a heterogeneity in terms 

of medication adherence based on the observations of SD and the mean (Table 6-3), which indicates 

that 95% of the values will lie between 0.65 and 1. This is clearly affected by the outlier of 0.5 (50%) 
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medication adherence, which is a single measurement (Table 6-6). This means that the sample is 

homogeneous with one outlier in the minimum value.  

Table 6-3 Descriptive statistics of MAQ reported from people with diabetes cohort 

Domains Mean Minimum Maximum Standard 
Deviation 

MAQ Score 0.91 0.5 1 0.151 

 

Quality of life is defined as “people’s perceptions of their position in life in the context of the culture 

and value systems in which they live, and in relation to their goals, expectations, standards, and 

concerns” (Szabo, 1996; The WHOQOL Group, 1996). The World Health Organization Quality of Life-

BREF (WHOQOL-BREF) is one of the most widely used measures of health-related quality of life 

(Section 2.3). It is advised that the interpretation of the WHOQOL-BREF includes the 4 aspects that 

denote the individual’s perspective per aspect, 1 overall quality of life value and the perception of 

health (The WHOQOL Group, 1996). Every single aspect’s score ranges from 4 to 20 and the higher 

the score is, the ‘better’ relevance with that aspect quality of life the participant has. The overall 

quality of life and the perception of health value range between 1 to 5 and the higher the score the 

more positive the result is (The WHOQOL Group, 1996). 

The range of the means (Table 6-4), for the four QoL domains, fall between 14 – 15.47 which means 

that a large number of items were judged to be at least moderately good or moderately beneficial. 

The factor that has the higher mean level of quality of life is the environment (n=15.47), whilst the 

lowest is the physical health (14.00). This could be interpreted as most of our participants are 

married or living as married and may have children so their environmental quality of life is healthier 

than their physical health.  

The WHOQOL-BREF’s factors have a range of SDs from 1.111 to 3.429 (Table 6-4). The factors with 

the less variability are the quality of life, perception of health and environment, and taking the 

mean, range and SD (Figure 6-1) at face value they are homogeneous. Although more variable, 

physical health, psychological and social relationships factors are still relatively homogeneous with 

95% of the values to be in range of 2SD from the mean.  

Table 6-4 Descriptive statistics of WHOQOL-BREF reported from people with diabetes cohort 

Domains Mean Minimum Maximum Standard Deviation 

Physical Health (1) 14.00 7 17 3 

Psychological (2) 14.18 9 18 2.505 

Social relationships (3) 14.53 8 20 3.429 

Environment (4) 15.47 13 18 1.504 

Quality of Life 4.12 1 5 1.111 

Perception of Health 3.29 1 5 1.358 

 

Overall, the homogeneity of the results of the 3 different scales may be due to the recruitment 

strategy of volunteers and is identifiable when consider the means and the SD of every domain of 

the scales.  
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6.1.2 PHR design features that are currently used 
This section includes all the features (Table 6-5) that were mentioned during the interviews and a 

definition of these, since there is a striking lack of such definitions in the literature. For 

completeness, even features that were mentioned only by one participant are reported. The 

connection of these features with the PHR and their several benefits are discussed in further 

sections.  

Table 6-5 PHR design features for people with diabetes cohort 

Feature Quote Definition Participants 
currently 
using it 

Alarms P20: “…Because of the 
system it will send me 
hypo alarms during the 
night if they're 
needed…” 

This specifies an alarm that is triggered 
by a hypoglycaemic event, to inform the 
user to take action and correct this.  

P20 

Appointments 
Management 

P11: “…I use it now 
through their portal 
online. I probably 
would not book 
appointments if I didn’t 
use that…” 

Medically related online appointment 
tracking and re-scheduling. 

P02, P11, 
P29 

Approximation 
of HBA1C 

P07: “…The Libre app 
gives you an estimate 
of your HBA1C and it is 
very close…” 

Estimation of the HBA1C by the CGM or 
FGMS, by having 1-3 months continuous 
blood glucose data. 

P06, P07,  
P14 

Barcode 
scanning 

P02: “…You can also 
use it to scan a barcode 
of a product, it knows 
how many carbs there 
are in a Mars bar…” 

Ability to scan the barcode of a product 
in order to see the nutritious 
information. 

P02, P25 

Carb 
identification 

P25: “…or each meal 
that you log, it gives 
you an automatic 
breakdown of the 
grams and percentage 
of carbs, fats and 
proteins for that 
meal…” 

Identify the number of carbohydrates in 
the meal the patient is about to 
consume. Either by barcode scanning or 
visually or imputing values.  

P02, P16, 
P25 

Customisation P29: “…I can set the app 
to the band that I want 
my blood glucose levels 
to be in…” 

The customisation involves presenting 
health information specific to the 
individual patient’s preferences.  

P02, P29 

Daily Patterns P06: “… [Libre] gives 
you a plot of your blood 
sugar across a whole 
day or if you want to 
extend that across all 
week…..” 

Weekly, bi-weekly, monthly or every 3 
months reports with health related 
measurements (i.e. heart rate or blood 
glucose) patterns and graphs. Ability to 
view and analyse the patterns of these 
measurements over this period of time 
holistically.  

P06, P07, 
P09, P11, 
P16, P17, 
P20,  P21, 
P23, P24, 
P25, P27, 
P29 
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Data Share P14: “…I do share data 
with my consultant he 
uploads them into the 
system called 
diasend…” 

Ability to share the PHR’s data with the 
healthcare team automatically through 
the PHR or via email or via plugging the 
PHR directly at the healthcare 
practitioner’s devices.   

P06, P07, 
P14, P16, 
P17, P24, 
P25, P29 

Diary P13: “…I currently use 
MyFitnessPal to log my 
calories what I eat...” 

Ability to enter health-related data, 
such as carbohydrates or exercise in the 
form of diary. It can be complimentary 
to the blood glucose measurements of a 
CGM or FGMS. 

P02, P11, 
P13, P16, 
P25 

Education P24: “…I'm obsessed 
with using Diabetes UK 
website, so reading the 
full information…I 
guess the more the 
better to help me 
control myself…” 

Anything that can improve the user’s 
health literacy and understanding of 
their condition. 

P13, P23, 
P24 

Fitness 
tracking 

P31: “…The fitness 
tracker has made me 
more mindful of my 
exercise and general 
movement…” 

Fitness tracking includes all the features 
that measure fitness such as heart bit 
and  step count  

P11, P27, 
P31 

Insulin dosage 
calculator 

P20: “…the system can 
work out what the 
recommended ... how 
much insulin you 
need…” 

Automatically calculates how much 
insulin a patient needs to administer. 
PHR that has this functionality has also 
trend, diary and alarm features.  

P20 

Reminders P02: “…if I was to set 
myself reminder. I 
might remember to 
take [the pills] more 
accurately…” 

Setting reminders to take medication or 
to reorder their prescriptions. 

P02, P11, 
P29, P31 

Repeat 
prescriptions 

P31: “…The ability to 
order my repeat 
prescriptions through 
the app…” 

Ability to order repeat prescriptions via 
a PHR.   

P29, P31 

Trend P07: “…Libre takes a 
reading every minute 
and it is able to then tell 
you if you are going up 
or down and a single 
one off blood test is not 
able to tell you that…” 

Ability to see the few hours past and the 
current blood glucose level and an 
indication of whether the blood glucose 
levels going up, down or remain steady.  

P06, P07, 
P09, P14, 
P16, P17, 
P20, P21, 
P23, P24, 
P25, P27, 
P29 

Visual quality P16: “…very simple 
graphs…and…food 
pictures which are very 
clear…” 

Visual elements of good quality P16, P21, 
P27, P29 
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6.1.3 PHR Software that are used by the participants 
Based on the patient and public involvement (PPI) advice, this section has been added to name the 

actual PHRs that the participants of this cohort were using. Figure 6-2 illustrates that most of this 

cohorts’ participants were using the Freestyle Libre, followed by MyFitnessPal. In total 14 unique 

PHRs were used by the 17 participants.  

These PHRs can be classified by type of use, to achieve different health benefits. There are many 

classifications and categorisations about mHealth apps (Seabrook et al., 2014), about connectivity of 

PHR or tethering type (Archer et al., 2011) and about security of mHealth (Olla & Shimskey, 2015; 

Papageorgiou et al., 2018). However, this study found the need to classify PHRs also based on the 

health reason of use. Slightly older studies (Paton et al., 2012) in terms of the technological 

advances, differentiate PHRs from health trackers, sensors and social media and although this was a 

valid distinction, we feel that is a bit outdated, since the evolvement of PHRs showed towards a 

more holistic approach. PHRs that have a sensor, an app that the sensor is functional with, a website 

that the patient can view and share results are available since late 2014 (Bouri & Ravi, 2014). The 

only classification that was comprehensive and up to date was focusing on mHealth in general and 

very briefly on PHRs and was investigating the effect of mhealth applications in public health (Pires 

et al., 2020).  

Freestyle Libre and Nightscout are both CGMs. Nightscout, xDrip and OpenAPS constitute a group of 

PHR software that P20 informed us simulate an artificial pancreas. Freestyle Libre can be used with 

Glimp app to visualise the blood glucose readings, as Nightscout uses OpenAPS. Therefore, Glimp 

and OpenAPS are both visualisations based PHR that improve and/or alter the functionality of the 

sensors’ initial setup apps. xDrip can be placed in the same category of improving the functionality of 

the sensors’ initial setup app, since it works as a hub between Nightscout, OpenAPS and often used 

with an insulin pump.  

MyFitnessPal, Garmin, Apple Health, Samsung Health, myZone and Fitbit are all health/fitness 

trackers, used mostly to track exercise, steps and heart rate. PHRs such as mySugr and Carbs & Cals 

are used to monitor carbohydrate intake and keep a diary of the everyday eating and insulin intake. 

Echo Pharmacy is a repeat prescription app, which keeps a diary of ones repeat prescriptions and 

allow them to request their medicines and Echo will confirm and dispense them to a delivery 

address of their choice.  
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Figure 6-2 Study one: PHR users 

Seven of the participants were keen to use a single PHR instead of the number of different PHRs that 

they are using, if only a PHR included all the specific different features that they find useful.  

P07: “…to become one app and the sensor pretty much gives you everything you need…add 

to that getting the bolus advice build in to the app…in an ideal world would be one app and 

the sensor…” 

P11: “…An all in one app would be amazing, very convenient…” 

Overall, two participants use three PHRs at the same time and eight use two PHRs at the same time. 

This means than more than 50% of the participants use more than one PHR. 

6.1.4 Framework method generated themes 
As described in detail in methods (section 5.4) this study utilised the Framework method (Srivastava 

& Thomson, 2009) to analyse the qualitative data from the interviews. This method is profoundly 

systematic, enables the researchers to draw descriptive conclusions and has no allegiance to either 

inductive or deductive analysis, which makes it ideal to use in a pragmatic research (Gale et al., 

2013). Framework analysis consists of seven stages: transcription, familiarisation, coding, developing 

a working analytical framework, applying the analytical framework, charting data into the 

framework matrix and interpretation. 

The author transcribed and conducted all the interviews; thus quickly familiarise with the data. 

Coding and charting of the data was performed in NVivo 12. When the coding reached roughly 25% 

(n=5) of the interviews, during the first stage of recruitment, a working analytical framework was 

developed, which was applied and revised in regular intervals to accommodate other codes. After all 

the coding finished the final analytical framework (or final thematic map) was applied by revisiting 
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the transcripts and further apply or modify the codes according to it. Finally, the framework matrix 

was deployed and the data were interpreted based on it.  

The generated thematic map is illustrated in Figure 6-3, followed by explanation of each aspect. The 

Framework method table is included in Appendix B.  

 

Figure 6-3 Thematic map for medication adherence for people with diabetes cohort 

This analysis generated five core families of themes, a group of barriers and a group of participants’ 

aspirations. Therefore, all the themes and subthemes are presented in this section as part of their 

broader “thematic” family. Every family has one general illustration of themes, subthemes, barriers 

and patient aspirations related to it. 

6.1.4.1 Notation 

In the following sections and the sections 7.1.4 and 8.1.4 of the other cohorts, the diagrams abide by 

the notation illustrated in Figure 6-4. The aspirational themes (see also section 6.1.4.8) are the ones 

participants hoped for but not realised in their current PHRs.  
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Figure 6-4 Notation of diagrams 

 

 

6.1.4.2 Blood glucose improvement 

A blood glucose improvement is a very broad family of themes (Figure 6-5), with many divisions. The 

ability to keep the blood glucose in track and to make the blood glucose changes more predictable 

are included in this category. Each patient agrees their desired blood glucose levels with their 

healthcare professional and the blood glucose levels depend on what they consider as functional 

levels on their everyday life. For example, one patient might consider a measurement of 10 mmol/L 

high and for someone else a 10 mmol/L might be well into the patient’s normal levels (Leelarathna 

et al., 2011).   

P20: “…The whole aim of is to keep within a certain range of blood glucose levels and that's 

what it does, keeps those in range, which is impossible normally…” 

This family of themes have financial related barriers, since it is often too expensive for the 

participants to acquire the PHRs needed to see the relevant blood glucose improvement and 

calculate their medication intake appropriately. Similar drawback has the complicated interface and 

the not official recognition of a PHR, since both barriers prevent more participants using these 

technologies. As P20 and P16 discussed, some PHRs are complicated or they require extensive IT 

knowledge to use.  

Participants believe that their blood glucose could improve further if there was an educational 

feature in the PHR, often in the form of “hints” or Question and answer sections. Further 

personalisation of the PHRs is also a request of many participants, for example the insulin calculators 

could be better personalised, or to see carbohydrates of a food instead of other nutrients as an 

initial screen.  
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Figure 6-5 Study one: Family one - Blood glucose improvement 

6.1.4.2.1 Enables visual learners 

The individual customisation of the range of blood glucose measurements, using daily patterns and 

trend, is also able to assist with the blood glucose management since it is especially important for 

more visual type of patients that have limited time to actually magnify the mobile phone screen and 

read the actual numerical data. 

P29: “…on my Libre I can set the app to the band that I want my blood glucose levels to be in, 

it is a visual thing is really easy…” 

Every time a person with diabetes consumes food and especially carbohydrates, their blood glucose 

rises and they need insulin to take it down. The amount of insulin that they will need not only 

depends on the carbohydrates and exercise but also on the time of the day, since it is very common 

for a person with diabetes to calculate a different carbohydrate-to-insulin ratio on different timed of 

the day. The first step is to definitely identify the carbohydrates that a patient is about to consume. 

P16: “…I can search any item of food [in Carbs & Cals app] and there are pictures which is 

very clear and just go over exactly what carbs are in each item by portion, by photograph…” 

Based on the number of carbohydrates a patient is about to consume, the patient will use the 

carbohydrate-insulin ratio to find out the amount of insulin is needed.  

P16: ”… by being able to see pictures it helps me with knowing how much insulin I need to 

take especially for new foods that I've not had before…” 
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P25: “…The way it [myFitnessPal] helps me to manage my medication better is because I can 

see how many carbs per meal, I can work out how much insulin I need…” 

6.1.4.2.2 Improve medication adjustments 

It is often the case that an adjustment of the insulin intake is needed for a specific meal, for example 

if the patient’s blood glucose levels are already high. PHR design features like carb identification, 

diary, daily patterns and the trend of your blood sugars at times enable patients to adjust their 

insulin and carbohydrate intake much more effective.  

P16: “…The graph helps me to see patterns and when my blood sugar is too high then maybe 

next time with I've had the same food I'll take a bit more insulin so it helps me make sure my 

insulin intake is correct…” 

P25: “…If I'm using it at the same time as the Libre, I can also check to see where my blood 

glucose currently is before a meal, and if it's high, I can add a correction dose of insulin…” 

P27: “…the Libre tells you whether your blood sugars kind of going up or down, so you are 

able to better understand how to stop yourself and then intervene…” 

P29: “…Libre it is quick visual thing and I know I have up and down hours on my Libre so I 

know the direction my glucose levels are dropping or if they are rising…” 

P09: “…the trend patterns are quite useful, to see what's happened in a day and then try to 

adjust it, and so I find it very useful to try to keep it [blood sugar] in the bounds…” 

P20: “…The [Libre] reports go back up to three months and help you to review what 

medication's been used and how to adjust it…” 

 

6.1.4.2.2.1 Informed calculations 

Barcode scanning was identified as a PHR design feature that makes counting carbohydrates easier, 

since it is quicker than looking on pictures or checking the packaging of products and then trying to 

identify the amount of carbohydrates a patient is about to consume. 

P02: “…You can also use it to scan a barcode of a product. [MyFitnessPal] knows how many 

carbs there are in a Mars bar, so it makes it so much easier for me…” 

Identifying the carbohydrates per meal and knowing ones carbohydrate/insulin ratio enables them 

to accurately administrate the required insulin amount. Identifying these nutrients automatically is 

really important, since it is save time and it is easier than to do it manually. What is more, knowing 

their current blood glucose level, patients can easily correct it using one injection for both the 

correction and the meal injection.  

P25: “…I use MyFitnessPal a lot, for tracking carbs, so I can correctly dose medications…I can 

see how many carbs per meal so I can work out how much insulin I need. And with [Libre] I 

can also check to see where my blood glucose currently is before a meal, and if it's high, I 

can add a correction dose of insulin…” 

One of the most important calculations an insulin-depended person with diabetes has to do is to 

calculate their carbohydrate/insulin ratio and their background insulin. It is common that without 

professional advice a miscalculation occurs with devastating results. The ability to see the diary, 

patterns, graphs and trends on the CGM and FGMS enable the participants to identify and correct 

hard to notice patterns, especially when they are asleep. A very high morning blood sugar 
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measurement may occur either if the background insulin is not enough or if a hypoglycaemic event 

occurred or for many other reasons. 

P27: “…before I started using the [Libre], I was waking up with not horrifically high blood 

sugars…the data showed….that I was having hypos when I was asleep….I wouldn’t have 

known that had I not had the Libre….”  

P14: “…I found [Libre] very useful for seeing what happens to my blood sugars when I am 

asleep or doing other things so I can set my basal rate to what is correct…” 

P24: “…I could see trends over time, so I knew then I had to increase my insulin to carb ratio 

at lunchtime. It was fantastic… and it's enabled me to get my basal background insulin rate 

perfect…” 

P29: “…I can do micro adjustments which you cannot do it with the old fashion system 

before Libre was invented….” 

 

6.1.4.2.3 Blood glucose predictions 

It is well researched that the blood glucose levels are depended on more than one factors which also 

includes mood and stress levels. Therefore, to be able to predict one’s blood glucose levels based on 

data gathered from previous similar days can be very helpful to improve the overall blood glucose, 

since the patient will experience less “surprises” on how their body reacts to specific events, meals 

or even weather. The predictability of the blood glucose is linked with the proactive action for 

controlling the blood glucose. The easier it is to identify the trend that the blood sugars are following 

at a specific time the easier is for the patient to act or not act in a given scenario.  

P07: “…my consultant was seeing that there were clear some picks and drops [of blood 

sugar] when I had done a corrective injection…now because I have these trends I can see 

that ok my blood sugar is high now but it’s actually going down, I don’t need to do that 

corrective dose…” 

P23: “…The ability to see the blood sugar trend and to take some action before your blood 

sugar is really low or very high…” 

P11: “…I would say the heart rate is what I find most useful .... Because I have been able to 

learn the effects of moderate exercise, so my blood sugars are more predictable…” 

6.1.4.2.4 Blood glucose in target 

PHR design features like diary and daily patterns are generally helpful to assist people with diabetes 

stray in track and see overall improvements on their blood glucose control. These features also help 

people with diabetes during their routine appointments with their healthcare practitioners, since 

they get feedback on their carbohydrate-to-insulin ratio and help on how to manage their diabetes 

better.  

P06: “…You can look at the times of day when you're high and you can either take extra 

insulin or adjust your food and then the next day you can instantly see the result of doing 

that……Libre also shows you, your average blood sugar over 90 days. So you get very 

valuable warnings that help you find tune on what you're reading when you're reading it 

when you're taking insulin how much insulin you're taking….” 
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P17: “…I can go back on to and have a look back on records to see what's been going on. You 

can rectify it quite easily….” 

P24: “…It [Libre] enabled me to get my basal background insulin rate perfect, now I'm back 

on injections. And it's improved my HbA1c as well…” 

People living with diabetes typically need to follow an exercise routine or eat specific amount of 

carbs per day to keep their blood glucose in track.  

P02: “...I think that using my Fitness pal will help me stay more on track. So I think it is 

helping…” 

P14: “…I can set my basal rate to what is correct because I do a lot of exercise, so it [Libre] 

actually really helped me with setting the settings of my pump to make sure that I am less 

likely to go high or low….” 

P24: “…I go to the gym a lot and to know at any point how my blood sugar is doing, is 

incredible…” 

P25: “...And then I look at protein, just to make sure that I'm eating enough in the day, for it 

to be beneficial to me, because I do need quite a high protein intake, because I'm quite 

active...” 

P29: “…the reminders every hour tell me that it needs me to do some more steps and I do 

it...” 

6.1.4.3 Convenience of use 

Convenience in using a technological kit can be defined with many ways and what is easy and useful 

to one is not the same for another person (Figure 6-6). This study identified some general trends 

regarding convenience and apart from the overall ease to use, a very specific subtheme emerged 

namely avoid finger pricking. It is also very convenient to have a handy reminder for administering 

medication or the diabetic kit to be conveniently fit in one’s pocket. 

Some barriers of the convenience of use relate to the fear or the PHR or the PHR’s sensor will be 

seen and therefore others will know that this person has a health problem. The complicated 

interface, the appointments management that requires improvement and the poor connectivity are 

all technological barriers for the patients to use their PHR with convenience to its full capability. As 

above, the non-official recognition of PHR makes it hard for NHS clinicians to “officially” trust that 

PHR’s data.  

People with diabetes aspire for their PHR to have had the features of e-consultation and 

appointments management. Most of the wished features already exist in some of the PHRs 

mentioned in section 6.1.3, however not all participants use the same PHR technologies. In case of 

reminders, the definition is different, as the patients would like reminders to attend appointments 

or order medications. Similarly, participants discussed about automatic data sharing and medication 

management that automatically check drug to drug interactions.  
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Figure 6-6 Study one: Family two - Convenience of use 

6.1.4.3.1 Diabetic Kit Accessibility 

If something is accessible then it could be convenient to use in this aspect. Especially for patients 

that are sceptical of revealing their condition to their peers at times, the easily accessible sensor of 

the Libre in conjunction with the widespread use of mobile phones can easily mask the true 

intention of the patient, which is to measure their blood glucose levels and therefore avoid awkward 

and unwanted conversations.  

P27: “…The accessibility for me in being able to just take my phone out and press it against 

my arms and then seeing the results there so it’s less obvious if you are out and about with 

friends…” 

P06: “…if I think I might be getting a bit low I can actually measure it and if I'm getting very 

low I need to take a snack if you've got a Libre then you can basically do that wherever you 

are…” 

P24: “… [Libre] It's brilliant, because I have my phone with me all the time. When I'm out 

running I have it for music, so I can use it to scan my arm….” 

The accessibility of the Freestyle Libre is considered important from a sporting perspective, since it is 

there, is highly convenient to use and the participant does not need to waste time planning their 

next stop or intervention point.  

P27: “…I don’t have to worry about planning in stop points at any time….”  

The accessibility of the CGM and FGMS technology is also characterised by peoples’ tendency to use 

our mobile phone for everything, carrying it with us at all times and also enable us to carry fewer 

things when we are in public. People with diabetes are no different and this feature is very 

important for them. Many participants were talking about having to use their phones to check their 
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blood glucose levels they had a higher pitched tone of voice, which generally characterises happier 

emotions.  

 

6.1.4.3.2 Time saving 

The ease of cleaning and maintaining equipment is also a large part of making them convenient to 

use. Especially considering how much time a patient already needs to prepare for their medication 

intake routine. A person with diabetes needs to also routinely wash their hands before they test 

their blood glucose levels, which can prove at least inconvenient when in public.  

P27: “…it’s there [Libre] in your arm and you can zap it whenever and you are feeling 

brilliant when checking your blood sugars it is quick and easy…” 

P25: “…it was my decision to use the app over the device that comes with the products, just 

because then I had one less thing to carry around with me. That was really important….” 

Similarly, a patient will benefit from reducing the preparation time for leaving their house every day. 

Freestyle Libre is convenient in this sense.  

P07: “….All I need is my phone and my insulin and it can fit in my pocket and I am good to 

go…” 

Freestyle Libre has also being characterised as convenient to use, since it stays on the skin for 14 

days, which is a reasonable time for many participants, without causing too much hassle on 

reminding themselves to change it every other day.  

P27: “…it is like a second nature…. You don’t have to remind yourself every other day to 

change it….” 

6.1.4.3.3 Reminders 

The reminding of medication ordering is considered a very ‘convenient’ feature, which increased the 

participants’ compliance with their medication and also saves time to patients from regular trips to 

the pharmacy just to pick up their medication bag or order a new prescription.  

P27: “….The echo repeat prescription has made me more mindful of what I have medication 

wise, so I don’t run out of anything because I am able to quite quickly and easily request 

medication….Before I used echo there were times I had to go up to pharmacy and get an 

emergency supply because I haven’t had realised that I run out…” 

P31: “…The ability to order my repeat prescriptions through the app…saves so much time 

and helps me keep on top of things, that’s the biggest benefit for me…” 

6.1.4.3.4 Avoid finger pricking 

Measuring the blood glucose via finger pricking is one the most accurate method a person with 

diabetes can use during their everyday life. It is also painful and although an injection is painful too, 

the mind-set is different. Every insulin-dependent person with diabetes need insulin to survive, 

however if a patient skips or avoids finger pricking can still maintain a sense of control over their 

blood glucose levels. This is an enormous problem and the reluctance to comply with blood sugar 

measurement leads to incorrect insulin dosages, which might lead to sort-term problems such as 

hypoglycaemia or longer-term consequences such as blindness.  
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P23: “…you can hold the phone against the sensor instead of pricking your fingers and if you 

are diabetic injections can be painful but finger pricking is even worse… to take that away I 

opted to have continuous monitoring…” 

P09: “….if you wake up in the night, you can see how you're dropping and when you're 

dropping. You really don't touch your finger…” 

Apart from pain, a finger pricking test is time consuming and needs specific preparation in order for 

it to have the optimum results. The CGM and FGMS technology provides a ‘preparation free’ blood 

glucose measurement. 

P21: “…you can scan your arm rather than actually taking a blood test…. It means I test more 

than I did when I was doing blood tests, because it's a hassle doing a blood test…. you might 

get inaccurate results [if your hands are dirty]...” 

 

6.1.4.4 Helps with decision making 

Overall, participants are keen to follow their healthcare practitioner’s advice and to alter their 

behaviour because they can calculate their dosages, but importantly because they feel confident to 

do that, as they see it as a realistic target (Figure 6-7). The instantaneous and hassle free blood sugar 

measurement and seeing the patterns and trend, empowers the participants and lead them to have 

a more active role on their condition management. These features also enable patients to drive or 

get on with their sports and life events safely.  

P06: “…getting instant feedback so I can do something today and see the results in a few 

hours’ time…I think I take her guidance much more now that I have the Libre…because I can 

be much more effective at fine tuning my meals and dosages…” 

P29: “…if I am in the car that’s when I really need to know let’s say to continue to drive, so it 

is the visual thing…” 

Barriers relevant to this family of themes are financial, since the libre PHR and similar CGMs are very 

expensive and fear of perception of others, since often participants are conscious to use their 

wearable PHR or administer their medication in public.  

Some participants believe that the ability to set goals will motivate them and help them to improve 

their decisions. Also participants aspire that if they could share live data and get quick feedback, 

their decisions regarding their dosages or medication administration times would be better.  
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Figure 6-7 Study one: Family three - Helps with decision making 

6.1.4.4.1 Act pre-emptively  

Patients often need to eat something very quickly to increase their blood glucose. How timely a 

patient eats some carbs to recover from a hypoglycaemia is a major and common issue with people 

with diabetes (Institute for Quality and Efficiency in Health Care (IQWiG), 2006). There are ways to 

identify such an event for example a patient might feel uncomfortable (Leelarathna et al., 2011), but 

the only reliable way is to measure the blood glucose, which means to wash your hands, sit down, 

finger prick and measure. Clearly, this routine can be problematic if the patient is outside their 

home.  

P06: “...being able to get very fast feedback because you can do more measurements.... if I 

think I might be getting a bit low I can actually measure it and if I'm getting very low I need 

to take a snack if you've got a Libre then you can basically do that wherever you are…” 

The fact that a patient can have instant results on their blood glucose levels using a FGMS or CGM 

decreases the time it will take them to react to this result and therefore the time they recover from 

a potential hypoglycaemic event.  

P06: “…what really matters is getting instant feedback so I can do something today and see 

the results in a few hours’ time…” 

P27: “…the intervention point has become earlier rather that either kind of a panic at the 

time or too much too late…” 

Apart from reacting towards a hypoglycaemic event, a person with diabetes has to reach and 

‘correct’ a hyperglycaemic event, which means very high blood glucose levels that cause severe 



107 | P a g e  
 

problems if left untreated (Institute for Quality and Efficiency in Health Care (IQWiG), 2006). Some 

related problems with correcting a hyperglycaemic event are similar to correcting a hypoglycaemic 

event, such as it needs to be in a timely manner and also as accurate as possible, since if the person 

with diabetes takes too much insulin to correct the hyperglycaemia then the patient might go into a 

hypoglycaemic state and so on (Leelarathna et al., 2011).  

Having using a FGMS or CGM many participants identified that they can act quicker and do fewer 

injections and overall act pre-emptively, before a hypoglycaemic or hyperglycaemic incident 

becomes a serious problem, because of the PHR design feature trend.    

P07: “…I am doing less corrective injections now….” 

P23: “…this [Libre] catches them on the way down because of the continuous monitoring 

and that is really helpful. I have much fewer hypos…” 

P14: “…if I see from the Libre that my blood sugar levels are rising then I am more likely to 

make a correction whereas if I had to prick my finger to find out that I have a high blood 

sugar then I wouldn’t bother doing it…” 

 

6.1.4.4.2 Freedom 

How a person defines freedom depends on the person and the circumstances. This study identifies 

as freedom cases that the PHR ‘allows’ the participant the option to do as they please in different 

circumstances. For example, when the participant has ‘enough’ carbohydrates or protein left to 

consume and therefore they can go out have pizza and socialise.  

P02: “…I think that if someone says lets go out for a pizza, the app with tell me if I have 

enough carbs left to go for that pizza, but if they say let’s go out and eat a block of cheese 

then I wouldn’t worry about it and it would be fine…” 

Similarly, a participant might expressed this feeling of freedom in plain language or using synonyms.  

P27: “…it [Libre] made me have more freedom in what I do from a sporting background…” 

 

6.1.4.4.3 Planning 

The need for planning in doing activities or tasks during the time a patient wears the CGM and FGMS 

seems to be less, since this technology enables the patients to measure their blood glucose anytime 

and anywhere, therefore an instance of hypoglycaemia can be noticed earlier. This means that if the 

patient notices that the trend indicates that their blood glucose goes down and they already have 

relatively low blood glucose levels, then the patient has the time to go prepare something to eat or 

buy and consume a quick snack if they are in public. When a feature like the trend is not in use this 

reaction time varies dramatically and could be extremely low. Patients tend to stock up on glucose 

tablets or high-sugar drinks to avoid these hypoglycaemic instances, which in many cases causes 

frustration or avoidance in going out due to pre-planning that is required.  

P06: “…if I'm getting very low I need to take a snack if you've got a Libre then you can 

basically do that wherever you are…” 

By limiting these decisions and making them easier and faster, the trend not only helps with decision 

making but also improves a patient’s blood glucose, since it allows the patient to intervene in a 

potential hypoglycaemia earlier.   
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P27: “…the Libre tells you whether your blood sugars kind of going level or going up or 

down, you are able to better understand how to stop yourself and the intervention point has 

become earlier rather that either kind of a panic at the time or too much too late….” 

The trend and daily patterns feature also enables patients to pre-plan insulin injections by doing an 

injection and then wait to eat any carbohydrates until the trend show you that the blood glucose has 

started dropping and therefore the insulin has started acting. 

P07: “…it allows me to plan injections better, because [with Libre] you realise it’s probably 

around a good hour before [insulin] begins to start taking effect… So [Libre] helps me plan 

my exercise and my injections and corrective injections a lot more easily. It’s the frequency 

of the results and also the way you get indication of which direction you are heading in…” 

P21: “…If I change the timing of the insulin it seems to work better. I realized it wasn't a dose 

issue, it was more of a timing issue….” 

P25: “…If I'm using it at the same time as the Libre, I can also check to see where my blood 

glucose currently is before a meal, and if it's high, I can add a correction dose of insulin…” 

Often people with diabetes calculate their insulin dosages by considering not only the carb count of 

their next meal but also their exercise regimen and future exercise plans. This enables the patient to 

have fewer hypoglycaemic events, since if there is prior knowledge of the effect the exercise will 

have on their blood glucose then, the person with diabetes will be able to lower or upper their 

insulin intake for that specific instance. 

P11: “…it [Fitbit] enables me to use less insulin with a meal if I know I am doing exercise 

shortly afterwards… ” 

6.1.4.4.4 Increase awareness 

Patient empowerment’s key feature is patient awareness of the condition, problems and relevant 

issues. This theme is closely related to knowledge, mindfulness and education. Features such as 

diary and carbohydrates identification enable patients to increase their knowledge of their current 

diabetes state and therefore their awareness. Knowing what is expected from a patient in managing 

their LTC and also enable those to fully comprehend the different facets of their condition enable 

them to be calmer and to have better results.  

P02: “…it improves my awareness of how many carbs I am eating a day so that probably 

means that my blood sugars should be better than they would be if I was not constantly 

aware of what I am eating….” 

P13: “…once they taught us those things [carbohydrate/insulin ratio] and everything it was 

like oh my god…You know, because I was diagnosed at nine years old. And I never ever had 

diabetes explained to me like DAFNE explained it….” 

P31: “…The echo repeat prescription has made me more mindful of what I have medication 

wise, so I don’t run out of anything because I am able to quite quickly and easily request 

medication….” 

Similarly, features like daily patterns and trend increase the awareness of participants and enable 

them to manage their diabetes better.  

P06: “… [Libre] helps you find tune on what you're reading when you're reading it when 

you're taking insulin how much insulin you're taking…” 
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P07: “…The features are really the trend and the number of results and you get a much 

clearer picture rather than having 8 points in time across the whole day…” 

P14: “…I found [Libre] very useful for seeing what happens to my blood sugars when I am 

asleep or doing other things so I can set my basal rate to what is correct…” 

P24: “…its life changing to know at any point how my blood sugar is doing, is incredible…” 

Alarm is also a feature that when it is combined with the trend may improve the reaction time to 

treat a hypoglycaemia. 

P20: “…Because of the system it will send me hypo alarms during the night if they're 

needed…” 

 

6.1.4.5 Improve core affect 

The core affect family includes all themes that relate to emotions and mood (see section 2.6.5). The 

link between the themes of this family, the PHR design features, barriers and aspirations illustrates 

the Figure 6-8.  

Barriers such as fear of perception of others, financial, explanation of lab tests and PHR not officially 

recognised have a negative impact on a person’s mood, either because their clinician is not able to 

use their unofficial PHR, or others look down at them, or they are not able to understand or 

purchase the PHR.  

Participants believe that more education about their conditions would make them more confident 

and therefore improve their mood. If they were able to get timed feedback they will be able to 

improve their blood glucose levels, which makes them happy and if they were able to set goals and 

see them achieved it would give them the peace of mind and validation they need that they are 

doing something right.  
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Figure 6-8 Study one: Family 4 - Improve core affect 

6.1.4.5.1 Confidence boost 

Participants improve their confidence on how to manage their condition, on what and when they 

can eat or even if they are allowed to go out and enjoy life in a ‘guilt-free’ way. It is crucial that 

people especially the ones that have one or more LTCs are confident that they are not causing harm 

to themselves or others by their actions.  

6.1.4.5.1.1 To be active  

Participants may often need a small reminder to give them the confidence and enable them to place 

higher targets. Seeing the trend of the blood glucose and keeping a diary of the changes enable 

patients to be more active in a more confident and arguably safe way. They can easily see the daily 

patterns and calculate and adjust their insulin intake depended on their exercise pattern. 

P24: “…I go to the gym a lot and to know at any point how my blood sugar is doing, is 

incredible….it gives me that confidence that I think I didn't use to have…” 

P29: “…On the Fitbit it is just like a little nudge…it really does intensifies me to think that I 

can do more steps today than I did yesterday…” 

P11: “…I recently trying to get and do more exercise and I think having the Fitbit has given 

me a bit more confidence to do that because I am able to record what is happening with my 

blood glucose, after exercise…it enables me to use less insulin with a meal if I know I am 

doing exercise shortly after…” 

6.1.4.5.1.2 To Alter medication 

Being able to see the trend of the blood glucose also enables patients to confidently alter their 

dosage or make corrections.  
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P06: “…getting instant feedback on [Libre] made me much more confident about actually 

making radical changes to insulin or significant changes to diet… because you can do more 

measurements it gives you a lot more confidence that you won't do something 

dangerous…”” 

P07: “…I am doing less corrective injections now…I think [Libre] made me a bit more 

reassured…” 

P14: “…It’s definitely a confidence boost and also if there are any issues I am able to make 

changes in dosing…” 

 

6.1.4.5.2 Increase happiness 

An adult needs to feel in control of their health and life and in order for this to happen, information 

is key.  

P06: “…It [Libre] makes me happier because I'm much more confident I know what my 

diabetes is in…” 

 

6.1.4.5.3 Peace of mind 

If a tool that your life depends on is there, easily accessible and you trust it enough, it might lead to 

less stress and overall ‘peace of mind’. A person living with diabetes feel safe and able to check the 

blood glucose and make informed decisions regarding any corrections or changes. The predictability 

of their blood glucose levels either by watching their trend, daily pattern or their heart rate play the 

bigger role in this type of peace of mind.  

P27: “…Well it is just there…You don’t have to worry about changing it every day or worrying 

about it, it is like a second nature… you are able to better understand how to stop yourself 

and the intervention point has become earlier rather that either kind of a panic at the time 

or too much too late….” 

P09: “…if you wake up in the night, you can see how you're dropping and when you're 

dropping. You really don't touch your arm…” 

P11: “…I have been looking at my blood glucose reading before exercise and then keeping an 

eye on my heart rate during exercise and then checking my blood glucose after, and I have 

been able to learn the effects of moderate exercise that brings my blood glucose steadily 

down, so it is more predictable…” 

6.1.4.6 Improve clinician-patient relationship 

The appointments with the healthcare practitioners are not always successful or what a person 

needs to comprehend the complexity of their condition and how to identify changes in their 

carbohydrate-insulin ratio and how best to calculate and maintain it (Figure 6-9). Other sources of 

information are needed that might be either a technological intervention such as a PHR or a face-to-

face educational seminar or a combination of both. 

P13: “…It's all useful to me.... DAFNE explained when you eat carbs it breaks down into 

sugar....once they taught us those things and everything it was like oh my god….” 
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Barriers such as financial, poor connectivity, explanation of lab tests and appointments management 

hinder the communication between patients and clinicians. Patients are often afraid of the 

perception clinicians have about them on how well or not manage their condition.  

Participants aspire for features such as appointments management, e-consultation, and getting 

feedback, which would improve their communication with their clinician, improving their self-

esteem as to whether what they are doing is beneficial for their health.  

 

 

Figure 6-9 Study one: Family 5 - Improve clinician-patient relationship 

6.1.4.6.1 Better overall diabetes management 

The use of one or more PHRs may assist patients in relying more in their own experiences in trying to 

manage their diabetes and empower them to ask for a professional advice only when there is a true 

need.  

P14: “…if I am not handling my diabetes well it gives me some information to change how I 

am handling it …” 

Freestyle Libre makes managing the diabetes easier, based on its remote data-sharing functionality, 

which will also improve the participants overall diabetic control.  

P17: “…You can rectify [problems] quite easily and the hospital [can help you] without you 

even being in the room the hospital could even look at the results while you are not 

there….” 
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P25: “… [Libre] it's quite easy to put in my NHS number, and then they can use some of the 

data….” 

 

6.1.4.7 Barriers 

This study’s research questions did not focus on the barriers of PHR use or applicability. However, 

these problems were volunteered by the participants during the conversations.  

6.1.4.7.1 Complicated interface 

There is a plethora of PHRs that have very impressive features and functionalities, but they still have 

very limited use-time and limited audience, due to their complicated design. It is therefore 

important to ensure that a PHR is not overly complicated in order for a person with an average 

(medium) IT literacy to be able to use it effectively. 

P16: “…MySugr is simple, produces graphs and meets my needs….I stopped [using others] 

because they were over-complex and time consuming…” 

6.1.4.7.2 Poor connectivity 

PHRs are supposed to be able to connect with other type of technology, from other PHRs to 

smartwatches. 

P11: “…Overall I found it beneficial, but it is my third one in 3 years so I expect this Fitbit to 

die eventually and I might replace it with an apple watch. Cause I know that it links better 

with things like the MIAO MIAO and other diabetes related gadgets…” 

P07: “…I have shared my diasent data with [my doctor] although is via a website they don’t 

come directly from the app [my doctor] is able to see this information anyway and email me 

separately so we found our own way of achieving that rather than directly from an app… but 

things can be simpler for people…” 

6.1.4.7.3 PHR not officially recognised 

This might be the most surprising barrier. Depending on the PHR and whether the health 

practitioner would like to go the extra mile, a patient might be left alone using a new technological 

kit or even stop using it all together. 

P20: “…What I'm doing is supported by, but with no input from my health practitioner? He 

agrees that ... What they do, they like the results of what I'm doing, but it's not an officially 

recognized National Health Service system because the results are a lot better than they can 

help me with. They're quite supportive…” 

6.1.4.7.4 Fear of perception of others  

Visibility of the medical condition is always a problem, especially in younger people. This is 

exaggerated by the lack of awareness and education from the public, who when they see a person 

with type one diabetes they often judge what they eat or give them false advice.  

P09: “…And clearly, in the media, every other day, its diabetes is a massive cost on the 

system that really winds up, and it's always type two they talk about, never type one. We 

didn't choose to have type one, did we? It's something we just got, it comes through our 

genetic system. No, I always educate people about it when I get a chance to, in a nice way, if 

someone asks me why I got a pump on, what's that, a Libre. Have that discussion to 

education them about diabetes…” 
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P21: “…I don't want it to become a bit of a judgment situation where you get the shame and 

blame from you're having too many highs or too many lows. You can see your daily patterns 

and you can see exactly, whereas I think they are pretty normal…” 

 

6.1.4.7.5 Financial 

A PHR might be free or paid, either monthly subscriptions or a lump sum in advance. The 

participants often feel discriminated if they are not able to afford the ‘best’ PHR, and at the same 

time they are not ‘sick enough’ to qualify for NHS prescriptions, or even if the PHR is not officially 

approved, but works for them. This problem clearly leads to less use of PHR and potentially worsens 

the blood sugar control. 

P06: “…I have been trying to persuade them to actually pay for it [Libre] which they're not 

doing yet. Next week I have another diabetes review. They want to look at my long-term 

measurements and see if the Liberals help me. I think it already has, because I had one 3-4 

months ago and that was definitely a significant improvement. They haven't decided to pay 

for it….” 

P09: “…Libre, I've used it for probably about a year now. Not continuously, because I have to 

pay for my prescriptions. When the Libre sensors are 44 pounds each, for two weeks, that's 

how long they last, it can become a little bit cost prohibitive, because I don't quite meet the 

criteria that NHS has set for the Libre…” 

P14: “…I don’t use it [Libre] all the time, but I have been using it one and off for about 6 

months. I cannot afford it full time…” 

P20: “…the continuous glucose monitoring system, as you know, can be very expensive…” 

P25: “…At the moment, I only really have a sensor once every couple of months, or if I'm 

going traveling, or something like that. Because I can only get them on private subscription. 

They're not free to me, so it becomes quite expensive. So having access to that would hugely 

improve my control…” 

 

6.1.4.7.6 Appointments management features requires improvement 

An issue with the current appointments management feature users, is the actual way that they use 

the feature. They would prefer for the appointment manager to be included in their PHR app instead 

of going online to book appointments on their GP websites. 

P02: “…it is a brilliant idea but it does mean that I’ve got to be sat at home because I can 

never remember the horrendous password that they give me. It is was in an app it will be 

lovely. …” 

Appointments management going hand-in hand with the trend, data share and diary features. This is 

consistent with the view that it would be nice to have an all-inclusive PHR instead of using a variety 

of apps and PHRs.  

P27: “…if you were able to put it all in one app so to say for example, if the software was 

able to identify a particular trend that comes up and with that, and it might say that you 

need to book an appointment and then automatically sends this relevant data set and sends 
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it in that appointment request so whoever is looking at the appointment has already the 

information needed…” 

 

6.1.4.7.7 Insulin dosage calculator not broadly available 

There are finger pricking meters that calculate the required amount of insulin based on current 

blood glucose levels and carbohydrate consumption. This can also be done in a number of apps 

readily available. However, the FGMS systems are not yet provide this functionality.  

P07: “…Libre can’t provide me with bolus advice and so if I am out for the evening and I 

don’t want to take my blood tester with me I will use the diabetes:M app instead...” 

An insulin dosage calculator if used every day would be theoretically possible to inform the 

designated pharmacy or GP via an e-prescription system that the patient is getting low on specific 

medications.  

P23: “….So it depends what stage you are, if you need some help to calculate your 
medication dose with your food it will be really useful to have it in there, and then a by-
product will be to calculate how much insulin you used and pre-order your medication…” 

 

6.1.4.7.8 Explanation of the lab tests 

Many participants’ responses were not so cheerful when they were faced with a possibility to view a 

“bad” result on their screen. The common denominator is that they would contact their healthcare 

team immediately. These participants suggested measures to mitigate a possible anxiety or panic 

attack of a bad result.  

P31: “…An explanation in the app…in the context of what the blood test was looking at but 

also advise whether someone needs to contact the health team…” 

Some of the participants view this feature with a positive attitude even if they were to receive “bad” 

results.  

P06:”… No I didn't think it would be scary there would be especially it's a little bit different 

for diabetics if they get told their results regularly anyway…it's a way for me to know 

whether I'm doing a good job or not…” 

 

6.1.4.8 Participants’ aspirations 

These are themes that emerged during the interview and are requested by the participants, 

depending on what type of PHR are using and whether they are active or would like to become 

active or not. Some of these were mentioned voluntarily by the participants or they were mentioned 

during the section 5 of the interview, which enquired about features that this study identified during 

the literature review. The case of a participant is or wants to be active was not directly questioned or 

surveyed, however, it quickly came up during the interviews. Participants who at the time of the 

interview were active, were immediately mentioning this as a factor of managing their diabetes and 

linked it with their PHRs.  

Most of these features are not a necessity. They simply illustrate specific extras a PHR could have to 

give the best possible assistance to people with diabetes.  
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6.1.4.8.1 Appointments management 

This feature has been defined in former section. The convenience of use was the most assumed 

benefit and all participants referred to how easy or convenient it would be if they could book 

appointments online or on their phones and to see the appointment status in real time to avoid 

unnecessary trips to the clinic. 

P21: “…One year I had the same appointment being rearranged seven times. If I would have 

been able to see that I would have been able to sort something sooner. And in terms of 

being able to remember when your appointments are…” 

P14: “…I can book my GP online but with my consultant I receive a letter once a year saying 

we will see you at this time come or else kind of thing…” 

Another assumed benefit would be the environmental or eco-friendly type of online appointments, 

instead of writing them down in cards or papers. 

P25: “… To be able to see the appointments in an app, I think it would be more 

environmentally sustainable than having to be sent a letter all the time… but also means I 

can always check it and change it in the palm of my hand, rather than having to wait on a 

phone line…” 

Concerns regarding what type of appointments can be booked online. This illustrates the current 

NHS issue with GP overload and missing appointments.  

P06: “…For routine appointments like six monthly reviews. It is helpful to be able to do that 

online. For emergency GP appointments, it’s actually a bad idea…” 

6.1.4.8.2 Personalisation 

The participants that are currently using this feature appreciate that the graphs or the diaries can be 

customised for their LTC.  

P02: “…if I can personalise it and say that I don’t care about calories but I am interested 

about carbs…” 

Some participants reflected on the customisation as defined in the PHR design features that are 

currently is use and set their aspirations regarding insulin sensitivity factors and colour schemas.  

P20: “…it gives you one value of insulin sensitivity factor. Now, that level will change 

throughout the day. At the moment, the system is working on a single value. That could be 

improved…” 

P29: “…I like to be able to change the colour schema and I like to keep my glucose levels in is 

possibly lower than most people so I would expect that to be customisable…” 

P14: “…by making the features that I use more prominent, instead of having to go through 3 

levels of menus, it’s like a quick menu of the features that I use. Like a favourites…” 

Participants reflected on the effect this feature will have to others more than themselves. They 

recognised the usefulness of a larger font or a different colour scheme for example, but they could 

not directly relate. This is interesting because the customisation feature that participants are 

currently using is different than what they would like to be included in the PHR here. 

P17: “…It would be helpful to people. Even blind people…” 
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P06: “…it makes the tool [PHR] more widely available to people…” 

P09: “...I think that'd be useful, because people, if they feel a bit of ownership of it, they 

tend to use things more...” 

 

6.1.4.8.3 E-consultation 

This theme seems to be initiated from the person with very low physical and psychological health. As 

the participant indicates, there have been issues in the past with face to face consultations and 

misunderstandings and in order for reduced anxiety and judgments an e-consultation might be 

preferable. This is linked to data sharing and getting feedback PHR design features.  

P21: “…if you could do an e-consultation with a consultant or something over Skype or over 

online rather than a message system so you're actually seeing each other face to face and 

you're actually able to talk about things with the promise that it's going to be judgment-free 

and more towards until you see your consultant next…Without judgment- They don't know 

you. Purely the point of it is to help. And to relieve some of your worries about it and just 

talk through your life situation …” 

 

6.1.4.8.4 Education 

This feature appeared here as a surprise to the study. In the literature review the instances of it used 

are low and it is not used by many participants in this study either. However, many participants that 

are not using education type of feature in their PHRs currently, they would like it to be included 

there. This feature’s definition remains consistent with previous section. 

Use education feature cautiously, considering what the source of education is. It is a common view 

that the internet alone can scare people and instead of them having a cold they think they are dying 

of cancer.  

P06: “…It can be helpful, but when you're online the difficulty it is to find reliable sources 

that you can trust. If you're talking diabetes the majority of things I see online are nonsense 

things…” 

P13: “….I would only use it after I'd been to the doctor and they said you've got whatever 

Because what you tend to find is that people Google it now and then they'll Google it and 

think I'm dying …” 

Newly diagnosed participants find education a crucial feature, so as they know as much as possible, 

as quickly as possible. 

P11: “…I probably think that I will need more knowledge to manage my condition rather 

than just time. Since I was diagnosed I wanted to learn as much as possible and as quickly as 

possible…” 

For more experienced participants, the education feature should be linked with suggestions to view 

specific material depending on your daily patterns or providing some sort of tips and hints for your 

personal health. 

P27: “…I would use it if it is a trend analysis staff or top tips, if it is able to identify if you are 

going low on a certain time then it kind of saying this trend seems to be happening, speak to 

your GP or here is a link to some information…” 
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P09: “….Reference points…summary documents would be good. I think it'd be one of those 

as one needed, it's not a routine thing…” 

6.1.4.8.5 Share data 

Many participants recognise the benefits of automatically sharing data with the healthcare team. 

This feature theoretically enables better care and more accurate feedback. 

P31: “…I would be more than happy to have them knowing what is happening, because then 

they can help…” 

P06: “….If they have an automatic feed of your data then they can think about what extra 

things you could do. It is clear and unambiguous …” 

This automatic sharing of data would not work for every participant, it is suggested that it would be 

better and would minimise the anxiety of participants getting judged by healthcare professionals if 

the data sharing could be done in the discretion of the participant by clicking a button. Sharing data 

at the discretion of the patients is a current feature of many PHRs. 

P21: “…I would like that. But I'd like it to be at my own discretion so when I turn it on… I 

don't want it to become a bit of a judgment situation…” 

P09: “…That can be quite useful, but I think you'd worry if it was a personal medical record 

thing it's how it's shared within it. You'd want to be sure that was kept safe…” 

As a result, the sharing of the healthcare data could be personalised to the extent that the patients 

share as much or as little data they want with their healthcare team.   

 

6.1.4.8.6 Getting feedback 

This feature is linked to data share. This feature derives from the literature. The interview question 

was inquiring whether the participants would be interested in getting feedback if they could or if 

they currently are sharing data with their healthcare team. If the participant was positive in getting 

feedback then a follow-up question regarding if they would trust this feedback and implement the 

advice even if it was given by a healthcare professional that they did not know. The second part of 

this question was informed by the new NHS advances towards the OpenPHR (Payne, 2018), and aims 

to make the people’s views heard, which are not always in agreement with the initial intentions of 

NHS. 

P17: “…I would like it and trust it even if it was a consultant I didn’t know…” 

P16: “…if it was available remotely that would be helpful for me…Would I do that? I would 

consider it and if I wasn't happy with it then I would like to be able to speak to the doctor…” 

P09: “…it's a way of dealing with clinics. People can just get online help, that'd be good…” 

P23: “…That would be helpful. I would follow this advice yes…” 

P24: “…I'd say I'd definitely use it. Because I'd like to feel that whoever is giving me that 

advice is medically trained, just as my diabetic nurses are… I trust them to do their job...” 

Some of the participants said that they would be cautious about it and they would take it into 

consideration, but not implement the advice until they speak with their own trusted healthcare 

professional. The reasons for this vary. Participants require knowledge of the particular 
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circumstances of the LTC and that only if there is some sort of personalised feedback then they may 

consider taking action.   

P31: “…I think that sounds good actually in principle, it all depends on what information you 

are sharing and the expectation of how frequently you are sharing them, but if there are 

things that you naturally be doing anyway then yes it make sense [to follow the advice]… I 

would be less inclined to stop my medication if it was a generic email of saying based of this 

blood test or this test do that…” 

P27: “…I think that would be really useful to have. If I follow the advice? I think it depends on 

whether you have any personal experience with that GP, if I never met this person then I 

would take it with a pinch of salt I think…”  

P21: “…I would say in certain circumstances… I think it's quite difficult for healthcare 

professionals to give accurate advice if they don't know you and they don't know your other 

personal circumstances…” 

P14: “…I would consider such an advice, I wouldn’t do it absolutely, especially if it comes 

from someone that I have not worked before but I would take their recommendations on 

board and review it with what I know of myself and my condition…” 

P13: “…I think it would be good, but I think it's better to actually see them and talk to them 

about it because sometimes text messages or emails can be read differently than actually 

verbally saying it…” 

Participants believed that the more data you share the more accurate the participants perceive the 

advice would be even if it is from someone they do not know. 

P11: “…The more I share the more useful information they will get to be able to provide 

advice…” 

P21: “…if there was quite a lot of in depth data on it explaining the situation, because 

everyone's different, then you'd be able to get a bit more of a clearer picture…” 

A participant would take into consideration the advice, recognised that it would preferable if it came 

from someone they know, but they are also concerned about their health data safety and if it is wise 

to share that much information online.  

P11: “…I think I would be happy to see a suggestion, but I will I prefer it to be from someone 

that knows me rather than a generic person, because there are so many of the factors that 

could be affecting a higher readings that are not taken into account… it is also kind of scary 

to share that much information…” 

 

6.1.4.8.7 Medication management 

This feature, which is defined in section 3.4.5, links with the all-in-one PHR that some of the 

participants are saying that would be beneficial. This is especially true for people with 

multimorbidities.  

P25: “…if there was an app where I could access all of my medications, the patient 

information, so interactions with other foods and things like that, where I could have that all 

in one place… Because often, I'm on so many medications, and I can be on them for such a 

long time, I forget which one has which interactions…Cause at the moment, I would have to 
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google each thing individually, and probably download a PDF and scroll through it to find 

what I need…” 

Participants suggest caution when handling the medication in the PHR but also suggest that it might 

lower the mistakes done by doctors who may not see that a patient is in a specific medication that 

has a drug-to-drug interaction.  

P02: “…as a patient you rely on the fact that when the GP gives you something then you rely 

on the fact that the GP will check that is ok with the other medication that you are already 

on…” 

P07: “…You could add all your medication in one device, so it could actually build up in a 

bigger picture of my healthcare. If it will flag up problems with drug to drug interaction…” 

P09: “….we benefit from two out of ten drugs, the other eight don't ... So the more recording 

of drugs, any side effects or potential ones, would be useful for the Yellow Card Scheme, and 

then some of those poorer drugs may not get on the market, or stop used…” 

P14: “…more as a comment when I see a change I can have this comment to understand why 

there is a change of my blood sugars and I can see oh it’s because I have some other 

medication that I am taking and I can correlate those two facts…” 

P21: “…As long as it's already been authorized by a healthcare professional. I can see people 

misusing that feature otherwise…” 

 

6.1.4.8.8 Reminders 

As it is the case in the literature, patients tend to forget more medications related to asymptomatic 

conditions, since if a patient skips a dosage nothing visibly happens. This is rarely the case with 

diabetes, especially type one, where if a patient does not administer insulin more often than not 

they will visit a hospital A&E within hours. Therefore, the participants suggested reminders for 

appointments or to order medication or even to check the blood glucose, but not reminders to take 

the medication.  

P06: “…if you haven't scanned the meter or the sensor for hours, it will warn you…It's helpful 

for me to know when the appointments are, reminders for them…” 

P14: “…Taking medication I don’t think its applicable, ordering medication maybe helpful…” 

On the same grounds, a participant linked this feature with the all-in-one PHR that includes all the 

medication a patient takes, and it may be used for other medication not insulin.  

P07: “…If it is related to another medication. You could add all your medication in one 

device, so it could actually build up in a bigger picture of my healthcare…” 

 

6.1.4.8.9 Setting goals 

Participants believe that this feature may be able to improve their confidence by seeing that they 

are achieving something or doing something right. It seems to be a more male dominant aspirational 

feature.  

P17: “…Yes I would use the [setting goal feature] yes. It would help my confidence yes…” 
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P11: “…that would be really useful and might be something that I could even agree with a 

nurse and dietician…” 

6.1.4.8.10 View lab tests 

Participants that would be motivated to use this feature, which is defined in section 3.4.5, 

mentioned that they would like to be able to view their lab results. A participant would use this 

feature as to store older lab results, so they can keep an audit and compare the results in the future.  

P21: “…I'd like that because so many of my results have just got lost in the ether. And I just 

don't know where they've gone…” 

Some of the participants volunteered that seeing their lab tests would provide validation and 

motivation to them regarding their health. They will be able to identify what to change and what 

not. Some of them also believe that being a person with diabetes enables them to understand most 

of their blood tests even without an explanation of a healthcare practitioner.  

P06: “…I didn't think it would be scary …diabetics they get told their results regularly anyway. 

The issue is apparently it's a way for me to know whether I'm doing a good job or not…” 

P13: “…Oh yes. I'd be a bit cross with myself. A bad result wouldn't scare me because I'd sit 

down and think what the hell I'd been doing…” 

P14: “…Yes that would be useful. I think I would like to see any result because I kind of use it 

as motivation…” 

P17: “…Yes. You will be able to see what your HBA1C is from your phone then yes. If the 

HBA1C was off the charts, I would be like what the hell is going on here…” 

Other participants would also like the idea, but they suggest caution, since regardless being a person 

with diabetes or not some people are not medically educated, and they could potentially get very 

scared. These participants suggest to use this feature only if the lab test results were firstly explained 

by a healthcare practitioner. 

P07: “…if you get the information back from the lab that would be an interesting thing to 

do… there is this danger there that you might send someone to full blown panic…” 

P09: “…definitely, yes… The thing is, if you look and you don't understand them, that's the 

problem. It wouldn't scare me, but if you’re someone else who had no [medical] 

knowledge…” 

P11: “…Yes definitely. I guess if it bad news. I would need reassurance to be able to speak to 

someone straight away…” 

P16: “…That would be good…If there was some text information as well that would be a 

benefit…” 

P24: “…Yeah! That would be incredible… I think if it gave an explanation of what that means, 

what the expected range is…” 

P31: “…That would be brilliant a definite positive, to keep more informed on what is 

happening with my body… An explanation in the app would help and whether it is a 

particular blood test came back high, explain it in the context of what the blood test was 

looking at…” 
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A participant felt confident to interpret their lab tests, and although they might felt uneasy seeing a 

not so positive result, they believed that they would be able to contact their healthcare practitioner 

before panicking. They also suggest the lab test results to be firstly explained by a healthcare 

practitioner, to avoid panic and scare of the people that are not medically trained.  

P25: “…Yes. That would be awesome… I guess you wouldn't have it accessible to you, unless 

it had already been reviewed by a doctor… it would have to be screened by the doctor before 

you can access it. They would have to give it the okay, or add notes to it…” 

6.1.5 Data integration 
The data were integrated during the synthesis phase using triangulation methods to assess 

concordance between the qualitative and quantitative results. That is, qualitative evidence of 

preferred PHR design features, medication adherence and quality of life were compared with 

quantitative data results of the MAQ, BFI-2-XS and WHOQOL-BREF for each participant. Specifically, 

the preferred PHR design features per participant are the ones that they mentioned during the 

second and third questions of the interview (see Appendix H – Interview guide), which inquired 

about examples of PHR features that the users value and that they think help them improve their 

mediation adherence. The majority of the qualitative evidence regarding medication adherence 

come from questions three and four that explicitly ask for medication adherence improvement and 

the relevant evidence for quality of life are mostly derived from question four, which inquiries about 

quality of life. 

Some dominant groups of PHR design features has emerged during the analysis and integration of 

the results. These include:  

1. The most used PHR design features which are: Trend, Daily patterns and Data share 

2. The visual quality and education features are used distinctively and exclusively by 

participants who scored 100% on their MAQ.  

There are seemingly no inferences for the data based on the results in Table 6-6, predominantly 

because the majority (n >= 13) of the participants use the same of nearly the same PHR design 

features. This group of features seem to be the most dominant in terms of preference and if we 

consider the overall high medication adherence and moderately good quality of life that these 

participants have, then we are arguing that this group of features are also the most effective in 

terms of medication adherence and health-related quality of life.   

Another observation is that participants who are married or living as married, they have perfect 

medication adherence based on the 100% MAQ score, and they score at least moderately good in 

the WHOQOL-BREF domains of environmental, psychological and overall quality of life.  Again, it is 

not possible to infer anything regarding their PHR design features preference, since they all tend to 

use the dominant group of features as mentioned above. 
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Table 6-6 Study one: Joint display of qualitative and quantitative data. PoH: Perception of Health; LaM: Living as Married; lit: literacy; Open-Mindedness (O); Conscientiousness (C); 
Extraversion (E); Agreeableness (A); Negative Emotionality (N); in BFI-2-XS ‘->’ left is higher than right trait and ‘-‘ the two traits have equal values 

 
Perception of 

medication adherence 
PHR & quality of life 

perception 
General perception of 

quality of Life 
Used PHR design 

features  
Scale scores Demographics 

P02 

Believes adheres 
fully to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life.  

Believes that 
diabetes has a 
negative impact on 
the quality of life.  
Believes social life 
is now harder than 
before, since there 
is a need to carb 
count now.  

Appointments 
management 
Barcode 
scanning 
Carb 
identification  
Reminders 
Diary 
Customisation 

MAQ = 100% 
BFI-2-XS (two higher factors) = E->N 
WHOQOL-BREF (quality of life) = 50% 
WHOQOL-BREF (PoH) = 20% 
WHOQOL-BREF (physical health) = 57% 
WHOQOL-BREF (psychological) = 50% 
WHOQOL-BREF (social) = 33% 
WHOQOL-BREF (environmental) = 53% 

Multimorbidities = y 
Age range = 45-54 
Gender = m 
Marital status = LaM 
Health lit. = High 
IT lit. = High 
Education = Higher 

P06 

Believes adheres 
better to 
clinician's 
guidelines now 
that Libre is used.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life.  

Believes that the 
health related 
quality of life is 
slightly, negatively, 
affected by 
diabetes.  
Believes social life 
is now harder than 
before, since there 
is a need for meal 
planning now. 

Approximation 
of HBA1C 
Daily patterns 
Data share 
Trend 

MAQ = 75% 
BFI-2-XS (two higher factors) = O->A 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 40% 
WHOQOL-BREF (physical health) = 71% 
WHOQOL-BREF (psychological) = 54% 
WHOQOL-BREF (social) = 25% 
WHOQOL-BREF (environmental) = 63% 

Multimorbidities = n  
Age range = 55-65 
Gender = m 
Marital status = S 
Health lit. = High 
IT lit. =  High 
Education = Higher 

P07 

Believes adheres 
fully to clinician's 
guidelines.  
Although often 
forgets what 
exactly was 
discussed with 
the clinician. 

Believes that 
PHR has a 
positive effect 
in the quality of 
life.  

Believes that the 
health related 
quality of life is 
slightly, negatively, 
affected by 
diabetes, since it 
requires more 
effort to remain 
healthy.  

Approximation 
of HBA1C 
Daily patterns 
Data share 
Trend 

MAQ = 100% 
BFI-2-XS (two higher factors) = C->A-O 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 50% 
WHOQOL-BREF (physical health) = 71% 
WHOQOL-BREF (psychological) = 75% 
WHOQOL-BREF (social) = 75% 
WHOQOL-BREF (environmental) = 59% 

Multimorbidities = y 
Age range = 35-44 
Gender = m 
Marital status = LaM 
Health lit. = Medium 
IT lit. = Medium 
Education = Higher 
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P09 

Believes adheres 
fully to clinician's 
guidelines. But as 
is more educated 
and confident 
now, there are 
self-changes 
made to the 
initial medication 
plan. 

Believes that 
PHR has a 
positive effect 
in the quality of 
life.  

Believes that the 
health related 
quality of life is not 
affected by 
diabetes, uses self-
persuasion 
methods. 
Regardless, there is 
more effort 
involved to remain 
healthy. 

Daily patterns 
Trend 

MAQ = 100% 
BFI-2-XS (two higher factors) = C->E 
WHOQOL-BREF (quality of life) = 100% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 64% 
WHOQOL-BREF (psychological) = 67% 
WHOQOL-BREF (social) = 50% 
WHOQOL-BREF (environmental) = 69% 

Multimorbidities = n 
Age range = 45-54 
Gender = m 
Marital status = LaM 
Health lit. = High 
IT lit. =  High 
Education = Higher 

P11 

Believes adheres 
fully to clinician's 
guidelines. Does 
not feel confident 
to make changes 
to the medication 
plan yet.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life.  

Believes that 
diabetes has a 
negative impact on 
the quality of life, 
because of the luck 
of education about 
the condition. 
Predicts that it will 
be easier and 
therefore the 
quality of life will 
increase in due 
time. 

Appointments 
management 
Daily patterns 
Diary 
Fitness Tracking 
Reminders 

MAQ = 75% 
BFI-2-XS (two higher factors) = O-A 
WHOQOL-BREF (quality of life) = 100% 
WHOQOL-BREF (PoH) = 50% 
WHOQOL-BREF (physical health) = 68% 
WHOQOL-BREF (psychological) = 67% 
WHOQOL-BREF (social) = 50% 
WHOQOL-BREF (environmental) = 69% 

Multimorbidities = n 
Age range = 25-34 
Gender = f 
Marital status = S 
Health lit. = Low 
IT lit. =  High 
Education = Higher 

P13 

Believes does not 
adhere at all to 
clinician's 
guidelines, since a 
clinician is not 
supervising this 
patient. 

Believes PHR 
does not impact 
the quality of 
life. 

Believes that the 
health related 
quality of life is not 
affected by 
diabetes, since 
there is nothing 
that is not able to 
do. 

Diary 
Education 

MAQ = 100% 
BFI-2-XS (two higher factors) = C->O 
WHOQOL-BREF (quality of life) = 100% 
WHOQOL-BREF (PoH) = 100% 
WHOQOL-BREF (physical health) = 75% 
WHOQOL-BREF (psychological) = 58% 
WHOQOL-BREF (social) = 67% 
WHOQOL-BREF (environmental) = 84% 

Multimorbidities = n 
Age range = 45-54 
Gender = f 
Marital status = LaM 
Health lit. = High 
IT lit. = Low 
Education=Secondary 
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P14 

Believes adheres 
fully to clinician's 
guidelines, 
because a 
clinician is not 
consulted 
regularly. 

Believes that 
PHR has a 
positive effect 
in the quality of 
life, since it 
enables this 
patient feeling 
safe to do 
correction 
injections. 

Believes that the 
health related 
quality of life is not 
affected by 
diabetes, uses self-
persuasion 
methods.  

Approximation 
of HBA1C 
Data share 
Trend 

MAQ = 100% 
BFI-2-XS (two higher factors) = A ->C-O 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 100% 
WHOQOL-BREF (physical health) = 71% 
WHOQOL-BREF (psychological) = 58% 
WHOQOL-BREF (social) = 58% 
WHOQOL-BREF (environmental) = 72% 

Multimorbidities = n 
Age range = 45-54 
Gender = f 
Marital status = LaM 
Health lit. = High 
IT lit. = Medium 
Education = Higher 

P16 

Believes adheres 
fully to clinician's 
guidelines, with 
some 'tailoring', 
based on the 
diabetes 
knowledge 
overtime.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life, since it 
enables this 
patient being in 
control. 

Believes that the 
health related 
quality of life is not 
affected by 
diabetes, uses self-
persuasion 
methods.  

Carb 

identification 

Daily patterns 

Data share 

Diary 

Trend 

Visual quality 

MAQ = 100% 
BFI-2-XS (two higher factors) = A->E 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 68% 
WHOQOL-BREF (psychological) = 67% 
WHOQOL-BREF (social) = 83% 
WHOQOL-BREF (environmental) = 72% 

Multimorbidities = n 
Age range = 45-54 
Gender = f 
Marital status = LaM 
Health lit. = Medium 
IT lit. =  Low 
Education = Higher 

P17 

Believes adheres 
fully to clinician's 
guidelines.  

Believes that 
PHR has a big 
positive effect 
in the quality of 
life, since it 
enables this 
patient being in 
control and feel 
safe. 

Believes that the 
health related 
quality of life is not 
affected by 
diabetes now that 
Libre is used, in 
contrast with 
before, which had 
a negative impact.  

Daily patterns 
Data share 
Trend 

MAQ = 50% 
BFI-2-XS (two higher factors) = A->C 
WHOQOL-BREF (quality of life) = 100% 
WHOQOL-BREF (PoH) = 100% 
WHOQOL-BREF (physical health) = 64% 
WHOQOL-BREF (psychological) = 71% 
WHOQOL-BREF (social) = 67% 
WHOQOL-BREF (environmental) = 88% 

Multimorbidities = n 
Age range = 25-34 
Gender = m 
Marital status = S 
Health lit. = Medium 
IT lit. =  Low 
Education=Secondary 
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P20 

Believes adheres 
fully to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life, since it 
boosts the 
confidence 
levels.  

Believes that the 
health related 
quality of life is not 
affected by 
diabetes now that 
Libre is used, in 
contrast with 
before, which had 
a negative impact.  

Alarms 
Daily patterns 
Insulin dosage 
calculator 
Trend 

MAQ = 100% 
BFI-2-XS (two higher factors) = C ->A 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 75% 
WHOQOL-BREF (psychological) = 63% 
WHOQOL-BREF (social) = 75% 
WHOQOL-BREF (environmental) = 72% 

Multimorbidities = n 
Age range = 55-65 
Gender = m 
Marital status = LaM 
Health lit. = High 
IT lit. =  High 
Education = Higher 

P21 

Believes adheres 
to clinician's 
guidelines, with 
some minor 
changes to suit 
the lifestyle and 
provide a sense 
of safety. 

Believes that 
PHR has a 
positive effect 
in the quality of 
life, since it 
boosts the 
confidence 
levels.  

Believes that the 
health related 
quality of life is 
negatively, affected 
by diabetes, but 
this has been less 
than before using 
the Libre. 

Daily patterns 

Trend 

Visual quality 

MAQ = 100% 
BFI-2-XS (two higher factors) = A->N 
WHOQOL-BREF (quality of life) = 50% 
WHOQOL-BREF (PoH) = 50% 
WHOQOL-BREF (physical health) = 46% 
WHOQOL-BREF (psychological) = 42% 
WHOQOL-BREF (social) = 75% 
WHOQOL-BREF (environmental) = 63% 

Multimorbidities = n 
Age range = 18-24 
Gender = f 
Marital status = LaM 
Health lit. = Medium 
IT lit. = Medium 
Education = Higher 

P23 

Believes adheres 
fully to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life.  

Believes that the 
health related 
quality of life is not 
affected by 
diabetes, since 
there is nothing 
that is not able to 
do. 

Daily patterns 
Education 
Trend 

MAQ = 100% 
BFI-2-XS (two higher factors) = C->A 
WHOQOL-BREF (quality of life) = 100% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 82% 
WHOQOL-BREF (psychological) = 75% 
WHOQOL-BREF (social) = 75% 
WHOQOL-BREF (environmental) = 75% 

Multimorbidities = n 
Age range = 45-54 
Gender = f 
Marital status = LaM 
Health lit. = High 
IT lit. =  Medium 
Education = Higher 
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P24 

Believes adheres 
fully to clinician's 
guidelines.  

Believes that 
PHR has a big 
positive effect 
in the quality of 
life, since it 
enables this 
patient being in 
control and 
increase their 
awareness of 
what should or 
should not do.  

Believes that the 
health related 
quality of life is 
slightly, negatively, 
affected by 
diabetes. 

Daily patterns 
Data share 
Education 
Trend 

MAQ = 100% 
BFI-2-XS (two higher factors) = C-E 
WHOQOL-BREF (quality of life) = 100% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 82% 
WHOQOL-BREF (psychological) = 75% 
WHOQOL-BREF (social) = 92% 
WHOQOL-BREF (environmental) = 78% 

Multimorbidities = n 
Age range = 35-44 
Gender = f 
Marital status = LaM 
Health lit. = Medium 
IT lit. = Medium 
Education = Higher 

P25 

Believes adheres 
fully to clinician's 
guidelines.  

Believes that 
PHR has a big 
positive effect 
in the quality of 
life, since it 
helps to 
improve blood 
sugar control. 

Believes that 
diabetes has a big 
negative impact on 
the quality of life, 
because there are 
things that this 
patient is not able 
to do. 

Barcode 
scanning 
Carb 
identification 
Daily patterns 
Data share 
Diary 
Trend 

MAQ = 75% 
BFI-2-XS (two higher factors) = A-E 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 50% 
WHOQOL-BREF (physical health) = 71% 
WHOQOL-BREF (psychological) = 88% 
WHOQOL-BREF (social) = 83% 
WHOQOL-BREF (environmental) = 66% 

Multimorbidities = y 
Age range = 25-34 
Gender = f 
Marital status = S 
Health lit. = High 
IT lit. = Medium 
Education = Higher 

P27 

Believes adheres 
fully to clinician's 
guidelines, 
because a 
clinician is not 
consulted 
regularly. 

Believes that 
PHR has a big 
positive effect 
in the quality of 
life, since it 
provides 
freedom to do 
sports.  

Believes that 
diabetes has a big 
negative impact on 
the quality of life, 
because there are 
is need for more 
planning now. 

Daily patterns 
Fitness Tracking 
Trend  
Visual quality 

MAQ = 100% 
BFI-2-XS (two higher factors) = O->A-E 
WHOQOL-BREF (quality of life) = 20% 
WHOQOL-BREF (PoH) = 20%  
WHOQOL-BREF (physical health) = 21% 
WHOQOL-BREF (psychological) = 33% 
WHOQOL-BREF (social) = 75% 
WHOQOL-BREF (environmental) = 63% 

Multimorbidities = n 
Age range = 25-34 
Gender = f 
Marital status = LaM 
Health lit. = High 
IT lit. = Low 
Education = Higher 
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P29 

Believes adheres 
fully to clinician's 
guidelines, since 
feels very well 
educated in 
making changes 
according to what 
the clinician's 
would most likely 
suggest.  

Believes that 
PHR has a big 
positive effect 
in the quality of 
life, since it 
helps to 
improve blood 
sugar control. 

Believes that 
diabetes does not 
have an impact on 
the quality of life, 
since this patient 
does not recall 
their life without 
diabetes.  

Appointments 
management 
Customisation 
Daily patterns 
Data share 
Reminders 
Repeat 
prescriptions  
Trend 
Visual quality 

MAQ = 100% 
BFI-2-XS (two higher factors) = A-C-O 
WHOQOL-BREF (quality of life) = 100% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 75% 
WHOQOL-BREF (psychological) = 88% 
WHOQOL-BREF (social) = 100% 
WHOQOL-BREF (environmental) = 78% 

Multimorbidities = n 
Age range = 45-54 
Gender = f 
Marital status = LaM 
Health lit. = High 
IT lit. =  High 
Education = Higher 

P31 

Believes adheres 
fully to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life, since it 
improves 
mindfulness.  

Believes that 
diabetes has a big 
negative impact on 
the quality of life, 
because there are 
is need for more 
planning now. 

Fitness Tracking 
Reminders  
Repeat 
prescriptions 

MAQ = 75% 
BFI-2-XS (two higher factors) = A->C 
WHOQOL-BREF (quality of life) = 50% 
WHOQOL-BREF (PoH) = 20% 
WHOQOL-BREF (physical health) = 21% 
WHOQOL-BREF (psychological) = 42% 
WHOQOL-BREF (social) = 58% 
WHOQOL-BREF (environmental) = 59% 

Multimorbidities = y 
Age range = 25-34 
Gender = m 
Marital status = LaM 
Health lit. = Medium 
IT lit. = Medium 
Education=Secondary 
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6.2 Discussion 
This study used the mapping of the Behaviour Change Wheel’s COM-B system to the TDF Domains 

(Cane et al., 2012) and the mapping of the Behaviour Change Wheel’s COM-B system with the IMAB 

components (Easthall et al., 2008) as inspiration, in order to generate a summary table (Table 6-7) of 

the identified facilitators and barriers for people with diabetes regarding the effect of the PHR has 

with their medication adherence.  

As expected due to the complexity of human nature and healthcare, the themes are interconnected 

and most of them belong to more than one domain.  

Table 6-7 Result Framework method themes categorised according to IMAB domains and COM-B factors (diabetes cohort) 

COM-B Factors Domain Themes 

Capability Psychological Knowledge Improve medication adjustments  
Blood glucose predictions 
Blood glucose in target 
Informed calculations 
Increase awareness 

Memory and 
Decision making 
process 

Reminders 
Act pre-emptively 
Increase awareness 
Confidence boost 

Physical Skills Enables visual learners 
Avoid finger pricking 
Improve clinician-patient relationship 

Opportunity Social Social influences Diabetic Kit Accessibility 
Improve clinician-patient relationship 

Physical Environmental 
context and 
resources 

Diabetic Kit Accessibility 
Reminders 
Planning 

Motivation Reflective Beliefs about 
capabilities 

Improve medication adjustments 
Time saving 
Avoid finger pricking 
Planning 
Confidence boost 
Peace of mind 

Beliefs about 
consequences 

Increase awareness 
Confidence boost 

Motivation and 
setting goals 

Planning 
Increase awareness 
Confidence boost 

Goal achievement Freedom 
Planning 

Automatic Emotions Diabetic Kit Accessibility 
Freedom 
Increase happiness 
Peace of mind 
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6.2.1 RQ2: Realist evaluation 
This study has identified 16 PHR design features currently used by people with diabetes and five 

families of themes by which PHR can improve medication adherence and health-related quality of 

life of patients with diabetes. The identified families of themes are either social, emotional state or 

cognitive based, as described in the nature of mechanism (10.3). The PHR design features are 

specific features of the PHRs “intervention”. The families of themes are the domains that enable 

behaviour change as is presented in COM-B literature.  

Grouping together how the five families of themes are used, we infer three inter-related cognitive 

mechanisms namely: Improve self-efficacy, patient empowerment and increase feelings of esteem. 

All the mechanisms are highly interconnected as illustrated in Table 6-8, which describes the 

relationship between the PHR design features, the families of themes the behaviour change domains 

and barriers. 

The context of the themes that emerged during the interview, depend on what type of PHR the 

participants are using and whether they are physically active or would like to become physically 

active or not. The case of a participant is or wants to be physically active was not directly questioned 

or surveyed, however, it quickly came up during the interviews. Participants who at the time of the 

interview were active, were immediately mentioning this as a factor of managing their diabetes and 

linked it with their PHRs.  

BFI results do not seem to have any large impact, most probably because of this study’s recruitment 

strategy, which recruits volunteers and they seem to have similar personalities. The same is true for 

the MAQ and WHOQOL-BREF results, which variations are also limited. Furthermore, most of the 

participants had no other multimorbidities and the 4 participants who did, did not seem to use or 

impacted by the PHR use in any different way than the rest.  

As it is clearly illustrated in Table 6-8, the themes and the barriers are interconnected and there is no 

clear distinction that one barrier that affects (or not) one theme in one mechanism, does not also 

affect (or not) the same theme that belongs to another mechanism, too. The interview questions of 

this study did not explicitly ask for barriers and all these were volunteered from participants, which 

makes the differentiation between barriers and families of themes and mechanisms extremely 

challenging.  

Based on these realisations all the barriers that are affecting a family of themes were initially present 

into a mechanism, as long as this family of themes is represented on the mechanism (Table 6-8). 

During the iterations of the mechanism development, per the realist evaluation guidelines, and 

based on PPI feedback (section 5.5.3.2) there is some variation on the barriers, and not all barriers 

that fit a family of themes are included in every mechanism that at least one theme of that family 

belongs to.  

The difference between types of diabetes matters only in case of a patient using a feature that 

calculates the insulin dosage. The rest of the features seem to be universal. What is more, people 

with type two diabetes may also inject insulin, and since we only have two people with type two 

diabetes participating, one of whom is injecting insulin, this study did not consider the type of 

diabetes as prominent contextual difference. This study strongly advises to always be mindful of the 

type of people with diabetes a research is conducted, and that the only reason this study uses both 

types together is due to the small study’s sample and technical nature of its research questions.  

The themes and barriers in Table 6-8 are presented via the use of identifiers, in order to make the 

inter-connection between the themes, the barriers, the domains and the mechanisms more 
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profound. There is a wide section in the literature that describes how self-efficacy may lead to 

empower and what is the role of self-esteem, as it has been briefly discussed in section 2.6.2.  

Table 6-8 Mechanisms, behaviour change domains, themes and barriers (diabetes cohort) 

Mechanism IMAB Domains Themes Barriers 

Patient 
empowerment 

Knowledge A1 Improve medication 
adjustments  

A2 Blood glucose predictions 

A3 Blood glucose in target 

A4 Informed calculations 

A6 Diabetic Kit Accessibility 

A7 Reminders 

A8 Planning 

A9 Enables visual learners 

A10 Avoid finger pricking 

A11 Improve clinician-patient 
relationship 

A12 Increase awareness 

A-1 Financial 

A-2 PHR not officially 
recognised 

A-3 Complicated 
interface 

A-4 Poor connectivity 

A-5 Appointments 
management feature 
requires 
improvement 

A-6 Insulin dosage 
calculator not broadly 
available 

 

Environmental 
context and 
resources 

Skills 

Increase 
feelings of 
esteem  

Emotions A6 Diabetic Kit Accessibility 

A8 Planning  

A12 Increase awareness 

B1 Freedom 

B2 Peace of mind 

B3 Confidence boost 

B4 Increase happiness 

A-1 Financial 

A-2 PHR not officially 
recognised 

B-1 Fear of 
perception of others 

B-2 Explanation of the 
lab tests 

 

Goal achievement 

Motivation and 
setting goals 

Improve Self-
efficacy 

Social influences A1 Improve medication 
adjustments  

A6 Diabetic Kit Accessibility  

A7 Reminders 

A8 Planning 

A10 Avoid finger pricking 

A11 Improve clinician-patient 
relationship 

A12 Increase awareness 

B2 Peace of mind 

B3 Confidence boost 

C1 Act pre-emptively 

C2 Time saving 

A-3 Complicated 
interface 

A-6 Insulin dosage 
calculator not broadly 
available 

B-1 Fear of 
perception of others 

B-2 Explanation of the 
lab tests 

 

Beliefs about 
capabilities 

Beliefs about 
consequences 

Memory and 
Decision making 
process 
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In accordance with the realist evaluation framework guidelines (section 4.5.2.1.2), there has been 

some iterations on the development of the programme. The initial programme configuration can be 

found in Table 4-3. During the first iteration of analysis and before any feedback was provided from 

PPI groups or specialists in the field, the C-M-O configuration for the people with diabetes cohort 

was a high level initial diagram (Figure 6-10) followed by three diagrams describing in more depth 

every mechanism (Appendix 12.4.1 Initial mechanism descriptions for people with diabetes cohort).   

 

Figure 6-10 Initial CMO configuration for people with diabetes cohort 

The final iteration of the programme for the people with diabetes cohort is illustrated in Figure 6-11. 

Improve self- esteem, self-efficiency and empowerment are complimentary notions that improve 

the capability, motivation and opportunity domains of the COM-B model (Figure 6-10) and the 

Behaviour Change Wheel (Michie et al., 2011). The diagram includes lines that show which themes 

are categorised towards, which domains and how these domains map on the COM-B model. Some 

PPI feedback informed us that the lines make the diagram harder to read, however, it is these lines 

that this study believes enhances the visualisation of the complexity of the findings. There are 

themes, such as confidence boost that are improving both psychological capability and reflective 

motivation but also there are themes that boost both aspects of motivation, such as peace of mind. 

This complexity and interconnection of the themes is a common finding in social research 

(Bodenhausen, 2010) and in research involving complex interventions such as in healthcare (Moore 

et al., 2015) and in interdisciplinary research such as health informatics (Castellani, 2018).  

Each mechanism is described in more detailed in the three following sections.
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Figure 6-11 Final CMO configuration for people with diabetes cohort 
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A more simplified view of the diagram above is presented in the Table 6-9. The main difference lies 

to the way of presenting the results and how descriptive of the mechanism each method of 

presentation is.  

Table 6-9 Study one: Final C-M-O configuration with examples 

Context Mechanisms Outcomes – indicative quote 

Improve medication 
adherence  

Improve quality of life 

Adults with diabetes 
that are using at least 
one PHR and have had 
the condition for at 
least 2 months.  

Improve self-efficacy P14: “…It’s definitely a 
confidence boost and 
also if there are any 
issues I am able to 
make changes in 
dosing…” 

P24: “… [Libre] is 
brilliant, because I 
have my phone with 
me all the time. When 
I'm out running I have 
it for music, so I can 
use it to scan my 
arm….” 

Increase feelings of 
esteem 

P07: “…I am doing less 
corrective injections 
now…I think [Libre] 
made me a bit more 
reassured…” 
 

P02: “…I think that if 
someone says lets go 
out for a pizza, the app 
with tell me if I have 
enough carbs left to go 
for that pizza, but if 
they say let’s go out 
and eat a block of 
cheese then I wouldn’t 
worry about it and it 
would be fine…” 

Patient empowerment P25: “…The way it 
[myFitnessPal] helps 
me to manage my 
medication better is 
because I can see how 
many carbs per meal, I 
can work out how 
much insulin I need…” 
 

P09: “….if you wake up 
in the night, you can 
see how you're 
dropping and when 
you're dropping. You 
really don't touch your 
finger…” 
 

 

 

6.2.1.1 Mechanism 1: Improve Self-efficacy 

The relationship between self-efficacy (see also section 2.6.2) and perceived usefulness presents the 

effect of self-efficacy on motivation and on outcomes. Considering that motivation is one of the 

three components of COM-B system (Michie et al., 2011) of behaviour change, it is only natural to 

infer that this mechanism in conjunction with the IMAB (Easthall et al., 2008) domains that are part 

of it, is one of the three possible avenues that a PHR may influence the people with diabetes into 

adhering further with their medication.  

Self-efficacy has been described in terms of four sources of efficacy and four effects of strong versus 

weak self-efficacy beliefs (Reeve, 2005, pp. 232–235). Patient beliefs about consequences and 
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beliefs about capabilities are seen as very closely related based on the Framework analysis of this 

study. They are both part of the reflective motivation domain and trigger similar effect in the patient 

and are affecting self-efficacy in terms of choice and persistence as defined by Reeve (2005, p. 233). 

Individuals who consider their medication regimen too complex or not sufficient are less likely to 

adhere. Patients who feel less capable of handling their medication, blood glucose testing or 

planned activities may resist change because of feeling of inadequacy or fear or perception of others 

which may result from past experiences. Patients who feel unrest, having low confidence levels or 

unaware of the implications of their decisions may also resist change because of feelings discomfort 

and luck of depth of their knowledge. On the other hand, patients with high self-efficacy perceive 

the medication regimen to be easy and useful due to the effect of self-efficacy on the degree of 

effort and the persistence and will be less resistant to changes. 

Verbal persuasion, i.e. support and encouragement has been identified that affects self-efficacy 

(Bandura, 1977, 1997; Reeve, 2005; Schunk, 1989). Patients need as much assistance from 

healthcare professionals, family and friends as they can get, to help them become safer and manage 

their diabetes as well as is possible. It is therefore assumed that higher support would result in 

higher self-efficacy on the part of the patients. Patients who have better patient-clinician 

relationship and prescribed access to expensive diabetic kits such as Dexcom or Freestyle Libre 

perceive their medication regimen as simple and are less resistant to change.  

The influence of self-efficacy on decision making has been thoroughly investigated in past literature 

(Bandura, 1977; Gist, 1987, 1989). Patients who are confident that are able to make the ‘right’ 

decisions about their medication intake have strong self-efficacy comparing to the ones that are 

doubting themselves. To perform the best people first use their memories of past events to predict 

the most appropriate series of actions (Reeve, 2005, p. 234). This is an iterative process that requires 

analysing and re-analysing these past events to conclude regarding the effectiveness of their actions. 

Higher self-efficacy allows the patient to remain focus and not doubt oneself increasing the level of 

performance and lessening the resistance to change.  

Overall, patients’ perceived ability to use a diabetic kit, their understanding of the consequences of 

not taking their medication and their beliefs about their capabilities and memory affects their 

response to medication regimen changes and their view of quality of life.  

 

6.2.1.2 Mechanism 2: Increase feelings of esteem 

Self-esteem (see also section 2.6.5) has been defined as “the regard or respect that a person has for 

oneself” (Frank, 2011). The differentiation between emotions, mood and affect enabled us to have a 

separate mechanism for these states avoiding including emotions with self-esteem. Although as 

mentioned above they are very closely related and some may argue linked, so are the themes 

generated from the Framework method of this study. This differentiation shows the need to be 

more explicit as to what is the impact of these mechanisms to the outcome and what factors may 

mitigate it.  

The main characteristics of high-self-esteem are responsibility, goal commitment, genuineness, 

forgiving, internal values, positivity and self-improvement. The main characteristics of low-esteem 

are unhappiness, anxiety, inferiority or superiority, impatience, externally oriented goals and 

negativity (Frank, 2011). Some of these characteristics were identified during the Framework 

analysis (section 6.1.4). To achieve one’s goals requires the patient to feel free to act accordingly, to 

plan activities and to be aware that this needs to be done but confident to do so in a positive 
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manner. Patients with a greater sense of goal commitment perceive their medication regimen as a 

goal to be realised, as something that they have to do to maintain their health-related quality of life 

and are less resistant to change. At the same time patients mentioned sense of control that the 

accessibility of an otherwise expensive diabetic kit such as Dexcom or Freestyle Libre provides them 

when this is finally prescribed to them. This as a result improves their mood, relieves their anxiety 

and increases their feeling of esteem.  

6.2.1.3 Mechanism 3: Patient empowerment 

More than 98% of the overall diabetes care is self-provided; thus empowering the patient in any way 

has a direct impact on their overall health and attitude (Anderson & Rubin, 2002, pp. 3–4). Many of 

these patients are so used to be negatively criticised for their diabetes management that are 

reluctant to visit their healthcare professionals, are not feeling supported or feeling genuinely scared 

of the possibility of a negative outcome of a health blood test. 

P21: “…All my life I've been scared to go into my appointments, because I know how ruthless 

healthcare professionals can be when they're not happy with you… my HBA1C is a lot lower 

than 12 at the moment…but if I've jumped up from where I am now to 12. There would be 

serious questions. It would be kind of terrifying...” 

People that are empowered (see also section 2.6.1) have enough knowledge to make rational 

decisions, sufficient control and resources to act on their decisions and experience to understand 

the outcome of these actions (Anderson & Funnell, 2000, p. 11; Funnell et al., 1991; Reeve, 2005, p. 

235). Based on this definition, this study identified three behaviour change domains that via their 

relevant themes are able to improve patient empowerment, either by improving the decision 

making or increasing the knowledge, sense of control and understanding of a patient. For example, 

an adult with diabetes is using a PHR in order to better plan their day or activities or injections and 

therefore, to improve their medication adherence and their health-related quality of life. Clearly the 

word ‘better’ depends on the point of view of the participant, since for some of them it means less 

preparation or more accurate injections or something else.  

P07: “…because Libre takes a reading every minute and it allows me to plan injections 

better…” 

Some factors that hinder behaviour change are also identifiable and in the example above that the 

PHR improve injection planning a hinder factor could be the luck of insulin dosage calculator. 

P07: “…so if I am out for the evening and I don’t want to take my blood tester with me I will 

use the diabetes:M app instead, because that’s got a little calculator in there…” 

 

6.2.2 RQ1: The overall most important design features for people with diabetes 
This study identified the PHR design features (Table 6-5) that are currently used and are to some 

extend useful to our participants. These were derived from the study and validated by the PPI 

groups and healthcare specialists, based on five criteria in order of significance:  

1. The ones that their related cognitive, emotional or behavioural themes are part of more 

than one mechanism; 

2. The ones that were consistently defined by the participants; 

3. Consulting a diabetic consultant in Queen Alexandra hospital in Portsmouth and a diabetic 

nurse in Trafalgar Medical centre in Portsmouth; 
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4. The most frequently used and positively talked about; 

5. Validated by this study’s PPI group.  

A grouping such as this, was deemed useful based on the feedback of the healthcare professionals 

that were contacted as experts in the field (section 5.5.3.1) and considering the homogeneous 

context of the realist evaluation discussion (Section 6.2.1). For the face validation of these, 

conclusions and to use in the last PPI research (section 5.5.3.2) an electronic infographic was created 

(Figure 6-12), summarizing the most common PHR software and the more useful PHR design 

features for people with diabetes. The infographic was created using the Spark Adobe free account, 

hence the watermark at the bottom. 

 

Figure 6-12 Diabetes Infographic (PPI) 
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The themes that are included in more than one mechanism are reminders, diabetic kit accessibility, 

planning, increase awareness, improve medication adjustments, avoid finger pricking, peace of 

mind, confidence boost and improve clinician-patient relationship (Table 6-8). From these themes, 

the PHR design features that are related based on the Framework analysis in section 6.1.4, are 

reminders, trend, diary, daily patterns, carbohydrates identification, fitness tracking, data share and 

appointments management. 

From the features above, the ones that were consistently defined by the participants are trend, 

diary, daily patterns, carbohydrates identification, fitness tracking, data share and appointments 

management. The reminders feature definition was varied between the participants (see sections 

6.1.2 and 6.1.4.8), with some defining it as reminders to take medication and some reminders to 

have a lab test or visit a healthcare professional.  

The diabetes specialists nurse and consultant that were contacted, seemed surprised by the fact that 

appointment management has any effect on the medication adherence or the quality of life of the 

participants. They advised that although the participants life may get easier in short term, the 

outcome should not be measurable in the long term, thus they did not think that appointment 

management was a very important feature in terms of the research questions of this study. 

Looking at Table 6-5, the frequency of use of the mentioned features are design features are trend 

(n=13), diary (n=5), daily patterns (n=13), carbohydrates identification (n=3), fitness tracking (n=3) 

and data share (n=8). These six features were included in the infographic, to acquire feedback from 

the PPI group. Taken at face value, trend, daily patterns and data share are the three most common 

design features of this group. After considering the feedback from the final PPI group of this study 

(section 5.5.3.2) it is apparent that the most important design features are trend, diary, daily 

patterns, fitness tracking and data share. The diary feature was important for diabetes management, 

since the time before electronic PHRs, subsequently people with diabetes used diaries to log their 

blood glucose, carbohydrate intake or even exercise. 

The specialists commented on the importance of the fitness tracking feature, and this study wonders 

whether this is actually a diabetes related feature or a common “pop” element of the age we are 

living in, focusing more on physical appearance and exercise than ever before, especially after the 

development of social media. Regardless, fitness tracking has shown to increase motivation, and 

exercise is an important part of a healthy lifestyle, with or without a long-term condition.  

 

6.2.3 RQ3: Patient and disease- specific factors 
Taking at face value on whether a comorbidity exists or not (Table 6-6) there is no identifiable 

difference between the participants who have diabetes and a multimorbidity and the ones without a 

multimorbidity.  

Looking at the number of PHR that participants are using (Section 6.1.3), seven of the participants 

were keen to use a single PHR instead of the number of different PHRs that they are using. Clearly 

this observation only applies to the ten participants that are already using more than one PHR. 

The factor that has the higher mean level of quality of life is the environment (n=15.47), whilst the 

lowest is the physical health (14.00). This could be interpreted as most of our participants are 

married or living as married and may have children so their environmental quality of life is healthier 

than their physical health. When ageing the physical health slowly diminishes naturally, and in cases 

that there is a spouse and family, descendants the environment is “healthier” and improving ones 
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motivation to improve their quality of life to potentially live longer with their loved ones (Vos et al., 

2015). Furthermore, often these loved ones push or help the person with diabetes to adhere more 

to their medication, have greater support and to potentially better deal with multimorbidities 

(National Institute for Health and Care Excellence, 2016; Vos et al., 2015). 

Generally speaking regardless of personality, nearly all of the participants use PHR features such as 

trend and/or daily patterns. The difference between types of diabetes matters only in case of a 

patient using a feature that calculates the insulin dosage, which is clearly to be expected.  
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7 Study two: Heart Disease 
This chapter presents the results and discussion on the heart disease cohort. The methodology 

followed is explained in chapter 5.  

The recruitment of this cohort spawned over the three recruitment phases, initial, first major 

amendment and second major amendment (see section 5.6.4). Although there are multiple 

conditions included under the umbrella term of heart disease (section 2.1.3), participants were not 

easy to find, especially compared with the other 2 cohorts. The recruitment was particularly hard, 

due to the minimal prior knowledge of relevant patient groups or healthcare professionals the 

author has had. Another barrier was found in the social media groups that were relevant with heart 

disease. Especially between Facebook groups, it is common that heart disease group members have 

heart disease and also some form of lung condition. In two instances some group members were 

offended by this study’s Facebook post, which was asking only for people with heart disease and the 

advertisements were removed.  

Overall this research’s participation form was filled by 66 people, some of them were unreachable 

from the beginning, due to –what seemed to be – a typographic error in their contact details and 

some of them were not eligible to participate due to not using a PHR. Interestingly, from the 24 

people that were not interviewed, 13 of them were unreachable and seven out of the remaining 

eleven had heart disease. These seven potential participants had never used a PHR and they argued 

that they still wanted to talk to us to inform the study on why they did not use a PHR and what 

would make them use one. Although, this was not the purpose of this study and these participants 

were politely excluded, their willingness to talk about their mHealth opinions showcases the 

importance a properly developed mHealth software may have to their life.  

The Framework method analysis of this cohort began after the second PPI meeting had commenced 

(section 5.5.3.2), therefore there are some differences in the reporting of the analysis in the 

following sections. For example, there are no before and after realist evaluation diagrams, as in the 

Study one: Diabetes and Study three: Asthma. Furthermore, this cohort’s descriptive analysis 

triggered the author’s realisation that the reporting of the results should be simplified. This 

realisation occurred mainly because of the gap in between the analysis of this cohort to the other 

two, due to the covid-19 pandemic.  This caused a second iteration of descriptive statistical analysis 

and reporting, removing the Coefficient of variation (CV) (UCLA Institute for digital research and 

education, 2019) and median from each cohort’s values and instead add standard deviation and 

mean (see chapter 9 for further information). 

During the two initial recruitment phases, theoretical saturation seemed impossible to determine 

and this was the main reason behind the second major amendment, which Portsmouth hospitals 

trust (PHT) was included as a research recruitment site. At that stage the author had the impression 

that because most of the participants of this group had a slightly different underline heart disease, 

then this study’s outcomes would be diverse. However, when a meeting with a specialist heart 

disease nurse occurred (section 5.5.3.2), it became apparent that this was not necessarily the case. 

Although the underline conditions may be different, the participants’ opinions seem to be even 

more similar than the Study one. The specialist nurse’s expertise allowed this study to obtain the 

necessary understanding of the heart disease condition and the patient’s targets and to gain the 

ability to combine them together, into the realist evaluation.  

The input of this specialist nurse had the biggest impact in the analysis of this study than any other 

PPI or specialist discussion of the entire thesis. She simply stated that the initial families of themes 
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(Section 7.1.4), are not as discontinued as initially thought, and crucially that the context of these 

different heart diseases is more or less the same in regards to medication adherence and quality of 

life. She highlighted that the impact of heart disease in the quality of life is devastating and unless 

the measurable outcome of this study is related to medication evaluation or morbidity statistics 

then, the severity of the heart disease and its impact on quality of life, should be treated as similar. 

 

7.1 Results 
The overall demographical details of the cohort are in Table 7-1. The heart disease cohort has 13 

participants. There are more female (n=8) than male participants (n=5) and the majority of them 

(n=11) have high education status and high health literacy. Overall the heart disease cohort has a 

good spread of marital status. There are no participants over 65 years old, but every other age group 

is represented, showcasing a good spread. The majority of the participants (n=12) have at least 

medium IT literacy.  

Table 7-1 Heart disease cohort demographics 

Constant Options Participants (n) Participants (%) 

Gender Male 5 38.5 

 Female 8 61.5 

Education Status Higher education 11 84.6 

 Secondary education 2 15.4 

IT literacy High 7 53.8 

 Medium 5 38.5 

 Low 1 7.7 

Health Literacy High 11 84.6 

 Medium 2 15.4 

 Low - - 

Age  18-24 1 7.7 

 25-34 3 23.1 

 35-44 3 23.1 

 45-54 3 23.1 

 55-64 3 23.1 

 65+ - - 

Marital Status Living as married 6 46.2 

 Single 7 53.8 

 

 

7.1.1 Descriptive statistics 
As mentioned previously, the descriptive analysis of this cohort is different from the two other 

cohorts, which triggered the repetition of descriptive analysis of them. The sample size of the heart 

disease cohort was as expected too small to have meaningful inferential statistical tests. In a few 

cases this study identified associations between the sample characteristics and the outcomes, 

discussed in the relevant sections below.  
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As discussed, the BFI-2-XS scale (section 5.3.1.2) is used to contextualise the personalities of the 

participants from the people with heart disease cohort, in terms of open-mindedness, 

conscientiousness, extraversion, agreeableness and negative emotionality (Goldberg, 1990; 

Srivastava, 2019). The possible values of each domain of the BFI-2-XS are one to fifteen. Looking at 

the means and Table 7-2 we can infer that more than half of the participants have high (median 

>=10) agreeableness, conscientiousness and open-mindedness traits, whereas more than half of the 

participants have low negative emotionality and extraversion.  

In order to check the distribution of the variables in Table 7-2, Table 7-3 and Table 7-4, SPSS was 

used to create graphical figures for all the variables. Initially an inspection of the histograms and the 

normal Q-Q plots identified that they have the approximate shape of a normal curve and the data 

are approximately normally distributed (Tolmie et al., 2011, pp. 22–24). Therefore the standard 

deviation for approximately normal distribution has calculated in Table 7-2, Table 7-3 and Table 7-4. 

The standard deviation (SD) is interpreted with the mean in this study, as this is one of the most 

used ways in the literature (Singh, 2007, p. 144; Tolmie et al., 2011, p. 26). For example, if the mean 

of a dataset is 12.77 and its standard deviation is 1.589 (such as is the case of 

Agreeableness in Table 7-2), and following the same calculations as in Figure 6-1, then we can 

conclude that 95% of the values will lie between MEAN+-2SD, then 95% of the participants have 

Agreeableness between 9.592 and 15.948. These values are already outside of our sample range, 

therefore we can conclude that the sample is homogenous in terms of Agreeableness. Continuing 

the same calculations based on the Figure 6-1 and taking all the values of Table 7-2, the standard 

deviation in conjunction with the mean and the very low sample size indicate that the dispersion of 

the participants of this cohort’s personality traits is relatively close; thus this cohort is relatively 

homogenous in terms of personality traits, since nearly all values are in a 2SD distance of the mean.  

Table 7-2 Descriptive statistics of BFI-2XS scale reported from heart disease cohort 

Domains Mean Minimum Maximum Standard 
Deviation 

Open-Mindedness (O) 11.38 9 15 1.85 

Conscientiousness (C ) 11.38 7 15 2.959 

Extraversion (E ) 8.62 5 12 1.938 

Agreeableness (A) 12.77 10 15 1.589 

Negative Emotionality (N) 6.69 3 10 2.175 

 

The Medication Adherence questionnaire (MAQ) measures the intentional and unintentional 

adherence of the patients to their medical regimen (Morisky et al., 1986). Good adherence is 

considered anything more or equal to 75% (De Geest & Sabaté, 2003). Table 7-3 shows that most of 

the participants of this study has good medication adherence (mean >= 0.75). Looking closely on the 

range of values 0-1 and the SD=0.322, this study assumes that there is one or more outliers towards 

the minimum. A box plot was created to investigate the outliers, illustrating that 2 of the thirteen 

participants have low medication adherence (MAQ <=25%) (Figure 7-1 Study two; MAQ Boxplot). 

This means that 15% of our study sample size has low medication adherence.  

At this stage, the significance of this is questionable, since this study’s focus is not to investigate 

people based on their medication adherence, but to explore their opinions whether the PHRs may 

improve it. One could argue that given there is one participant with zero adherence, then the PHR is 

not helping. However, as it is the case in the literature, people often believe that they adhere more 

than they actually do. There is always the issue of this person feeling bored to complete the 
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questionnaire further and simply added one answer without looking or the questions could be too 

hard to comprehend (Brown & Bussell, 2011; Dixon et al., 2014; Lam & Fresco, 2015). Nevertheless, 

there are so many assumptions that can be done about the medication adherence of one or two 

participants. At this stage of the heart disease cohort’s analysis, we do not see the reason to split the 

context of this group further for the realist evaluation and we will revisit this idea after all the data 

are analysed in the section 7.1.5 Data integration.  

Table 7-3 Descriptive statistics of MAQ scale reported from heart disease cohort 

Domains Mean Minimum Maximum Standard 
Deviation 

MAQ Score 0.75 0 1 0.322 

 

 
Figure 7-1 Study two; MAQ Boxplot (y – MAQ score, x – MAQ values) 

Quality of life is defined as “people’s perceptions of their position in life in the context of the culture 

and value systems in which they live, and in relation to their goals, expectations, standards, and 

concerns” (Szabo, 1996; The WHOQOL Group, 1996). The World Health Organization Quality of Life-

BREF (WHOQOL-BREF) is a widely used measure instrument of health-related quality of life (Section 

5.3.1.1). It is advised that the interpretation of the WHOQOL-BREF includes the four aspects that 

denote the individual’s perspective per aspect, one overall quality of life value and the perception of 

health (The WHOQOL Group, 1996). Every single aspect’s score ranges from 4 to 20 and the higher 

the score is, the higher relevance with that aspect quality of life the participant has. The overall 

quality of life and the perception of health value range between 1 to 5 and the higher the score the 

better the quality of life and perception of health the participant has.  (The WHOQOL Group, 1996). 

Table 7-4 Descriptive statistics of WHOQOL-BREF scale reported from heart disease cohort 

Domains Mean Minimum Maximum Standard Deviation 

Physical Health (1) 12.31 8.57 16.57 2.157 

Psychological (2) 13.23 8.67 17.33 2.579 

Social relationships (3) 14.46 8 20 3.392 

Environment (4) 14.50 9 16.5 2.449 
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Quality of Life 4 2 5 0.816 

Perception of Health 2.92 2 4 0.760 

 

Taking at face value the small sample size, mean and standard deviation from Table 7-4, and making 

the same calculations regarding SD, 2SD and 3SD as per Figure 6-1, the aspects of physical health, 

psychological, environment and the perception of health are relatively homogenous, since nearly all 

values are in a 2SD distance of the mean. There exists one outlier in social relationships (value <=8). 

Most of the participants have at least average (average values rage is 10-12) aspects of health 

related quality of life and perception of health. There are a few participants however, for example 

the outlier in terms of social relationships and the minimum values per aspect that tend to consider 

their health related quality of life below average.  

Quality of life (QoL) is quite diverse, with 2 outliers (QoL<=3) and 3 outliers (QoL>=5). However, the 

rest of the 8 values of the sample size are concentrated as the Figure 7-2 indicates.  The sample size 

is quite small, so these results can ultimately be interpreted as 84% (n=11) considers their quality of 

life as good, and there are 2 participants who consider to have a below average or average quality of 

life. Considering that Study two has a wide variety of heart disease conditions, this finding is to be 

expected.   

 
Figure 7-2 Study two; QoL Boxplot (y – QoL score, x – QoL values) 

Overall, the cohort has high (mean>=10) open-mindedness, conscientiousness, agreeableness, and 

average to good extraversion, low negative emotionality (mean < 7) personality traits. The 

participants have good medication adherence (75%). The quality of life (mean = 4) and all four 

aspects are positively viewed from the people with heart disease, whereas the perception of health 

is on the negative side. 
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7.1.2 PHR design features that are currently used 
Similar to study one and two, this section includes all the features (Table 7-5) that were mentioned 

during the interviews and a definition of these, since there is a striking lack of such definitions in the 

literature. For completeness, even features that were mentioned only by one participant are 

reported. In contrast with Study three and similarly to the Study one, there is one feature that is 

mentioned only once. The connection of the identified features with the PHR and their several 

benefits are discussed in further sections. Were possible we kept the definitions consistent and if 

possible use identical phraseology throughout the study.  

Table 7-5 PHR design features for heart disease cohort 

Feature Quote Definition Participants 
currently 
using it 

Appointments 
Management 

P38: “…I can already do 
that through the 
evergreen app my GP 
has…” 

Medically related online appointment 
tracking and re-scheduling. 

P19, P38 

Data share P39: “…he is synching 
my data to his email…” 

Ability to share the PHR’s data with the 
healthcare team automatically through 
the PHR or via email or via plugging the 
PHR directly at the healthcare 
practitioner’s devices.   

P08, P18, 
P36, P37, 
P39, P41 

Daily Patterns P36: “… [PHR] it tells 
me how good I did in a 
week...” 

Weekly, bi-weekly, monthly or every 3 
months reports with health related 
measurements (i.e. heart rate or blood 
glucose) patterns and graphs. Ability to 
view and analyse the patterns of these 
measurements over this period of time 
holistically.  

P03, P18, 
P19, P36, 
P38 

Education P03: “…a video talking 
about the effects of the 
medication and what 
you should be careful 
of…” 

Anything that can improve the user’s 
health literacy and understanding of 
their condition. 

P03 

Health 
tracking 

P22: “…it monitors my 
heart rate, so I know... 
Yeah. It takes into 
consideration what my 
heart is in connection 
with my medication…” 

Health tracking includes all the features 
that measure fitness, O2 saturation 
levels, peak flow, heart-rate and stress 
level.  

P01, P05, 
P08, P18, 
P19, P22, 
P37, P38, 
P41, P42 

Long battery 
life 

P08: “…I like one more 
feature about this 
device. I don't have to 
charge it often. It has a 
long battery life…” 

It focuses on smart watches and 
external devices. The convenience not 
to have to charge them every day. 

P08, P37 
 

Quantify 
adherence 

P03: “…it gives me the 
values, tells me 92% 
adherent…” 

Provides a percentage of medication 
intake. Quantifies it not just showcases 
a diagram. 

P03, P36, 
P39, P41 
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Reminders P05: “…a reminder that 
my current stock in 
medication is low…” 

Setting reminders to take medication or 
to reorder their prescriptions. 

P03, P05, 
P08, P18, 
P38, P39, 
P41, P42 

Sleep 
monitoring 

P33: “…the sleep 
pattern, that it 
measures my sleep…” 

Sleep monitoring tracks patient’s sleep 
patterns.  

P18, P22, 
P38 

Social media P36: “…I usually post 
this in “Health 
Unlocked” and brag a 
bit…” 

Includes sharing in social media or 
blogging regarding health data. 

P36, P37 

 

7.1.3 PHR Software that are used by the participants 
Based on the patient and public involvement (PPI) advice, this section has been added to name the 

actual PHRs that the participants of this cohort were using. Figure 7-3 illustrates that most of this 

cohorts participants were using the Fitbit, followed by Medisafe. In total 8 unique PHRs were used 

by the 13 participants.  

As discussed in section 6.1.3, the formal classification of these PHRs based on the rationale for their 

usage is also limited. However, some PHR categorisations mention that a healthy living mobile 

app tracks health metrics (Francis, 2018). Ten out of the 13 of this cohorts’ participants are using at 

least one fitness/health tracker, and five out of the 13 participants were using more than one PHR at 

the same time. One of these five participants was using Medisafe with a specific PHR (Reumabuddy) 

for a different long-term condition they have, which is rheumatoid arthritis. Two from the rest of the 

four participants were using 2 fitness/health trackers at the same time, namely Strava with Fitbit or 

with Garmin. Two were using Fitbit or with Garmin with Medisafe or myHeart, which are PHRs with 

features such as medication inventory, education, diary and they often provide some tethering 

functionality. The participant with the rheumatoid arthritis (RA) was the only person from this 

cohort that would prefer an all-inclusive PHR, probably due to RA rather than the heart disease. The 

Medisafe, myHeart and Reumabuddy PHRs are categorised as healthy living.  

The extensive use of fitness/health trackers from this cohort was anticipated according to the heart 

disease specialist nurse opinion, who stressed the fact that heart disease’s symptoms can easily be 

measured by a fitness tracker. Furthermore, a lot of people are wearing such trackers since they are 

not considered medical device, and are often used by influencers and “instagrammers” to promote 

fitness or weight loss (Stollfuß, 2020). As P38 stressed it looks “cool…and nobody cares…” 
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Figure 7-3 Study two: PHR users 

Overall, people with heart disease are keen to keep an eye on their heart rate and steps with 38% of 

them to use more than one PHRs.  

 

7.1.4 Framework method generated themes 
As described in detail in methods (section 5.4.1) this study utilised the Framework method 

(Srivastava & Thomson, 2009) to analyse the qualitative data from the interviews. This method is 

profoundly systematic, enables the researchers to draw descriptive conclusions and has no 

allegiance to either inductive or deductive analysis, which makes it ideal to use in a pragmatic 

research (Gale et al., 2013). Framework analysis consists of seven stages: transcription, 

familiarisation, coding, developing a working analytical framework, applying the analytical 

framework, charting data into the framework matrix and interpretation. 

The author transcribed and conducted all the interviews, which enable her to quickly familiarise with 

the data. Coding and charting of the data was performed in NVivo 12. When the coding reached 

roughly 25% (n=5) of the interviews, a working analytical framework was developed, which was 

applied and revised in regular intervals to accommodate other codes. After all the coding finished 

the final analytical framework (or final thematic map) was applied by revisiting the transcripts and 

further apply or modify the codes according to it. Finally, the framework matrix was deployed and 

the data were interpreted based on it.  

The generated thematic map is illustrated in Figure 7-4, followed by a narrative of each theme. The 

Framework method table is included in Appendix B – The Framework method matrixes. From the 

generated thematic map, three families of themes were identified, namely improve decision making, 

improve lifestyle choices and improve clinician-patient relationship.  

 

1

5

3
4

1

1

2

1

Band 2

Fitbit

Garmin

Medisafe

MyHeart

Reumabuddy

Strava

WeFit



148 | P a g e  
 

 

Figure 7-4 Thematic map for medication adherence for people with heart disease cohort 

This analysis generated three core families of themes, a group of barriers and a group of 

participants’ aspirations. Therefore all the themes and subthemes are presented in this section as 

part of their broader “thematic” family. Every family has one general illustration of themes, 

subthemes, barriers and patient aspirations related to it. The three diagrams that each corresponds 

to one family of themes, abide by the notation illustrated in Figure 6-4. 

 

7.1.4.1 Improve decision making 

Living with and treating any long-term condition (LTC) changes the everyday life and mind-set of the 

person in multiple and complex ways (Fry et al., 2016). As P19 discussed:  “… [PHR] makes me more 

informed. Then I can make better decisions…” Clearly information is key to making any decision, this 

family of themes discusses how the information provided by the PHR data improves decision 

making, which ultimately improves medication adherence. The link between the themes of this 

family, the PHR design features, barriers and aspirations illustrates the Figure 7-5. 

The use of the PHR features shown in Figure 7-5, enables people with heart disease to plan their 

everyday routines, when to measure their blood pressure or to take their medication. This decision 

extends to how much medication a participant will take; increasing the awareness of complications, 

or health problems that may arise and what to do to change that, i.e. to change exercise time or 

alter a medication dosage. Having the ability to see the percentage of your medication adherence, 

increases awareness which improves the decision making to improve medication adherence. Often 

these people had no idea how bad or good their adherence to medication was. Improving 

independence and quality of life via improving patient’s decision making to complete or not an 

activity provides the users with the confidence boost that they need, to improve control and feel 

confident in themselves. 

An interesting finding, which was not apparent in the literature review (section 3.4), is that a 

wearable device, a wearable PHR is there, is hard to miss, a reminder by itself; therefore you have a 

constant reminder that you have to adhere to your prescription and lifestyle guidelines. 

Participants are often ignorant about the existence of PHRs that may assist them in their decision 

making or are obsessing about health-tracking and checking their heart rate every 5-10 minutes, 
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which may impact their quality of life. Participants aspire for more timed feedback and more 

education about their condition and medication to improve their decision making. Medication 

management is also believed that would improve their decision making and education concerning 

drug-to-drug interactions and improve their confidence levels as to their medication or medication 

dosage is appropriate for them.  

 

Figure 7-5 Study two: Family one - Improve decision making 

 

7.1.4.1.1 Planning 

Planning includes multiple facets. Participants are able to plan more events around their condition, 

for example to stay indoors in a cold day, using the daily patterns and health tracking features. 

Participants are also able to plan their exercise routines and their overall day.  

P01: “…It's given me indication on certain days when it's really been quite cold and windy, my 

heart rate goes right up…” 

P38: “…I used to be extremely active but now it has clearly lessened due to tachycardia. But I 

see when my rate drops or goes very high and I know for example that I shouldn’t exercise in 

the morning but during the evening…” 

P41: “…So I add my blood pressure in the app and it allows me to plan my day better… in the 

mornings now I know I can do some exercise but if I do that in the evening my heart does not 

like it…” 

Participants are able to better plan their measurements and medication intake times to be more 

consistent so as they are easily comparable and enable better decision making, judgements. 
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Planning better medication consumption times and routines enables participants to feel that they 

have higher control over their lives and arguably better health overall.  

P01: “…What it's taught me now using this Fitbit is I take my medication at seven o'clock in 

the morning, so by nine o'clock it's in my system and working fairly effectively…” 

P05: “…You're able to see how it was higher yesterday than it was today. But then again I 

took the blood pressure at 12:00 yesterday and at 3:00 today or something. It lands for a 

much more accurate measurement. Plan measurement…” 

 

7.1.4.1.2 PHR as a reminder 

Participants shared that just by recording their health measurements in the PHR and seeing their 

daily patterns is often enough to remind them to take their medication. Patients that track their 

heart rates or blood pressure are able to identify whether they took their medication or forgot just 

by looking at the figures and numbers.  

P05: “…if I see my blood pressure's high I can then have a look in my little box, and oh, yeah I 

forgot to take it today. I do... So that reminds me sort of the fact that I'm measuring my 

blood pressure. And recording it. That action tends to remind me to take the medication as 

well…” 

A wearable PHR can be a reminder by itself, especially if the participant is not an athlete, since they 

are well aware of why they are wearing their Fitbit or Garmin or whichever wearable.  

P18: “…just wearing the Fitbit the whole time in general, that kind of helps me remember. I 

can't forget; if I look at my wrist, I know why I'm wearing the device. The whole reason I'm 

wearing this is to track my heart rate. That would make you remember to take…” 

The reminder feature, although simplistic and arguably not very useful in circumstances such as 

polypharmacy is still useful because it reminds patients to take their medication. 

P08: “…I don't have to think about my medication times. It reminds me, I take it, and that's 

it…” 

P41: “…The key one for me is being able to see the reminders to take my heart BP pill. 

Because you can type the name of the medication and select the correct dose then it allows 

you to add 5 fields for it. So it helps me remember a lot more easily…” 

 

 

7.1.4.1.3 Awareness 

This cohort is homophonous as to awareness improves their quality of life and medication 

adherence. Every single participant mentioned this in difference aspects. Using a health tracker with 

daily patterns informs patients about the connection of initially unrelated events and triggers such 

as the weather and the heart rate. Based on this new information, patients may be able to make 

more informed decisions about medication intake times, routines, verify their condition state and 

their medication intake times and medication adherence rates.  

P01: “… Fitbit given me indication on certain days when it's really been quite cold and windy, 

my heart rate goes right up…What it's taught me now using this Fitbit is I take my 
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medication at seven o'clock in the morning, so by nine o'clock it's in my system and working 

fairly effectively…” 

P19: “…Because I'm using the software for information purposes… It makes me more 

informed. Then I can make better decisions…” 

P22: “…I check my heart rate to make sure I'm not exceeding what I should be…” 

P36: “…I can see how well I am doing since I see the adherence percentage. I can then make 

sure I know what I am doing wrong and try be better, more punctual with my medication…” 

P38: “…makes me more aware of my heart rate at any given time…” 

P41: “…I add my blood pressure in the app and its allows me to plan my day better, for 

example in the mornings now I know I can do some exercise but if I do that in the evening my 

heart does not like it…” 

P42: “…The [PHR] allows me to track runs, walks, gyms sessions, etc., along with the things I 

eat giving me a more accurate illustration of my calorie intake and expenditure…” 

The health trackers and daily patterns also are able to inform patients about their condition 

worsening or getting better, enabling them to better track their health and by increasing their 

awareness they also increase their knowledge about their body and their confidence also improves.  

P08: “…I had to record my pulses and many times during the day so that helped me a lot to 

see where I am…” 

P18: “…I can literally see it occurs on a graph where it peaks and then it drops all the way 

down… It let me know that my heart was too low because I was getting down to 50 beats per 

minute, which was a bit too low…” 

Because of the health trackers patients are able to realise whether they took their medication the 

days before, and correct this behaviour the next day. Clearly, this is too late for the skipped dose but 

it is better to remember to take the medication because of the elevated heart rate for example, 

instead of skipping days’ worth of medication at a given interval.  

P05: “…I have a couple of times noticed my blood pressure's been high and realized that I 

hadn't taken my medication the day before…if I see that [heart rate] is high on a given day I 

can check my medication level. And I'll see, oh I didn't take it yesterday so it does remind me 

to take it…” 

Patients also made drastic changes for example changing a medication type of serious dosage 

alterations based on the use of PHR’s features such as the health trackers, sleep monitoring and 

daily patterns.  

P18: “…it affected my sleep and I would wake up in the night with cramp in both of my legs, 

so I'd have to jump out of bed…so I felt a bit off, went back to the doctor and they did a blood 

test and…changed my medication to a much lower dose so that [heart rate] came back up…” 

P22: “…Because it monitors my heart rate, so I know... Yeah. It takes into consideration what 

my heart is in connection with my medication, and also the sleep pattern, that it measures 

my sleep…” 
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P38: “…I see when my rate drops or goes very high and I know for example that I shouldn’t 

exercise in the morning but during the evening… my heart rate is between 50 and 58 whilst I 

sleep. I showed that to my consultant and I went to from a max of bisoprolol…to a lower 

dose...” 

Medication adherence is a complex behaviour and patients often believe that they adhere to their 

medication regimen perfectly, but in reality they do not realise how many dosages they skip or take 

in not optimum times (Brown & Bussell, 2011; Martin et al., 2005). This is true not only for people 

with heart disease but also for any person with either acute or long-term condition that needs to 

stick to a routine for any amount of time. Medication non-adherence can have many long term 

negative effects including morbidity and death (Brown & Bussell, 2011; Martin et al., 2005). A PHR 

with the daily patterns, quantify adherence, social media and reminders can inform patients of what 

their real medication adherence rates look like. 

P03: “… I didn't realize how irregular I was. I would just, you say, okay, I'm going to skip it 

today, or I'm going to just skip it tomorrow. But not realizing the impact of how much I have 

skipped in that period…” 

P39: “…keep track of how much you are messing up your medication and why. This was my 

problem. I thought I was perfect in taking my medication, but it turns out that I was skipping 

more than half the dosages in the evenings after work…” 

A slight different aspect of patient awareness was also volunteered, not during the management of 

the condition, but during diagnosis. A participant was using a PHR for recreational use, until an 

observation was made by a family member regarding their oxygen levels. Based on this observation, 

this patient was aware that there was a problem and was able to get medical help earlier than would 

otherwise be possible. 

P37: “…It saved my life, it has spo2 which is oxygen levels, I didn’t know mine were low but 

my daughter is a doctor and was a bit concerned…I was in hospital way sicker than I 

realized…so it’s good to see the number rising daily as I get better…” 

7.1.4.1.4 Confidence boost 

A few participants said that their PHR improves their confidence in terms of feeling safe to do 

activities, to change their routine and overall improve their quality of life minimizing their fear of 

complications and empowering them to be active and live independently.  

P22: “…it's improved my confidence to go out on my own and be able to check what my heart 

rate is doing…” 

P36: “…It makes me feel so much more confident that way. My GP can see and give me 

advice on what to change to do better…” 

P41: “…It less my anxiety level maybe. Because you know you can just do that quick check so 

it did improve my quality of life yeah…” 

P42: “…It makes me confident that I can exercise safely, it is important for me being an 

athlete all my life now I feel without purpose sometimes…so I am more confident now that I 

will be aware if something goes wrong with my heart rate…” 

Complimenting awareness, some PHR features such as health tracking, daily patterns and reminders 

enable people with heart disease to know more and manage their medication and lifestyle better by 

taking control and therefore boosting their confidence level.   
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P19: “…if you feel you have some measure of control over your health and wellbeing and the 

condition and in order to do that I think you need the information and initially in the 

beginning the first thing I did was become very, very well informed about my condition…” 

 

7.1.4.2 Improve lifestyle choices 

Figure 7-6 illustrates the link between the themes of this family, the PHR design features, barriers 

and aspirations. Any health/fitness tracker is basically “invisible” to the public, since as mentioned 

before, they are often used by influencers and “instagrammers” to promote health lifestyle (Stollfuß, 

2020). Therefore a fitness related PHR is more convenient to use than a clunky blood pressure 

meter. This convenience extends to ease of use, since these devices are typically very user friendly 

and do not require any training to use. Easily measuring and viewing necessary health values, makes 

manage medication intake easier for people with heart disease. 

As discussed in (section 2.6.5) mood can play a great role in the motivation of any person to adhere 

with their prescription medication. Communication of ones achievements via the PHR with social 

media or a stylish wearable device to wear provide the necessary mood lift or satisfaction to people 

with heart disease that enable them to improve their quality of life and medication adherence. 

Participants are often ignorant about the existence of PHRs that may assist them or are obsessing 

about health-tracking, which result in lower satisfaction about their lifestyle. Participants aspire for 

more timed feedback and more education about their condition and medication to improve their 

lifestyle choices, such as when to exercise. Gamification and reminders may provide the satisfaction, 

therefore improving their self-esteem and lower patient’s forgetfulness, resulting in improving their 

medication adherence.  

 

Figure 7-6 Study two: Family two - Improve lifestyle choices 
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7.1.4.2.1 Convenience in use 

Generally speaking people do not want to look different and especially when someone has a long-

term condition that is not visibly identifiable, patients would rather hide it from plain sight or lie 

about it (Webber, 2018). Moreover, people with heart disease are often measure their heart rates of 

blood pressure and the non-digital tools for this are a large in size, easily identifiable and often very 

uncomfortable to carry them around. Features such as health tracking and sleep monitoring enable 

people with heart disease to use a compact PHR device to perform their measurements without 

being identified as people with long-term conditions by the public.  

P08: “…Well, it's not convenient to have a big medical instrument to monitor your pulse or 

your heart, or blood pressure, it's more convenient for everyday use…”  

P38: “…Fitbit is so easy to use and convenient to track your heart rate. It also looks cool. You 

know? I don’t carry any big instruments to monitor my heart rate, I just wear a watch and 

nobody cares…” 

Social media, reminders and long battery life features also enable people with heart disease to easily 

take their measurements, due to the PHR’s simplicity and lasting duration of use.  

P08: “…I don't have to charge it often. It has a long battery life…” 

P19: “… [PHR] is very easy because I record my BMI... I'm not sure how accurate but, it's very, 

very easy, it just calculates those things. You can record other information too if you wish, 

but it's just easy, easy for me to use… It's very, very straightforward…” 

A participant identified features that they find convenient, such as data share, which also improving 

their relationship with their clinician, since they make the appointments more intuitive. 

P37: “…What is also convenient is the heart rate, I show that to my consultant and she is able 

to see patterns that I cannot and she changed my dosage a bit...” 

People with heart disease found PHR easy to use to manage their medication intake. Using features 

like daily patterns or health trackers they can easily identify whether they skipped a dose and try to 

compensate or at least remember to take the rest of their medication. 

P03: “…It's very easy for me to just check off what I've taken and say skip for what I haven't 

taken or if I'm not able to take any of them, then I can skip all of them…” 

P05: “…I have a couple of times noticed my blood pressure's been high and realized that I 

hadn't taken my medication the day before… Because if I don't take it, if I forget, because I'm 

a forgetful kind of person...” 

 

7.1.4.2.2 Satisfaction 

The ability to quantify adherence and see a percentage of success enables patients to feel satisfied 

and happy with their efforts to control their heart condition. 

P03: “…And then when I see [medication adherence] over 90% then it's sort of 

satisfaction…it's hard to understand the overall impact of what you're doing. So this way I'm 

able to see if I'm being good or not…” 
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A participant volunteered that the fact that their blood pressure is controlled by medication and 

checked often via the PHR, make them feel content that there is at least one thing in their body that 

is not going wrong.  

P05: “…I know that my blood pressure is controlled by my medications. So I know that of all 

the things that could go wrong, that isn't one of them…” 

Being able to quantify adherence and use social media fulfils a participant’s need to communicate 

their health related achievements. 

P36: “… [PHR] tells me how good I did in a week. I usually post this in “Health Unlocked” and 

brag a bit, because I am very competitive …” 

A wearable PHR is also often stylish and pleasing to the eye, satisfying a more materialistic need a 

participant expressed. 

P38: “…Fitbit also looks cool. You know? I don’t carry any big instruments to monitor my 

heart rate …” 

 

7.1.4.3 Improve clinician-patient relationship 

This is the only theme or family of themes that does not have an allocated subtheme. Every quote is 

linked to improving the clinician-patient relationship in order to improve medication concordance 

and therefore medication adherence. Figure 7-7 illustrates the link between this theme, the PHR 

design features, barriers and aspirations. 

Barriers that hinder the good relationship between patients and clinicians are relevant to the 

ignorance of the existence of the technology and even if a patient know and uses a PHR, often a 

clinician is reluctant to use the data from it. 

Participants believe that they will feel more motivated and safer if they were able to view their lab 

test and manage their medications. They also aspire for features such as appointments 

management, share data, and getting feedback, which would improve their communication with 

their clinician, improving their self-esteem as to whether what they are doing is beneficial for their 

health.  
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Figure 7-7 Study two: Family three - Improve clinician-patient relationship 

Having some data to share or some daily patterns for the clinicians to see, can make the medical 

appointments more productive and intuitive. There are possibilities that the healthcare practitioners 

will order further tests, change the medication type or routine or dosages based on the PHR daily 

patterns, trackers and data overall.  

P03: “…I have it on my phone and then when I'm meeting them I'll open it up and look at or 

before meeting them I'll open it up to sort of remind myself of whatever has happened since I 

last met them and then I can talk to them about it…” 

P18: “…[PHR] let me know that my heart was too low because I was getting down to 50 

beats per minute, which was a bit too low…went back to the doctor and they did a blood test 

and they changed my medication to a much lower dose so that it came back up…” 

P37: “…the heart rate, I show that to my consultant and she is able to see patterns that I 

cannot and she changed my dosage a bit…” 

P38: “…I know for example that I shouldn’t exercise in the morning but during the evening. 

My consultant suggested even late evenings but I still have teens at home that they need me 

from time to time….I showed [resting heart rate] to my consultant and I went to from a max 

of bisoprolol of 10mg due to tachycardia on exertion to a lower dose of 2.5mg my resting 

heart rate dropped from 64 to 53 literally overnight…” 

P39: “…my consultant takes the app and says he is synching my data to his email…” 

7.1.4.4 Barriers 

This study’s research questions did not focus on the barriers of PHR use or applicability. However, 

these problems were volunteered by the participants during the conversations.  
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7.1.4.4.1 Clinicians reluctant to use technology 

Two participants recognised that there is a problem when the healthcare practitioners refuse to use 

technology either to store extra patient data or to provide online or over the phone lab test results. 

Although this is most probably due to strict data governance policies and the GDPR legislation, it still 

caused frustration for some participants.  

P19: “…The GPs don't want the data… if I take a printout of the data with me to discuss 

anything, that's fine, but they don't ever want a copy…” 

P36: “…My GP don’t give them on the phone so I have to wait weeks if not months to get an 

appointment to get my results…” 

7.1.4.4.2 Ignorance of technology 

Two participants were unsure regarding the existence of some of the available PHR features, such as 

the ability to book appointments online and the ability to share data. Clearly this depends on the 

healthcare practitioner too, whether they have enabled such services into their clinics.  

P03: “… [book appointments online] would also be very perfect. I don't think that will happen 

anytime soon, but it will be very good if it does…” 

P36: “…Could I [share the data]? I thought this is only when they give you the app and ask 

you to use it. I will ask them now…” 

7.1.4.4.3 Obsessing over health-tracking 

Two participants said that they felt that they were getting addicted into looking at their heart rate 

every couple of minutes. Both also commented that this minimised over time, but it took some 

effort of their behalf.  

P01: “…if you're not careful, you tend to look at it too much… you get too obsessional with 

looking at your heart rate…” 

P36: “…I used to check my heart rate every five minutes in the beginning…I got addicted I 

think...” 

 

7.1.4.5 Participant’s aspirations 

These are themes that emerged during the interview and are requested by the participants, 

depending on what type of PHR they are using. Some of these were mentioned voluntarily by the 

participants or they were mentioned during the section 5 of the interview, which enquired about 

features that this study identified during the literature review. 

Most of these features are not a necessity, based on the comments of the participants. They simply 

illustrate specific extras a PHR could have to give the best possible assistance to people with heart 

disease.  

 

7.1.4.5.1 Appointments management 

This feature has been defined in the former section. There were many participants who thought 

negatively that this feature will never be implemented, or it will be overused. The participants 

assumed that it will be very easy to book an online appointment instead of waking up very early for 

their standards or trying to jungle driving and calling, which apart from dangerous is also illegal. 
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P03: “…That would also be very perfect. I don't think that will happen anytime soon…” 

P05: “…that would be useful…often if I want to book an appointment with a doctor, I need to 

call at 8:00 in the morning which is when I'm driving to work…” 

P08: “…very convenient to book appointments with a doctor via the application…” 

A participant also mentioned that another assumed benefit would be lower their anxiety when they 

are waiting for an appointment to get their lab results.  

P36: “…definitely make everything faster. I hate to wait months to get my results…very 

annoying especially when I am panicking as to how my arrhythmia is …” 

7.1.4.5.2 Share data 

Half of the participants of this cohort are already sharing their data with their healthcare 

practitioner. A participant that does, would like this to happen automatically without them having to 

actually send their healthcare practitioner an email with their data or showing their phone to them.  

P03: “…it would be much better if they had access to it as well and they could just see it…” 

A participant has to use a manually plotted graph to share their data with their healthcare 

practitioner, so they are able to see them. This participant not only hopes for a simple data share 

functionality, but prefers a report share functionality, where the data are already analysed and 

visualised in annotated graphs.   

P05: “…If I could automatically just press a button and see it, a graph of the last week or 

month or something. Yeah that would be useful. If I could annotate that as well…” 

Some participants were interested as to why the healthcare practitioner would want to see their 

data and prevent automating this process, either due to data ownership, or out of embarrassment 

or fear of the consequences.  

P19: “…it depends on the reason why they want it and what they're going to do with it. As I 

said before, I think it's an issue to do with data ownership …” 

P38: “…if I could share them whenever I want and share what data I want to share. I don’t 

want my consultant to have real time data…” 

P42: “…I would want to be able to set when to share the data…” 

 

7.1.4.5.3 Education 

This feature has been defined in previous sections. Participants would like to be able to get informed 

regarding medication interactions and adverse reactions. 

P01: “…what sort of reaction would you get with the medication…” 

Some participants stressed that although this would be an interesting and helpful feature to have, 

this would only be the case when the diagnosis of the condition is new, and the patients are looking 

for more information regarding their condition and their medication. Apart from this time, the 

feature would mostly go unused unless there is a further development of the condition or any 

change that the patient may like more information for.  
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P05: “…I think it would mostly be a one off thing, When you're first diagnosed with a 

condition like high blood pressure for instance… that's the point you seek information 

typically I would think. Is when there's a change…” 

To amplify the point above, a participant will definitely read everything that the PHR will have 

available, but there was no mentioning of doing this repeatedly. 

P08: “…I definitely would read all of them and think about them …” 

 

7.1.4.5.4 Getting feedback 

This feature is linked to data share feature. It derives from the literature. The interview question was 

inquiring whether the participants would be interested in getting feedback if they could or if they 

currently are sharing data with their healthcare team. If the participant was positive in getting 

feedback then a follow-up question regarding if they would trust this feedback and implement the 

advice even if it was given by a healthcare professional that they did not know. The second part of 

this question was informed by the new NHS advances towards the OpenPHR (Payne, 2018), and aims 

to make the people’s views heard, which are not always in agreement with the initial intentions of 

NHS.  

There were a few participants who saw the feature as very helpful and believed that they would 

follow the electronic feedback advice regardless of who the practitioner is, as long as this person is 

medically trained NHS personnel. They mentioned that it will save time, since they would not have 

to wait to call the surgery the next day.  

P03: “…if I have any questions now I have to…wait…but if I could get feedback immediately, 

that would be amazing…” 

P41: “…I think that would be nice to have but not essential…” 

P42: “…Why not. Yes I would follow it if the person is NHS approved…” 

Another participant volunteered that they would follow the feedback only if there was the possibility 

to clarify it or ask any questions to the person that provided that feedback. 

P37: “…I would actually feel much more comfortable, and if I could have a discussion with the 

person proving the feedback then why not follow it…” 

Some participants would reconsider using this feature if the feedback does not come from their 

trusted healthcare practitioner, regardless who is the person behind it and their credentials. A few of 

them would take into consideration the feedback and only act on the advice when they would have 

spoken with their healthcare practitioner first and some of them would bluntly refuse to use this not 

comprehending its purpose or feeling uneasy.  

P05: “…If suddenly my blood pressure started to run to steep I'd like to think I would 

notice…it would be good if my doctor could look at it and say, there's a problem…” 

P08: “…I don't think I would do it without consulting with my personal doctor…” 

P18: “…if it was my consultant then yes, but if it was just someone else then maybe not…” 

P38: “…no not from another person. Why would they do that? I wouldn’t follow such advice, I 

would be very concerned…” 
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Another participant said that they would want to know the form of the feedback and the depth of 

information there would be provided, before commit or not to use this feature.  

P19: “…I think we need to know what the boundaries are with the information that they will 

and won't provide to you in the text message or an email…” 

7.1.4.5.5 Gamification 

This was a unique feature between the cohorts, volunteered by a single participant. Gamification has 

deep roots in young and adolescent targeted based PHR and mobile health applications (Deterding 

et al., 2011; Hightow-Weidman et al., 2018; King et al., 2013). This feature has been defined in the 

literature review section 3.4.5. The participant that volunteered this feature, thought that it will 

improve their motivation by having some gamified features, like scoring points if you adhere to your 

medication regime. 

P03: “…it would be interesting if I'm taking your medication was made more entertaining. Like every 

time you take, you take your medication, you get some points or you get something in like a game 

format…” 

 

7.1.4.5.6 Medication management 

Participants that would be inclined to use this feature, which is defined in section 3.4.5, mentioned 

the potential usefulness of it in situations that the patient might been incapacitate or need help to 

administer the medication. A medication logbook in a way that might inform emergency services 

and other healthcare practitioners of the current medication intake of the patient. 

P38: “…That could be helpful, I take a few medications and I am allergic to others so if I 

collapse again at least the A&E will know…” 

P42: “…Every time I feel dizzy I wonder if they will know how many medications I take or if 

they will even know about my heart I guess I would feel safer…” 

Other participants volunteered that they would find such a feature useful, to alert them for drug to 

drug interactions and to remind them which medication routine they have to follow.  

P41: “…If it will flag up problems with drug to drug interaction, it might be an interesting 

software to help overcome some things the doctors might miss …” 

P18: “…My dose gets changed quite a lot, so I end up with loads of pills of all different 

dosages, and I have to remember which ones to take…” 

A participant also volunteered that it would be helpful if such a feature was followed up by a log 

system of medication consumption verification from the patient. 

P01: “…if I had something that I could press on my Fitbit that said, I've taken my medication 

for the day and then it shows up on my Apple, my phone…” 

7.1.4.5.7 Reminders 

A lot of participants (n=8) of this cohort were already using reminders. As this feature was defined in 

section 3.4.5, three more participants found it a good idea to have a reminder to take their 

medication. A participant also volunteered that it would be nice to have reminders for the repeat 

prescriptions. 
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P19: “…you have to put the repeat prescription and you have to…wait…It's a real pain. So 

yeah…” 

P36: “…I think I like the idea of a reminder for my medication…” 

P37: “…That would be good yes…” 

7.1.4.5.8 View lab tests 

Participants that would be motivated to use this feature, which is defined in section 3.4.5, 

mentioned that they would like to be able to view their lab results. Some participants would use this 

feature as to store older lab results, so they can compare the results in the future.  

P03: “…I do regular blood tests…its very manual… if that was automatic… to add regular 

complete blood count haemoglobin. Then like, liver function test…” 

P41: “…if you get the information back from the lab that would be an interesting thing to do. 

The ability to update and add the result yourself might be useful…” 

Some participants would be willing to use this feature only if the lab test results were firstly 

explained by their healthcare practitioner. 

P08: “…I would use that if I could show it to doctor…because I don't know how to interpret 

my blood test…” 

P18: “…If the blood test results went straight on my app, so I would still have a phone 

consultation with my consultant just to discuss those results…” 

P19: “…I think it would be useful to be able to view lab tests that had been previewed by your 

GP….” 

P39: “…maybe not to view them at the first time, but to be able to view them after you had 

an appointment with the consultant…” 

Some participants felt confident to interpret their lab tests, and although they might felt uneasy 

seeing a not so positive result, they believed that is would still be better to know, and if that was the 

case they would be able to contact their healthcare practitioner.  

P22: “…that would be good… I wouldn't panic, but I think it's better to have the information 

than not…” 

P37: “…I would like this… Clearly would be scary if a test is on the roof as you say, but I can 

always call my consultant…” 

7.1.5 Data integration 
The data were integrated during the synthesis phase using triangulation methods to assess 

concordance between the qualitative and quantitative results. That is, qualitative evidence of 

preferred PHR design features, medication adherence and quality of life were compared with 

quantitative data results of the MAQ, BFI-2-XS and WHOQOL-BREF for each participant. Specifically, 

the preferred PHR design features per participant are the ones that they mentioned during the 

second and third questions of the interview (Appendix H – Interview guide), which inquired about 

examples of PHR features that the users value and that they think help them improve their 

mediation adherence. The majority of the qualitative evidence regarding medication adherence 

come from questions three and four that explicitly ask for medication adherence improvement and 
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the relevant evidence for quality of life are mostly derived from question four, which inquiries about 

quality of life. 

All the participants of this cohort have agreeableness as one of their two dominant personality traits. 

The participants with the lowest medication adherence, as it was also discussed in section 7.1.1, are 

the ones with high Agreeableness and Open-Mindedness personality traits. Interestingly this is a one 

way relationship, other participants with these personality traits have good medication adherence 

(>75%). There is no other factor in either demographic characteristics or the facets of WHOQoL-BREF 

questionnaire that may link this finding. As discussed in section 5.3.1.1, although MAQ is a reliable 

tool to measure medication adherence, it is often found lucking in sensitivity (Culig & Leppée, 2014). 

Considering that this study also used the BFI-2X-S questionnaire to measure personality traits, which 

is also not very sensitive to identify different domain facets (Soto & John, 2017), there could be an 

interesting vignette developing here, especially if we could use a more accurate tool to measure the 

medication adherence and personality of these participants.   

Overall no other relationship between any demographic characteristics, personality traits, quality of 

life facets or medication adherence percentages could be identified from the merged data in Table 

7-6. 

Some dominant groups of PHR design features has emerged during the analysis and integration of 

the results. These include:  

 The most used PHR design features which are: Health tracking, reminders and data share.  

 Every participant that uses sleep monitoring, also uses health tracker and the three 

participants (see section 7.1.3) that are not using health trackers, they all use daily patterns 

with quantify adherence.   

 The two participants who are using social media they are also using data share.  

The three participants (P03, P36, P39) that are using daily patterns and quantify adherence and are 

not using health trackers are single, living with a heart disease for more than 2 years, have high 

quality of life facet (>=80%), are using the Medisafe and they believe that they adhere fully to the 

clinician’s guidelines.  

The two participants who are using social media and data share, (P36, P37) believe that they adhere 

fully to their clinicians guidelines, have higher education degree, high health literacy, have high 

quality of life facet (>=80%) and both have 67% social facet of the WHOQoL-BREF. 
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Table 7-6 Study two: Joint display of qualitative and quantitative data. PoH: Perception of Health; LaM: Living as Married; lit: literacy; Open-Mindedness (O); Conscientiousness (C); 
Extraversion (E); Agreeableness (A); Negative Emotionality (N); in BFI-2-XS ‘->’ l 

 

Perception of 
medication 
adherence 

PHR & Quality of life 
perception 

General perception of quality 
of life 

Used PHR design 
features 

Scale Scores Demographics 

1 : P01 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life.  

Believes that their 
medication has a 
negative impact on 
the quality of life.  

Health 
tracking 

MAQ = 100% 
BFI-2-XS (two higher factors) = A->C 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 74% 
WHOQOL-BREF (psychological) = 80% 
WHOQOL-BREF (social) = 80% 
WHOQOL-BREF (environmental) = 83% 

Multimorbidities = y 
Age range = 55-65 
Gender = f 
Marital status = LaM 
Health lit. = High 
IT lit. = Medium 
Education=Secondary 

2 : P03 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life, since they 
can see their 
adherence 
percentage and 
improve their 
mood. 

Believes that the 
health related quality 
of life is negatively, 
affected by their heart 
condition and 
medication, since they 
are not able to play 
sports. 

Daily Patterns 
Education 
Quantify 
adherence 
Reminder 

MAQ = 60% 
BFI-2-XS (two higher factors) = A->O 
WHOQOL-BREF (quality of life) = 60% 
WHOQOL-BREF (PoH) = 60% 
WHOQOL-BREF (physical health) = 60% 
WHOQOL-BREF (psychological) = 67% 
WHOQOL-BREF (social) = 67% 
WHOQOL-BREF (environmental) = 68% 

Multimorbidities = y 
Age range = 25-34 
Gender = f 
Marital status = S 
Health lit. = High 
IT lit. = High 
Education = Higher 

3 : P05 

Believes that 
they could do 
better and 
that a 
reminder on 
their phone 
to take 
medication 
might be 
helpful. 

Believes that 
PHR has a 
positive effect 
in the quality of 
life.  

Believes that the 
health related quality 
of life is not affected 
by their heart disease, 
uses the PHR as 
validation tool that 
they are taking their 
medication 
appropriately. 

Health 
tracking 
Reminder 

MAQ = 0% 
BFI-2-XS (two higher factors) = O->A 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 83% 
WHOQOL-BREF (psychological) = 87% 
WHOQOL-BREF (social) = 100% 
WHOQOL-BREF (environmental) = 83% 

Multimorbidities = n 
Age range = 45-54 
Gender = m 
Marital status = LaM 
Health lit. = High 
IT lit. = High 
Education = Higher 
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4 : P08 

Believes 
adheres to 
clinician's 
guidelines, 
unless there 
are side 
effects for a 
specific 
prescribed 
drug. 

Believes that 
PHR has a 
positive effect 
in the quality of 
life, because of 
the reminders.  

Believes that the 
health related quality 
of life is not affected 
by heart disease, uses 
self-persuasion 
methods.  

Data share 
Health 
tracking 
Long battery 
life 
Reminder 

MAQ = 25% 
BFI-2-XS (two higher factors) = A->O-N 
WHOQOL-BREF (quality of life) = 60% 
WHOQOL-BREF (PoH) = 60% 
WHOQOL-BREF (physical health) = 69% 
WHOQOL-BREF (psychological) = 73% 
WHOQOL-BREF (social) = 100% 
WHOQOL-BREF (environmental) = 70% 

Multimorbidities = y 
Age range = 25-34 
Gender = m 
Marital status = S 
Health lit. = Medium 
IT lit. = High 
Education = Higher 

5 : P18 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life, because of 
the visual 
reminder of 
wearing the 
PHR.  

Believes that the 
health related quality 
of life is negatively, 
affected by their heart 
disease. Believes that 
the health related 
quality of life is 
positively affected by 
their medication. 

Daily Patterns 
Data share 
Health 
tracking 
Reminder 
Sleep 
monitoring 

MAQ = 100% 
BFI-2-XS (two higher factors) = A->C 
WHOQOL-BREF (quality of life) = 60% 
WHOQOL-BREF (PoH) = 60% 
WHOQOL-BREF (physical health) = 69% 
WHOQOL-BREF (psychological) = 63% 
WHOQOL-BREF (social) = 73% 
WHOQOL-BREF (environmental) = 83% 

Multimorbidities = y 
Age range = 25-34 
Gender = f 
Marital status = LaM 
Health lit. = High 
IT lit. = High 
Education = Higher 

6 : P19 

Believes 
adheres fully 
to clinician's 
guidelines, 
because a 
clinician is 
not consulted 
regularly. 

Believes PHR 
does not impact 
the quality of 
life. 

Believes that the 
health related quality 
of life is negatively, 
affected by their heart 
condition. 

Appointments 
management 
Daily patterns 
Health 
tracking 

MAQ = 100% 
BFI-2-XS (two higher factors) =A->C 
WHOQOL-BREF (quality of life) = 60% 
WHOQOL-BREF (PoH) = 60% 
WHOQOL-BREF (physical health) = 43% 
WHOQOL-BREF (psychological) = 83% 
WHOQOL-BREF (social) = 87% 
WHOQOL-BREF (environmental) = 83% 

Multimorbidities = y 
Age range = 55-65 
Gender = f 
Marital status = S 
Health lit. = High 
IT lit. = High 
Education = Higher 

7 : P22 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life.  

Believes that the 
health related quality 
of life is negatively, 
affected by their heart 
condition. 

Health 
tracking 
Sleep 
monitoring 

MAQ = 75% 
BFI-2-XS (two higher factors) = A-C-O 
WHOQOL-BREF (quality of life) = 40% 
WHOQOL-BREF (PoH) = 40% 
WHOQOL-BREF (physical health) = 51% 
WHOQOL-BREF (psychological) = 67% 

Multimorbidities = n 
Age range = 55-65 
Gender = f 
Marital status = LaM 
Health lit. = High 
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WHOQOL-BREF (social) = 73% 
WHOQOL-BREF (environmental) = 80% 

IT lit. = Medium 
Education = Higher 

8 : P36 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes PHR 
does not impact 
the quality of 
life. 

Believes that the 
health related quality 
of life is not affected 
by heart disease. 

Daily patterns 
Data share 
Quantify 
adherence 
Social media 

MAQ = 100% 
BFI-2-XS (two higher factors) = A-C-O-E 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 60% 
WHOQOL-BREF (physical health) = 54% 
WHOQOL-BREF (psychological) = 57% 
WHOQOL-BREF (social) = 67% 
WHOQOL-BREF (environmental) = 53% 

Multimorbidities = n 
Age range = 35-44 
Gender = m 
Marital status = LaM 
Health lit. = High 
IT lit. = Medium 
Education = Higher 

9 : P37 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life.  

Believes that the 
health related quality 
of life is negatively, 
affected by their heart 
condition. 

Data share 
Health 
tracking 
Long battery 
life 
Social media 

MAQ = 75% 
BFI-2-XS (two higher factors) = A->E 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 60% 
WHOQOL-BREF (physical health) = 63% 
WHOQOL-BREF (psychological) = 60% 
WHOQOL-BREF (social) = 67% 
WHOQOL-BREF (environmental) = 68% 

Multimorbidities = n 
Age range = 45-54 
Gender = f 
Marital status = S 
Health lit. = High 
IT lit. = High 
Education = Higher 

10 : P38 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a small 
positive effect 
in the quality of 
life.  

Believes that the 
health related quality 
of life is negatively, 
affected by their heart 
condition and 
medication, since they 
are not able to play 
sports. 

Appointments 
management 
Daily patterns 
Health 
tracking 
Reminder  
Sleep 
monitoring 

MAQ = 75% 
BFI-2-XS (two higher factors) =A->C 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 40% 
WHOQOL-BREF (physical health) = 54% 
WHOQOL-BREF (psychological) = 67% 
WHOQOL-BREF (social) = 60% 
WHOQOL-BREF (environmental) = 83% 

Multimorbidities = n 
Age range = 35-44 
Gender = m 
Marital status = S 
Health lit. = High 
IT lit. = High 
Education = Higher 
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11 : P39 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life, since they 
now take their 
medication 
appropriately.  

Believes that the 
health related quality 
of life is negatively, 
affected by their heart 
condition. 

Daily patterns 
Data share 
Reminder  
Quantify 
adherence 

MAQ = 100% 
BFI-2-XS (two higher factors) = A->C 
WHOQOL-BREF (quality of life) = 100% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 66% 
WHOQOL-BREF (psychological) = 67% 
WHOQOL-BREF (social) = 53% 
WHOQOL-BREF (environmental) = 78% 

Multimorbidities = n 
Age range = 45-54 
Gender = f 
Marital status = S 
Health lit. = High 
IT lit. = Medium 
Education=Secondary 

12 : P41 

Believes 
adheres fully 
to clinician's 
guidelines.  
Although 
often forgets 
what exactly 
was discussed 
with the 
clinician. 

Believes that 
PHR has a 
positive effect 
in the quality of 
life.  

Believes that the 
health related quality 
of life is slightly 
negatively, affected by 
their heart condition. 

Daily Patterns 
Data share 
Health 
tracking 
Reminder 

MAQ = 100% 
BFI-2-XS (two higher factors) = A->O 
WHOQOL-BREF (quality of life) = 60% 
WHOQOL-BREF (PoH) = 40% 
WHOQOL-BREF (physical health) = 51% 
WHOQOL-BREF (psychological) = 43% 
WHOQOL-BREF (social) = 40% 
WHOQOL-BREF (environmental) = 45% 

Multimorbidities = y 
Age range = 35-44 
Gender = m 
Marital status = LaM 
Health lit. = High 
IT lit. = Low 
Education = Higher 

13 : P42 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality of 
life.  

Believes that the 
health related quality 
of life is negatively, 
affected by their heart 
condition and 
medication, since they 
are not able to play 
sports. 

Health 
tracking 
Reminder 

MAQ = 100% 
BFI-2-XS (two higher factors) = A->C 
WHOQOL-BREF (quality of life) = 100% 
WHOQOL-BREF (PoH) = 60% 
WHOQOL-BREF (physical health) = 63% 
WHOQOL-BREF (psychological) = 47% 
WHOQOL-BREF (social) = 73% 
WHOQOL-BREF (environmental) = 70% 

Multimorbidities = n 
Age range = 18-24 
Gender = f 
Marital status = S 
Health lit. = Medium 
IT lit. = Medium 
Education=Secondary 
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7.2 Discussion 
This study used the mapping of the Behaviour Change Wheel’s COM-B system to the TDF Domains 

(Cane et al., 2012) and the mapping of the Behaviour Change Wheel’s COM-B system with the IMAB 

components (Easthall et al., 2008) as inspiration, in order to generate a summary table (Table 7-7) of 

the identified facilitators and barriers for people with heart disease regarding the effect of the PHR 

has with their medication adherence. View section 2.6 for more information on how these behaviour 

change tools were integrated in this study. 

The theme categorisation used all the quotes per theme as are discussed in section 6.1.4, and 

compared and related them with the relevant COM-B and IMAB literature (Brown et al., 2017; Cane 

et al., 2012; Easthall et al., 2008). Some of the themes were self-explanatory and when the author 

was in doubt, Dr Scott and Dr Herrera were advised. The harder to categorise themes were the ones 

that this study modified the domain name (Table 2-4), hence the perspective of categorisation, for 

example instead of goal conflict, this study uses the positive term goal achievement.  

As expected due to the complexity of human nature and healthcare, the themes are interconnected 

and most of them belong to more than one domains.  

Table 7-7 Result Framework method themes categorised according to IMAB domains and COM-B factors (heart disease 
cohort) 

COM-B Factors Domain Themes 

Capability Psychological Knowledge Planning 
Awareness 

Memory and 
Decision making 
process 

Awareness 
Confidence boost 
Convenience in use 
Lower forgetfulness 

Physical Skills Improve clinician-patient relationship 

Opportunity Social Social influences Convenience in use 
Improve clinician-patient relationship 

Physical Environmental 
context and 
resources 

Planning 
Convenience in use 

Motivation Reflective Beliefs about 
capabilities 

Planning 
Confidence boost 
Lower forgetfulness 

Beliefs about 
consequences 

Awareness 
Confidence boost 

Motivation and 
setting goals 

Awareness 
Confidence boost 

Goal achievement Planning 
Lower forgetfulness 

Automatic Emotions Satisfaction 

 

The themes of the three participants (P03, P36, P39) that are using daily patterns and quantify 

adherence as well as of the two participants who are using social media and data share, (P36, P37) 

(see section 7.1.5) are not interconnected and apart from the theme “awareness” which every single 

participant mentioned, there is not further link between the two groups, as is illustrated in Figure 

7-8. Although these participants believe they adhere, their medication adherence is not always 
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optimal and they are not in agreement whether the PHR helps their medication adherence and 

quality of life. This could be a reason behind them having some commonalities, but not recognising 

the same PHR benefits.  

 

Figure 7-8 Heart participants and relevant themes 

 

7.2.1 RQ2: Realist evaluation 
This study has identified 10 PHR design features currently used by people with heart disease and 

three families of themes by which a PHR can improve medication adherence and health-related 

quality of life of patients with heart disease. The identified families of themes are either 

environmental or emotional and cognitive based, as described in the nature of mechanism (10.3). 

The PHR design features are specific features of the PHRs “intervention”. The families of themes are 

the domains that enable behaviour change as is presented in COM-B literature.  

Grouping together how these families of themes are used, we infer three cognitive mechanisms 

namely: patient empowerment and increase feelings of esteem and one environmental mechanism 

namely: improve compliance. The improve feelings of esteem mechanism is distinct and separate as 

illustrated in Table 7-8, in both IMAB domain level and thematic, which means that it is strictly 

influenced by some unique themes. This non-interconnection is unique to this cohort and this study 

views this as a potential reason for the initial confusion regarding the possible theoretical saturation 

(Section 7). The third mechanism, namely improving compliance is interconnected with the patient 

empowerment mechanism, in terms of psychological capability derived by the participant awareness 

of their condition and their awareness on their decision making processes.  

There are therefore three mechanisms that are based on either empowering a patient to change 

their behaviour towards their medication or changing the mood or the participant to reach the same 

outcome or improving the clinician-patient relationship to improve compliance.  

The barriers of these mechanisms are only interconnected between the patient empowerment and 

improve feelings of esteem mechanisms. The interview questions of this study did not explicitly ask 

for barriers and all these were volunteered from participants, which makes the differentiation 
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between barriers and families of themes and mechanisms counterintuitive. These are most probably 

the participant’s greater barriers in the use of PHR overall, and this study decided that a further 

categorisation would be at least inadequate. Based on these realisations all the barriers that are 

affecting a family of themes were initially present into a mechanism, as long as this family of themes 

is represented on the mechanism (Table 7-8).  

The context of the programme are adults with heart disease. There were cases of adults with 

different facets of heart disease including severity, but that did not seem to make any notable 

difference in the generated themes, since they seem to apply to the cohort as whole. BFI results also 

do not seem to have any large impact, most probably because of this study’s recruitment strategy, 

which recruits volunteers and they seem to have similar personalities. The same is true for the MAQ 

and WHOQOL-BREF results, which variations are also limited.  

Furthermore, the difference between the different denominations of heart disease also does not 

seem to matter, not even based on the two smaller groups of participants that were identified in 

section 7.1.5. This was also discussed in depth with the heart disease specialist nurse. The themes of 

this cohort are repeatable and relevant to many distinctive IMAB domains, who serve the same 

COM-B factor. The themes and barriers in Table 7-8 are presented via the use of identifiers, in order 

to make the inter-connection between the themes, the barriers, the domains and the mechanisms 

more profound.  

Table 7-8 Mechanisms, behaviour change domains, themes and barriers (heart disease cohort) 

Mechanism IMAB Domains Themes  Barriers 

Patient 
empowerment 

Memory and 

Decision making 

process 

A1 Confidence boost 

A2 PHR as a reminder 

A3 Convenience in use 

A4 Planning 

A5 Awareness 

A-1 Ignorance of 

technology 

A-2 Obsessing over 

health-tracking 

 

Knowledge 

Motivation and 

setting goals 

Beliefs about 

capabilities 

Beliefs about 

consequences 

Goal achievement 

Environmental 

context and 

resources 

Increase feelings 
of esteem 

Emotions B1 Satisfaction A-2 Obsessing over 

health-tracking 

Improve 
compliance 

Social influences C1 Improve clinician-

patient relationship 

A5 Awareness 

C-1 Clinicians reluctant to 

use technology Skills 

 

Regardless that the PPI 2nd discussion group was commenced before the final CMO was completed, 

the advice was carried on to this cohort; thus there is only one final CMO diagram for this cohort. 
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The final iteration of the programme for the people with heart disease is illustrated in Figure 7-9. 

Nonetheless, there were several iterations during the analysis and merging stages, for example the 

descriptive statistics iteration as described in section 7.1.1.  

During the iterations of the mechanism development, per the realist evaluation guidelines, and 

based on PPI feedback (section 5.5.3.2) the final iteration allowed the author to create the improve 

compliance mechanism and connect the improve clinician-patient relationship and awareness 

themes, which were not explicitly linked before. The patient empowerment mechanism was not the 

optimum one to grasp the meaning of this study’s findings, and there was no COM-B factor or IMAB 

domain that could explain the notion of compliance. This led to the conclusion that compliance was 

indeed the third mechanism. Another reason was that compliance can be considered an 

environmental or social construct and not cognitive, and therefore there was the need of a distinct 

mechanism as discussed in the Section 10.3. 

Another interesting iteration was the initial attempt of identifying the mechanisms, in which there 

was a second mechanism namely increase self-efficacy, planning and awareness themes were part of 

that mechanism. This study initially thought that planning and PHR as a reminder should have been 

in different family of themes. However, it was quickly realised that planning refers to plan “what a 

participant wants to do and when” and PHR as a reminder is referring to the same action via a 

different route.  

This cohort’s mechanism relationship can be interpreted as a narrative. This narrative is produced by 

cognitively synthesising the participants’ interview transcripts (by investigating when and in what 

context the participants were mentioning each theme) and mechanisms. Both the last PPI group 

(section 5.5.3.2) and the heart specialist nurse face validated this narrative.  

An adult with heart disease is starting to use some commercial PHR of their choice; the reasons 

behind this choice are not relevant to this study’s aims to investigate. For example, this person may 

want to follow the trend of using a wearable health/fitness tracker or used the PHR to remember to 

order or take their medication; there are a number of more reasons and every participant had their 

own unique rationale. The immediate feedback that the person got from their PHR either by using 

the feedback or quantify adherence, or the daily patterns features motivated them reflectively to 

improve their confidence. Then this person started to get feedback from their clinicians on what 

they could do to improve their health or from the general public on how “cool” they looked wearing 

the wearable. This enabled them to believe in themselves and felt capable and accepted by society. 

Therefore they had the social opportunity to measure their heart rate more often in a more 

convenient setting and therefore to adhere to their medication better. They were also automatically 

motivated, since their mood has improved. Finally this lifted mood, the acceptance by the society 

and their clinicians and the overall confidence boost that started when they made the choice to use 

a PHR, gave them the physical opportunity to complete their behaviour change journey and improve 

their medication adherence and health-related quality of life. This journey is iterative and not linear 

and some participants may need some components of this more than others. However to complete 

this change this realist evaluation concludes that there are three possible mechanisms, which are 

loosely interrelated and depending on the participant’s present circumstances one mechanism may 

be taking priority over the others or all three may be equally prioritised.  

Each mechanism from the final CMO configuration (Table 7-8) is described in more detailed in the 

three following sections. 
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Figure 7-9 Final CMO configuration for people with heart disease cohort 



172 | P a g e  
 

A more simplified view of the diagram above is presented in Table 7-9. The main difference lies to 

the way of presenting the results and how descriptive of the mechanism each method of 

presentation is.  

Table 7-9 Study two: Final C-M-O configuration with examples 

Context Mechanisms Outcomes – indicative quote 

Improve medication 
adherence  

Improve quality of life 

Adults with heart 
disease that are using 
at least one PHR and 
have had the 
condition for at least 2 
months.  

Patient empowerment P37: “…What is also 
convenient is the heart 
rate, I show that to my 
consultant and she is 
able to see patterns 
that I cannot and she 
changed my dosage a 
bit...” 

P41: “…So I add my 
blood pressure in the 
app and it allows me to 
plan my day better… in 
the mornings now I 
know I can do some 
exercise but if I do that 
in the evening my 
heart does not like it…” 

Increase feelings of 
esteem 

P36: “… [PHR] tells me 
how good I did in a 
week. I usually post 
this in “Health 
Unlocked” and brag a 
bit, because I am very 
competitive …” 

P38: “…Fitbit also looks 
cool. You know? I don’t 
carry any big 
instruments to monitor 
my heart rate …” 

Improve compliance P37: “…the heart rate, 
I show that to my 
consultant and she is 
able to see patterns 
that I cannot and she 
changed my dosage a 
bit…” 

P37: “…It saved my life, 
it has spo2 which is 
oxygen levels, I didn’t 
know mine were low 
but my daughter is a 
doctor and was a bit 
concerned…I was in 
hospital way sicker 
than I realized…so it’s 
good to see the 
number rising daily as I 
get better…” 

 

7.2.1.1 Mechanism 1: Patient empowerment 

People that are empowered have enough knowledge to make rational decisions, sufficient control 

and resources to act on their decisions and experience to understand the outcome of these actions 

(Anderson & Funnell, 2000, p. 11; Funnell et al., 1991; Reeve, 2005, p. 235). Based on this definition 

(see also section 2.6.1), this study identified behaviour change domains that via their relevant 

themes are able to enable patient empowerment, either by providing the physical opportunity, the 

reflective motivation or the psychological capability to the people with heart disease to initiate 

behaviour change in order to improve their HRQoL and medication adherence.  

The entire family of improve decision making (Section 7.1.4.1) belongs to this theme, in addition to 

the convenience in use theme. Features such as daily patterns or health trackers enabled patients to 

remember to take their medication or to compensate for a miss/late dosage. This practise 
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empowers people with heart disease enabling them to feel in control of their medication, since they 

had the necessary resources to identify and solve a medication problem. 

Further features such as social media and quantify adherence not only improved the awareness of a 

participant based on their knowledge and memory (see also section 7.2.1.3), but also act as a reality 

check of the real medication adherence rate they had (Lam & Fresco, 2015; Stirratt et al., 2015). It is 

often the case that the medication adherence rate a person with a long-term condition really has, to 

be largely different from the medication adherence they believe they have.  

P03: “… I didn't realize how irregular I was. I would just, you say, okay, I'm going to skip it 

today, or I'm going to just skip it tomorrow. But not realizing the impact of how much I have 

skipped in that period…” 

P36: “…I can see how well I am doing since I see the adherence percentage. I can then make 

sure I know what I am doing wrong and try be better, more punctual with my medication…” 

Therefore, by improving a participants understanding about the status of their medication 

adherence, they gain both the psychological capability and reflective motivation to initiate behaviour 

change and improve their current medication adherence.  

An easy to use and convenient PHR that enabled people with heart condition to better plan their 

everyday lives, provide the physical opportunity to the participants to advance their decision 

making, judgements and routines in order to improve their health related-quality of life and 

medication adherence.  

Every COM-B factor of this mechanism is linked with the confidence boost, which is one of the main 

components of patient empowerment (Anderson & Funnell, 2000, p. 11; Funnell et al., 1991; Reeve, 

2005, p. 235).  The more confident a person is on their ability to take their medication, manage their 

long-term condition and their life, the more probable is that they will change their behaviour, since 

they can see that the changes will have a meaningful impact on them (Anderson & Rubin, 2002, p. 

1). 

 

7.2.1.2 Mechanism 2: Increase feelings of esteem 

Self-esteem (see also section 2.6.5) has been defined as “the regard or respect that a person has for 

oneself” (Frank, 2011). The differentiation between emotions, mood and affect enabled us to have a 

separate mechanism for these states avoiding including emotions with self-esteem. The main 

characteristics of high-esteem are responsibility, goal commitment, genuineness, forgiving, internal 

values, positivity and self-improvement (Frank, 2011). Some of these characteristics were identified 

during the Framework analysis (Section 7.1.4.2.2).  

PHR design features such as social media, health tracking and quantify adherence worked as 

validation that the participant follows the clinician’s guidelines and medication adherence. Society 

and the opinion of others has a great impact on any person, therefore the usage of a wearable PHR, 

which had a health tracker that is accompanied or not of a mobile application and regardless of the 

rest of the features it might had, made them feel better about their appearance when checking their 

heart rate. Wearing something that is very common for everyone to wear, improves their automatic 

or inner motivation. This effect is also true when a PHR enabled the user to physically see how they 

were doing, by viewing a medication adherence percentage and sharing it (or not) in their social 

media of choice. Patients gained peer-to-peer connections and emotional support by sharing 
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medical information on social media (Zhao & Zhang, 2017), which lead to improving their mood and 

motivate them subconsciously to do even better.  

On the other hand, participants are considerate that using a health tracker can make them feel 

miserable, since they keep on checking their heart rate every 5-10 minutes, resulting in lessen their 

quality of life. Interestingly, this barrier was suggested by two participants, mentioning that they got 

addicted or obsessed about measuring their heart rate, recognising the bad effect on their quality of 

life but not on their medication adherence. An assumption here would be that this “addiction” did 

not last too long to have a noticeable effect on their medication adherence, since the effect on their 

quality of life was easily recognisable from their families and friends; hence the participants changed 

their patterns.  

 

7.2.1.3 Mechanism 3: Improve compliance 

Clinician-patient communication is in the forefront of research to improve patient’s quality of life, 

medication adherence, concordance and/or compliance and overall health outcomes (Ferdinand et 

al., 2017; Ha & Longnecker, 2010; NICE, 2016b; Ose et al., 2012; Street et al., 2009). The theme 

Improve clinician-patient relationship (Section 7.1.4.3) is a perfect illustration of how improving the 

communication between patients and clinicians, allow them to improve medication compliance in 

order to improve medication adherence (see also section 2.2).  

In conditions, such as heart disease that the clinician decides the dosage of the patient’s medication 

is vital that the patient trusts the clinician and they have a mutual respect (Ferdinand et al., 2017; 

NICE, 2018). Some participants of this cohort stated that using a PHR increases this communication 

and trust, since the patient remembers incidents and is able to better inform the clinician. Another 

aspect of this notion, was that the data that were able to be shared between the patient and 

clinician provided the later with a more holistic knowledge of the effectiveness of the therapy the 

patient was following (or not following), as P39 and P38 suggested. As a result, a clinician was able to 

effectively alter the medication dosage or the medication itself.  

The theme of awareness improved the psychological capability of a person with heart disease and as 

a result the compliance was improved. Based on the participants interviews, the effect of awareness 

on the beliefs about consequences IMAB domain and therefore on the reflective motivation solely 

affected the patient empowerment mechanism (Section 7.2.1.1). The patient’s beliefs about the 

consequences did not improve their compliance to the clinician’s guidelines resulting in 

improvement to medication adherence, but they motivated them to improve their medication 

adherence subconsciously.  

Patients had the awareness that an improved relationship with their clinician improved their sort-

term health outcomes, for example making them feel better or enabling them to be more active. 

The also realised that they were capable of doing better and as a result they wanted to improve 

their medication and overall regimen adherence. They improved the clinician-patient relationship; 

hence they also had the opportunity to change their behaviour, feeling much more knowledgeable, 

skilled and overall capable.   
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7.2.2 RQ1: The overall most important design features for people with heart 

disease 
This study identified the PHR design features (Table 7-5) that are currently used and are to some 

extend useful to our participants. These were derived from the study and validated by the PPI 

groups and healthcare specialists, based on five criteria in order of significance: 

1. The ones that their related cognitive, motional or behavioural themes are part of more than 

one mechanisms; 

2. The ones that were consistently defined by the participants; 

3. Consulting a heart disease specialist nurse in Queen Alexandra hospital in Portsmouth; 

4. The most frequently used and positively talked about; 

5. Validated an online PPI group.  

A grouping such as this, was deemed useful based on the feedback of the healthcare professionals 

that were contacted as experts in the field (section 5.5.3.1) and based on the narrative that was 

produced. For the face validation of these conclusions and to use in the last PPI investigation 

(section 5.5.3.2) an electronic infographic was created (Figure 7-10), summarizing the most common 

PHR software and the more useful PHR design features for people with heart disease. The 

infographic was created using the Spark Adobe free account, hence the watermark at the bottom. 
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Figure 7-10 Heart disease infographic (PPI) 

The theme that is included in more than one mechanisms is awareness (Table 7-8); hence the PHR 

design features that are related based on the Framework analysis in section 7.1.4, are reminders, 

quantify adherence, health tracking, sleep monitoring, social media and diary and patterns. All the 

above features were homogeneously defined by the participants. Although the reminders feature is 

both currently used and also aspired the definition was identical between the participants (see 

sections 7.1.2 and 7.1.4.5.7). 
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The heart disease specialist nurse that was contacted to face validate this study stressed that 

measuring and monitoring symptoms is a big part of the life of people with heart disease. She was 

quite surprised of the quantify adherence feature, and suggested to add a section that discusses the 

different PHRs that the people with heart disease were using (Section 7.1.3). She was specifically 

interested whether people that have a more scientific or mathematical background could maybe use 

the quantify adherence feature to their benefit. The social media feature was something that the 

specialist nurse was not aware of, assuming because patients do not often discuss with their 

clinicians their social media presence. She believed that it could be helpful for some groups of young 

people and was intrigued when realised that this feature was discussed by two people in the age 

range 45-54, mentioning that would worth reconsidering some of their opinions for middle aged 

people.   

Looking at Table 7-5, the frequency of use of the mentioned features are design features are 

reminders (n=8), quantify adherence (n=4), health tracking (n=10), sleep monitoring (n=3), social 

media (n=2) and diary and patterns (n=5). These six features were included in the infographic, to 

acquire feedback from the PPI group. The specialist nurse commented on the importance of health 

and sleep tracking, stressing that sleep tracking was not essential for the vast majority of the heart 

disease cases, she ever worked with. Taken at face value, health tracking, reminders and diary and 

patterns are the three most common design features of this group. After considering the feedback 

from the specialist nurse and the final PPI group of this study (section 5.5.3) it is apparent that the 

most important design features are reminders, quantify adherence, health tracking and diary and 

patterns. 

 

7.2.3 RQ3: Patient and disease- specific factors 
Taking at face value on whether a multimorbidity exists or not (Table 7-6) there is no identifiable 

difference between the participants who have heart disease and a multimorbidity and the ones 

without a multimorbidity. Looking at the rest of the quantitative data in parallel with the qualitative 

(Table 7-6) there is no identifiable difference between the participants who have heart disease. The 

difference between the types of heart disease in this cohort there are still no identifiable difference 

between the participants, in terms of what PHR design features they are using. A probable reason is 

that due to the small sample size there is no clear conclusion that can be drawn, in terms of the 

secondary research questions of this study.  
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8 Study three: Asthma 
This chapter presents the results and discussion on the people with asthma cohort. The 

methodology followed is explained in chapter 5. The recruitment of this cohort spawned over the 

three recruitment phases, initial, first major amendment and second major amendment (see section 

5.6.4).   

Theoretical saturation of this cohort started to appear from the first stage of recruitment and 

interviews. The analysis of the interview transcripts commenced nearly immediately after every 

interview, using the Framework method (section 5.4.1) stages. During the time the first major 

amendment was prepped, there were only 5 people with asthma interviewed and there was already 

a good alignment of themes and participants opinions. Although there was this homophony 

between the participants, the recruitment continued during the second face of the recruitment 

strategy, since five participants were considered too few to draw any meaningful conclusions. 

It was expected that due to the prevalence of asthma the recruitment would be steady without the 

need to contact Portsmouth hospital trust (PHT). Unfortunately, during the two initial recruitment 

phases, there were only 8 participants with asthma and although there was still homogeneity in the 

themes, this study was suspicious of what that might mean. It was initially hypothesised that maybe 

people with asthma do not use PHRs as much as it was initially thought. The specialist nurse 

commented that this was definitely not the case since most of her patients are using some form of 

m-health app.  

Commencing the third phase of recruitment five more participants were interviewed to finally 

include twelve people with asthma in this cohort. The homogeneity of the themes continued and it 

is believed that theoretical saturation for this cohort was reached very early on the recruitment 

process, regardless of the continuation of the recruitment, since no more new themes were 

generated after the fourth interview of the participants of this cohort. 

 

8.1 Results 
The overall demographics of the cohort are in Table 8-1. The people with asthma cohort has 12 

participants. The majority of the participants are younger than 54 years old (n =10) with only 2 

participants aged 65 and over. The only age group that is not represented is 55 – 64 years old. The 

majority of the participants (n=9) have high health literacy and most of the participants (n=8) have 

medium IT literacy. Overall the people with asthma cohort has a good spread of education and 

marital status and gender.  

Table 8-1 People with asthma cohort demographics 

Constant Options Participants (n) Participants (%) 

Gender Male 4 33 % 

 Female 8 67 % 

Education Status Higher education 6 50 % 

 Secondary education 6 50 % 

IT literacy High 2 17 % 

 Medium 8 67 % 

 Low 2 17 % 
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Health Literacy High 9 75 % 

 Medium 2 17 % 

 Low 1 8 % 

Age  18-24 1 8 % 

 25-34 2 17 % 

 35-44 5 42 % 

 45-54 2 17 % 

 55-64 - - 

 65+ 2 17 % 

Marital Status Living as married 4 33 % 

 Single 8 67 % 

 

 

8.1.1 Descriptive statistics 
As mentioned previously, the descriptive statistics analysis of this cohort was repeated due to the 

reasons explained in section 9. The sample size of the asthma cohort was as expected too small to 

produce any meaningful inferential statistical conclusions. In a few cases this study identified 

associations between the sample characteristics and the outcomes, discussed in the relevant 

sections below.  

As discussed, the BFI-2-XS scale (section 5.3.1.2) is used to contextualise the personalities of the 

participants from the people with asthma cohort, in terms of open-mindedness, conscientiousness, 

extraversion, agreeableness and negative emotionality (Goldberg, 1990; Srivastava, 2019). The 

possible values of each domain of the BFI-2-XS are one to fifteen. Looking at the means and Table 

8-2, we can infer that more than half of the participants have high (median >=10) agreeableness, 

conscientiousness and open-mindedness traits, whereas more than half of the participants have low 

negative emotionality and extraversion.  

In order to check the distribution of the variables in Table 8-2, Table 8-3 and Table 8-4. SPSS was 

used to create graphical figures for all the variables. Initially an inspection of the histograms and the 

normal Q-Q plots identified that they have the approximate shape of a normal curve and the data 

are approximately normally distributed (Tolmie et al., 2011, pp. 22–24). Therefore the standard 

deviation for approximately normal distribution has calculated in Table 8-2, Table 8-3 and Table 8-4. 

The standard deviation (SD) is interpreted with the mean in this study, as this is one of the most 

used ways in the literature (Singh, 2007, p. 144; Tolmie et al., 2011, p. 26). For example, if the mean 

of a dataset is 11.83 and its standard deviation is 3.055 (such as is the case of Extraversion in Table 

8-2), and following the same calculations as in Figure 6-1, then we can conclude that 95% of the 

values will lie between MEAN+-2SD, then 95% of the participants have an Extraversion score 

between 15.78 and 3.56. These values are already outside of our sample range, therefore we can 

conclude that the sample is homogenous in terms of Extraversion. Continuing the same calculations 

based on the Figure 6-1 and taking all the values of Table 8-2, the standard deviation in conjunction 

with the mean and the very low sample size indicate that the dispersion of the participants of this 

cohort’s personality traits is relatively close; thus this cohort is relatively homogenous in terms of 

personality traits, since nearly all values are in a 2SD distance of the mean. There is only one outlier, 

the minimum value of negative emotionality, which means that there is one person of this cohort 

that has lower value than 2SD from the mean of negative emotionality. Overall, this cohort is 
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characterised by high open-mindedness, conscientiousness and agreeableness, whereas the 

extraversion is lower and the negative emotionality even more so.  

The 2SD distance from the mean is used in calculations because of the extremely small sample size. 

For example the 95% of 12 is 11.4, the 68% is 8.6 and the 99% is 11.9. The 3SD distance seemingly 

includes everyone, leaving no room to identify any unique outliers, whereas the 1SD distance leaves 

too much room to identify extreme cases, which based on the very small sample size are not that 

extreme. Therefore, a convention of 2SD to check the 95% of a very small sample size was used and 

seemed to produce meaningful results.  

Table 8-2 Descriptive statistics of BFI-2XS scale reported from people with asthma cohort 

Domains Mean Minimum Maximum Standard 
Deviation 

Open-Mindedness (O) 12.17 9 15 1.749 

Conscientiousness (C ) 11.83 8 15 2.443 

Extraversion (E ) 9.67 4 14 3.055 

Agreeableness (A) 11.17 5 15 3.186 

Negative Emotionality (N) 7.92 3 12 2.314 

 

The Medication Adherence questionnaire (MAQ) measures the intentional and unintentional 

adherence of the patients to their medical regimen (Morisky et al., 1986). Good adherence is 

considered anything more than 75% (De Geest & Sabaté, 2003), therefore this cohort’s adherence 

can be considered very good. The coefficient of variation is relatively low and considering the very 

low sample size and the mean (m=0.89), which is nearing the perfect MAQ score (= 1), the asthma 

cohort are homogenously adherent to their medication (Table 6-3).  

Table 8-3 Descriptive statistics of MAQ scale reported from people with asthma cohort 

Domains Mean Minimum Maximum Standard 
Deviation 

MAQ Score 0.89 0.75 1 0.128 

 

Quality of life is defined as “people’s perceptions of their position in life in the context of the culture 

and value systems in which they live, and in relation to their goals, expectations, standards, and 

concerns” (Szabo, 1996; The WHOQOL Group, 1996). The World Health Organization Quality of Life-

BREF (WHOQOL-BREF) is one of the most widely used measures of health-related quality of life 

(section 5.3.1.1). It is advised that the interpretation of the WHOQOL-BREF includes the 4 aspects 

that denote the individual’s perspective per aspect, 1 overall quality of life value and the perception 

of health (The WHOQOL Group, 1996) Every single aspect’s score ranges from 4 to 20 and the higher 

the score is, the ‘better’ relevant with that aspect quality of life the participant has. The overall 

quality of life and the perception of health value range between 1 to 5 and the higher the score the 

more positive the result is (The WHOQOL Group, 1996). 

Taking at face value the small sample size, mean and standard deviation from Table 8-4 and making 

the same calculations regarding SD, 2SD and 3SD as per Figure 6-1, all the domains are relatively 

homogenous, since nearly all values are in a 2SD distance of the mean. The range of the means 

(Table 8-4), for the four HRQoL domains, fall between 12.33 – 14.04 which means that a large 

number of items were judged to be at least moderately good or moderately beneficial. The highest 

domain value is the environment (m=14.04) followed by psychological (13.67) and physical health 
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(m=12.71). Most participants of this cohort have also moderately good perception of health 

(m=3.75) and consider moderately bad their quality of life (m=2.67). 

Table 8-4 Descriptive statistics of WHOQOL-BREF scale reported from people with asthma cohort 

Domains Mean Minimum Maximum Standard Deviation 

Physical Health (1) 12.71 7.43 17.71 3.232 

Psychological (2) 13.67 10 19.33 2.835 

Social relationships (3) 12.33 6.67 17.33 3.859 

Environment (4) 14.04 9 17 2.407 

Quality of Life 2.67 1 4 0.985 

Perception of Health 3.75 2 5 1.055 

 

Overall, the homogeneity of the results of the 3 different scales may be due to the recruitment 

strategy of volunteers and is identifiable when consider the means and the SD of every domain of 

the scales. The homogeneity of the descriptive statistics of this cohort is greater than the ones in 

Study one and 2. This could explain the relatively quick theoretical saturation. 

  

8.1.2 PHR design features that are currently used 
Similar to Study one, this section includes all the features (Table 8-5) that were mentioned during 

the interviews and a definition of these, since there is a gap of such definitions in the literature. In 

contrast with Study one, there are no features that are mentioned only once. The connection of 

these features with the PHR and their several benefits are discussed in further sections.  

Were possible we kept the definitions consistent and if possible use identical phraseology 

throughout the study. However, apart from the distinct features used by the people with asthma 

cohort, there is the “diary and patterns” feature that is defined differently for people with asthma. 

People with diabetes use the diary as a logbook and use the daily patterns to inform themselves on 

their condition progress and get inspiration whether they want to change some medication or verify 

that the changes made were successful. People with asthma on the other hand use the diary as a 

logbook too, but the daily patterns are not a separate feature, in other words the patterns is a visible 

representation of the diary and both are used concurrently predominantly to improve clinician-

patient appointments. Therefore, these patterns could also be an excel spreadsheet, they have no 

different functionality than the diary apart from complementing it.  

Table 8-5 PHR design features for people with asthma cohort 

Feature Quote Definition Participants 
currently 
using it 

Appointments 
Management 

P32: “…I have a 
different app for my GP 
practice which I can 
book appointments 
on…” 

Medically related online appointment 
tracking and re-scheduling. 

P15, P26, 
P32, P35 

Data share P35: “… [PHR] create 
graphs of your asthma 
activity that you can 

Ability to share the PHR’s data with the 
healthcare team automatically through 
the PHR or via email or via plugging the 

P12, P30, 
P32, P35 
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email directly to your 
doctor…” 

PHR directly at the healthcare 
practitioner’s devices.   

Diary and 
patterns 

P26: “...I have to keep 
track of how often I 
medicate, how many 
times I've taken it, 
knowing how many 
episodes I've had…” 

Ability to enter health-related data, 
such as asthma action plan, peak flows, 
notes etc. and view these data as charts 
and patterns. 

P04, P12, 
P15, P26, 
P30, P32, 
P34, P40 

Health 
tracking 

P10: “…the resting 
heart rates and then I 
can do my oxygen 
saturation with a 
finger, you know, just 
using the infrared on 
the back of the 
phone…” 

Health tracking includes all the features 
that measure fitness, O2 saturation 
levels, peak flow, heart-rate and stress 
level.  

P10, P12, 
P15, P26, 
P28, P30, 
P32, P33, 
P40  

Medication 
inventory 

P12: “…has an 
inventory of my 
medication so that 
once I get to any one of 
my pills or any one of 
my medication gets to 
an inventory of 10, I 
know I need to 
reorder…” 

Includes all the features that a patient 
need to identify medication stock, 
medication usage (including frequency 
of it) and often provides functionality 
such as reminders to ‘order more’ 
medication or is linked to a diary that 
the patient can link the medication 
consumption with any events that 
triggered extra medication intake. 

P12, P26, 
P32, P34, 
P35 
 

Reminders P34: “…this 
asthmacheck provides 
notifications about 
medicine and alerts me 
when I am running low 
on my asthma 
medications…” 

Setting reminders to take medication or 
to reorder their prescriptions. 

P10, P12, 
P28, P34, 
P35, P40 

Sleep 
monitoring 

P33: “…The Sleep 
monitoring system, I 
wake up too many 
times during my 
sleep…” 

Sleep monitoring tracks patient’s sleep 
patterns.  

P28, P30, 
P33, P40 

Visual Quality P32: “...it gives me a 
visual representation, 
so I can see early on if 
I'm getting worse and 
then try to do 
something about it…” 

Visual elements of good quality P12, P26, 
P32 

Weather 
information 

P04: “…a date time 
stamp, which also 
records the weather of 
that day…” 

Weather information P04, P15, 
P34 
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8.1.3 PHR Software that are used by the participants 
The specialist requested a list of the actual PHRs to be included as an outcome, so as the people with 

asthma would be able to choose the PHR that may sound more convenient based on their lifestyle 

and also the suggested CMO of this cohort (section 8.2.1). Figure 8-1 illustrates that most of this 

cohorts participants were using the Fitbit, followed by Samsung Health. In total 16 PHRs were used 

by the 12 participants, with 10 of them being unique. 

 

Figure 8-1 Study three: PHR users 

As discussed in section 6.1.3, the formal classification of these PHRs based on the rationale for their 

usage is limited. However, some PHR categorisations mention that a healthy living mobile app tracks 

health metrics (Francis, 2018). Eleven out of the 16 PHRs are classified as healthy living, seven of 

them being condition specific (see also Figure 8-8). Migraine buddy is the only PHR that is 

multimorbidity specific and was used with Peak flow an asthma specific PHR. Other asthma specific 

healthy living PHRs include asthmacheck, propeller, asthmatrack and asthmaMD, whereas Samsung 

and Apple health are classified as healthy living PHRs in general. Fitbit is a health tracker.  

The use of condition specific healthy living PHRs from this cohort was a surprise to the specialist 

nurse, who stressed the fact that maybe this cohort’s medication adherence is good because they 

are using a health tracker or a healthy living PHR, where her typical patients were using pen and 

paper at best. Based on this, she then highlighted that it would be beneficial not to just know the 

features, but also the more popular PHRs per cohort, so as they can suggest these to their patients in 

practise. 

 

 

 

8.1.4 Framework method generated themes 
As described in detail in methods (section 5.4.1) this study utilised the Framework method 

(Srivastava & Thomson, 2009) to analyse the qualitative data from the interviews. This method is 

profoundly systematic, enables the researchers to draw descriptive conclusions and has no 

allegiance to either inductive or deductive analysis, which makes it ideal to use in a pragmatic 

research (Gale et al., 2013). Framework analysis consists of seven stages: transcription, 
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familiarisation, coding, developing a working analytical framework, applying the analytical 

framework, charting data into the framework matrix and interpretation. 

The author transcribed and conducted all the interviews, which enable her to quickly familiarise with 

the data. Coding and charting of the data was performed in NVivo 12. When the coding reached 

roughly 25% (n=5) of the interviews, a working analytical framework was developed, which was 

applied and revised in regular intervals to accommodate other codes. After all the coding finished 

the final analytical framework (or final thematic map) was applied by revisiting the transcripts and 

further apply or modify the codes according to it. Finally, the framework matrix was deployed and 

the data were interpreted based on it.  

The generated thematic map is illustrated in Figure 8-2 followed by explanation of each aspect. The 

Framework method table is included in Appendix. The notation used in this section is the same as in 

section 6.1.4.1. 

 

 

Figure 8-2 Thematic map for medication adherence for people with asthma cohort 

 

 

8.1.4.1 Improve decision making 

People with asthma need to be informed about their fitness, O2 saturation levels, peak flow, and 

heart-rate levels to be able to decide whether they need a dosage of emergency medication or a 

visit to a healthcare practitioner or a lifestyle change (Oliver et al., 2014). The timing of this is 

important, since in case of an asthma attack the earlier a patient intervenes the better results and 

lower stress levels (NICE, 2017a). Clearly information is key to making any decision, this family of 

themes discusses how the information provided by the PHR data improves decision making, which 

ultimately improves medication adherence. Figure 8-3 illustrates the link between the themes of this 

family, the PHR design features, barriers and aspirations. 

PHR features such as health tracking, visual quality and diary and patterns allow people with asthma 

to intervene earlier during a flare or acknowledge the need for assistance, in other words acting pre-

emptively to prevent an incident that could potentially lead them to the hospital; hence improving 

their overall health (Williams, 2018). Sleep monitoring, reminders, visual quality and health tracking 

features often motivate participants to be more active or to decide to change their exercise regimen 
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in order to improve their overall health. Exercise is often associated with triggering wheezing and 

breathing difficulties in people with asthma and at the same time exercise provides great benefits in 

reducing stress and improving mood (Williams, 2018). 

Improving independence and quality of life via improving patient’s decision making to complete or 

not an activity provides the users with the confidence boost that they need, to improve control and 

feel confident in themselves. 

Some participants stressed the lack of interoperability as a problem predominantly linked with their 

treatment efficacy, since the clinicians often have no way to access the PHR data to potentially 

suggest medication regimen related improvements. Participants aspire for more feedback and 

education of their condition by the health care providers. Although the diary feature has already 

been used by some people with asthma, some participants they were keeping log of their symptoms 

and flares in a non-electronic format, aspiring for a diary to be included. Features such as 

personalisation and medication management deemed as potentially beneficial to improve the 

decision making of the participants, regarding the safety of a medication based on drug to drug 

interactions or in the multimorbidity cases. 

 

 

Figure 8-3 Family one - Improve decision making 

8.1.4.1.1 Act pre-emptively 

A great part of improving the decision making of people with asthma is doing so by allowing them to 

act before a detrimental effect is in place. This could mean earlier intervention point, for example 

take medication before the attack is severe, or contacting their healthcare practitioner. Using the 

visual means a PHR provides, such as graphs, people with asthma are able to increase and decrease 
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their medication dosages, decide to take or not emergency medication or steroids and overall act 

before the symptoms get worse, and improving their health-related quality of life. 

P10: “… it alerts me to the fact… that I may need to go and get antibiotics or go on rescue 

steroids…and of seeing the GP and sorting that out...” 

P26: “…I can see [in PHR] that [breathing] is doing badly I need to increase my medication. 

And if I've increased my medication and it's improving, and staying improved, then I can 

reduce it back down…” 

P32: “…graph plots show my best and worst health for this month any day…acting pre-

emptively, I can see straight away and then do something about it before it gets too bad…” 

P33: “…if for some reason I cannot stop what I am doing, then I always make sure to get an 

extra dose of my inhaler. Also it keeps me alert on steps and such…” 

Knowing what their body state is and making sure that using the available health trackers, make 

patients feel more in control and to pre-emptively altering their life style or knowing when to ask for 

help.  

P10: “…Well, it only helps me to improve my medication intake in the sense that it alerts me 

to the fact that my asthma goes off…then obviously it's a question of actually seeing the GP 

and sorting that out…” 

P32: “…it's quite useful and it gives me a visual representation, so I can see early on if I'm 

getting worse and then try to do something about it…” 

P34: “…I've taken a few pics of the readings as evidence using both oximeters, but every time 

I decide to make a call to ask for assistance they return to normal within a couple of minutes! 

I don’t want to waste anyone time by calling someone unnecessarily…” 

P40 “… [PHR] sends alerts to your doctor and family members when your asthma symptoms 

worsen… knowing that your family knows how you is one way to relax and try to control your 

breathing...” 

P12: “...I'm supposed to take my rescue medication whenever I'm going to do any exercise. I 

kind of push that because I want to see what my body can do…I'll record how fast I recover. 

Which means I'm obviously getting healthier or I'm actually able to recover faster…” 

 

8.1.4.1.2 Being more active 

The use of PHR and its trackers motivates participants to decide to be more active in a safe way, 

since exercise often causes shortness of breath and this for a person with asthma may prove 

extremely dangerous.  

P04: “…I'm doing this and I want to make sure I do it and not give up half way 

through…motivational thing…” 

P10: “…being able to use the Fitbit to measure my exercise levels every day is kind of 

interesting…it motivates me to be more active…” 

P28: “…So I'll use it to make sure I've done enough steps and cover quite a lot of miles and I 

quite like that. I find it quite motivational…” 
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8.1.4.1.3 Improve treatment efficacy 

Using the visual quality and the education features of the PHR, some of the condition symptoms may 

subside without external intervention, since the patient feels comfortable and safe enough not to 

panic and exacerbate the attack but rather to stick to their treatment plan, by doing their exercises 

and trying to relax to get their breathing back in control.  

P15: “…You could sit and do the breathing exercises to get your breathing back under 

control…” 

P40: “…knowing that your family knows how you are is one way to relax and try to control 
your breathing….” 

Using the trackers, acute medication maybe used more efficiently improving the accuracy of the 
intervention point and the overall health of the participant.  

P12: “…I end up with the flu… I've got to monitor that this didn't turn into bronchitis…I keep 

track on basically my oxygen saturation, and how fast my heart is going…” 

A visit to a healthcare practitioner can also be valuable during the times that a patient may be falling 

ill, for example with an infection. People with asthma often have problems recovering from an illness 

especially if it is respiratory related and often suffer from acute exacerbations of their asthma (Oliver 

et al., 2014). Seeing their health data assists them to identify a more serious illness from just feeling 

tired or having a bad day and this can lead to less time in recuperation. 

P28: “…I've found it quite useful at predicting when I'm going to get ill...I feel like I can make 

some informed decisions about what I want to do…So I tend to use it to kind of adjust my 

behaviour... makes me feel more in control of what I'm doing...” 

P30: “…If my resting heart rate starts to go up, I know that I might not be well, starting to get 

an infection, feeling tired or my fitness levels have dropped. So I need to do something to sort 

that out…” 

A patient was also using the PHR diary as a way to identify how often and under what circumstances 

the take specific medication so as they are able to balance their medication dosages.  

P32: “…I've been using too much reliever inhaler I can notice that and then start some 

steroids which will reduce my amount of reliever inhaler, so I can kind of balance medication 

by seeing how much I've taken by looking at the app...” 

 

8.1.4.2 Improve core affect 

The core affect family includes all themes that relate to emotions and mood (see section 2.6.5). 

Figure 8-4 illustrates the link between the themes of this family, the PHR design features, barriers 

and aspirations.  

People with asthma stated that they use the features in Figure 8-4 often as a verification tool that 

what they are doing is working and that they have not forgotten to take their medication. The PHR 

limits their fears and anxiety, lifting their mood and increasing their confidence and sense of 

security.   
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Barriers such doubting clinicians and luck of interoperability have a negative impact on a person’s 

mood, either because their clinician is not able to access the PHR data, or they do not trust the 

clinicians opinions based on the patterns the patients are able to view in their PHR.   

Participants believe that they were able to get feedback they will be able to improve their 

medication adherence, which makes them happy. Participants assumed that sharing some of their 

health data on social media would improve their mood and the ability to view their lab test results 

would lessen their stress levels.  

 

Figure 8-4 Family two – Improve core affect 

8.1.4.2.1 Boost confidence 

People with asthma often use their PHR as a validation and verification tool, which verifies that they 

are doing the right thing by administering, for example, an extra dose of emergency medication or a 

visit to A&E. It also validates and provides reassurance to them, for example using the diary and 

patters and health tracking inform them that the medication that they are taking is working, their 

symptoms are under control and they are not frightened and alone.  

P32: “…I can see early on if I'm getting worse and then try to do something about it…it’s a 

confidence boost…” 

P40: “…it makes me feels a bit safer… I am less scared, my daughter knows if I am ok and if 

not she can send assistance…” 

P28: “…it's a confirmation…I've found it quite useful at predicting when I'm going to get ill...I 

feel like I can make some informed decisions about what I want to do…I try to have that 

attitude in life… the mental health benefits of joining in [sports] tend to help me with [my 

mood]…” 
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PHRs provide them with increased confidence when they have to ask for assistance or during 

appointments with healthcare practitioners.   

P10: “…It makes me feel more confident that I'm not wasting the doctor's time, I suppose…” 

P34: “…I've taken a few pics of the readings as evidence using both oximeters… a bit of 

reassurance that I'd be doing right to call for help…” 

PHR make them feel secure and confident that they have enough medication and the necessary 

knowledge about their medication.  

P12: “… [PHR] makes sure that I have enough medication…” 

P28: “…I have more control because of the Fitbit…it's a confirmation. It's good in a way about 

the medication that is actually doing its job…” 

8.1.4.2.2 Lower stress levels 

PHR helps to minimise the stress and the worry of an asthma attack, assist patients to control their 

breathing causing them to relax, since they are able to view their peak flow or heart rate. 

Measurements of sleep and other symptoms are making the users feel safer and in control, resulting 

to less stress. Patients find the diary a much more comprehensive tool for the healthcare 

practitioners, resulting in a broader picture of their condition making them feeling more confident 

and less worried about their appointments.  

P12: “…for example, I'll go and take my puppy for a walk. And when I come back so I 

immediately go and I'll take my stats… write in a note… is a snapshot of how I was feeling at 

that week...” 

P15: “…you can try and do is control your breathing, and I guess the Fitbit is one way of 

trying to control your breathing. Relaxation…” 

P28: “…little extra nudge of self-control, being able to see your resting heart rate's suddenly 

shot up and I should take it easy for a bit or measures your sleep so if you sleep in, things 

like that. I find quite reassuring and it definitely makes me feel more in control…” 

P40: “…it helps me relax a bit or stop worrying…” 

 

8.1.4.2.3 Lower forgetfulness 

Patients using their diary are able to remember past events and asthma attacks or to identify more 

asthma triggers, which might have seemed irrelevant in the past.  

P04: “…I always need to go long periods of time between doctors and I'm having to 

remember what's happened…” 

The medication inventory assists with reordering medication and overall to aide patient’s memory 

regarding their medication supplies, improving overall their medication adherence.  

P12: “…an aide memoir to remind me to order my medication because sometimes I forget… 

using my app certainly stops me from missing, stops me from running out of my medication.” 

P34: “…Well I sometimes forget to get my medication because I feel fine initially…But then 

this asthmacheck provides notifications about medicine and alerts me when I am running low 

on my asthma medications …” 
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P35: “…I use nebulizers so it’s good to remember what you took that day and keep track so 
you don’t forget to reorder…” 

P10: “…it only helps me to improve my medication intake in the sense that it alerts me to 

the fact…” 

 

8.1.4.3 Improve clinician-patient relationship 

This family nearly describes the entire narrative of the people with asthma’ cohort. The participants 

value very much their relationship with their healthcare practitioner and this is obvious in all the 

identified themes, where there are always mentions of their healthcare practitioners and how this 

PHR design feature or the other would improve their health, thus their relationship with their 

practitioner. Figure 8-5 illustrates the link between the themes of this family, the PHR design 

features, barriers and aspirations. 

 

Figure 8-5 Family three - Improve clinician-patient relationship 

Improves the patient’s attitude whether or not they need to visit their healthcare professional, since 

they can monitor their own symptoms, such as coughing, wheezing, chest tightness, rescue inhaler 

use, activity level and their sleep. Therefore, the patients can go check these symptoms and “be 

their own doctors”, making sure that they get the help they need when they need it from their 

healthcare professional. This clearly saves them time, fruitless trips back and forth to their 

healthcare professionals and overall improve their relationship with other clinicians as they are more 

informed on their own condition and they can factually ‘share’ that knowledge.  

P10: “…It does assist me in the decision making process to go to the GP…” 

P26: “…sometimes it's hard to know exactly when to do it. So sometimes I end up phoning 

them and saying I'm not sure whether I should go [to the clinic] now…” 
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P30: “…I monitor my symptoms, send it to my consultant and then he, from that, can look at 

things and see if I need to be seen in hospital…Which saves me time and the appointment 

times if that makes sense …” 

P40: “…I can’t get into my lung specialist when I need, so I am having the app to record every 

incident…it makes me feels a bit safer…” 

Knowing that the data are there can be a large boost in confidence when a patient deciding to book 

and attend a healthcare professional’s appointment, especially if they feel uneasy or intimidated 

somehow from the clinician.  

P34: “…I've taken a few pics of the readings as evidence using both oximeters…I think I'm just 

looking for a bit of reassurance that I'd be doing right to call for help? At least they won’t 

assume I am just faking it…” 

P35: “…I can log my symptoms in the app. This makes me feel that my consultant is listening 

to me when I go for an appointment. I have proof you see…” 

It allows for information sharing for example if a patient was ill and they were on antibiotics this 

could possibly cause an asthma flare up and by having all the information stored in a PHR then they 

can discuss these events with their healthcare professional in a more meaningful and realistic way, 

helping the healthcare professional to make an informative decision regarding medication intake.  

P12: “…I do use the data that I record for when I go in and see my health care professional, 

it’s helping him…he won't be aware of possible exacerbations where the doctor's put me on 

antibiotics and steroids. So it allows me to inform him of this is what happened…” 

P04: “…the [notes] are for my doctor for him to say, okay, maybe you need to get a bigger 

dosage of medicine…” 

P33: “…I wake up too many times during my sleep. My doctor said that this might be because 

of my asthma and when I saw what the FitBit was saying then I realised that it could be true. 

My doctor changed my medication and now I sleep better…” 

 

8.1.4.4 Barriers 

This study’s research questions did not focus on the barriers of PHR use or applicability. However, 

these problems were volunteered by the participants during the conversations.  

8.1.4.4.1 Doubting clinicians 

The luck of interest from behalf of clinicians on the data that a PHR may offer, often acts as a barrier 

for patients who although feel that technology has helped them, they are not able to communicate 

this with their clinicians.  

P28: “…And I do occasionally show them how many steps I've been doing and that sort of 

thing. But they've never asked for any kind of detailed information from it…” 

P40: “….I don’t think they know anything about technology you see…” 

On the same grounds, patients are uncertain whether clinicians may recommend a PHR and of the 

clinician’s response in a potential deviation of the treatment or proof of non-adherence.  
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P34: “…I don’t know if they recommend or not …my consultant might see that I don’t use my 

inhaler as much and not being happy with me which might cause problems with the 

appointments…” 

8.1.4.4.2 Lack of interoperability 

A participant mentioned that their main frustration is the absence of interoperability between their 

PHR, their GP and consultant data sets. Regardless, the PHR helps to merge this difference in data, 

since they use it to inform one clinician of the decisions and actions of the other.  

P12: “...my big issue is between that your data isn't shared between your general 

practitioner and your primary and secondary care physician…[my consultant] won't be aware 

of possible exacerbations where the [GP] put me on antibiotics and steroids. So the fact that I 

keep a record of that anyway, it allows me to inform him of this is what happened...” 

 

8.1.4.5 Participants’ aspirations 

These are themes that emerged during the interview and are requested by the participants, 

depending on what type of PHR they are using. Some of these were mentioned voluntarily by the 

participants or they were mentioned during the section 5 of the interview, which enquired about 

features that this study identified during the literature review. 

Most of these features are not a necessity, based on the comments of the participants. They simply 

illustrate specific extras a PHR could have to give the best possible assistance to people with asthma.  

8.1.4.5.1 Appointments management 

This feature has been defined in the former section. The convenience of use was the most assumed 

benefit and all participants referred to how easy or convenient it would be if they could book 

appointments online or on their phones and how much time they would save overall. 

P04: “…that would be so much easier…” 

P12: “…that would be awesome…” 

P30: “…that would be handy…” 

Not only participants would love such a feature, but they tend to believe that this is highly unlikely 

to happen.  

P28: “…That would be great. I would love that. I don't really mind whether it's in the app or 

not, but the ability to do it online would be excellent…” 

P40: “…That would be awesome! But I believe it is a long way to go for this to happen…”  

 

8.1.4.5.2 Education 

As was the case with the people with diabetes cohort and in contrast with the literature, this feature 

appeared to be relatively popular with the people with asthma cohort. This feature’s definition 

remains consistent with previous section.  

Participants would like to use education feature based on reputable sources, such as Asthma UK and 

NHS, to identify medication contraindications or facts about newly prescribed medication. Overall, 
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to increase their knowledge about their medication and drug interactions more than their 

knowledge of their asthma.  

P04: “…it would be helpful…. especially if I think, oh, I'm considering moving to this 

medication because it's a bigger dosage or a better release medication…” 

P12: “…useful because most people see the leaflets inside the medication and probably don't 

look at them. So if it was in an app then it means they could flick to the contraindications or 

whatever …” 

P15: “…yeah. If you wanted to find out a bit more about what had been prescribed to you…” 

P26: “…if it was coming from a reputable source, so something like Asthma UK or like NHS 

Choices, something like that, then I would like it…” 

P32: “…some of the information, particularly from Asthma UK, would be useful to have in an 

app…” 

 

8.1.4.5.3 Share data 

Most of the participants liked the idea of sharing the data, with their healthcare practitioner, 

without mentioning any specific reason or constraints, although prompt to do so.  

P10: “…That could be quite useful…” 

P34: “…Useful yes …” 

P15: “…That could be a positive thing…” 

A couple of participants found the ability to share their data with their healthcare practitioner useful 

under conditions, of certainty of who has access to their data and how intrusive to their personal life 

that could be. 

P26: “…I'd be happier sharing it with me doctor than sharing it with kind of like a random 

company…” 

P28: “…I would like that with the caveat that of me being able to control what I share…say 

you share heart rate or something like that…and then you go into the clinic and they say your 

heart rate was like 180, but you didn't move anywhere…and you were having sex with your 

partner…that would probably be a bit intrusive…” 

A participant highlighted that although they already share their data with their primary care 

healthcare practitioner, these data were not shared with the secondary care healthcare practitioner.  

P12: “…We did [share the data]…but my big issue is between that your data isn't shared 

between your general practitioner and your primary and secondary care physician…” 

Similarly, another participant mentioned the doubt they had, on the ability and likelihood of the 

healthcare practitioner to actually view and save for the future their shared data.  

P40: “…That means that the doctor will read them too? [Laughs] I do show them to him but 

he never saves them on his computer. It would be nice if he did then we could have continuity 

I suppose…” 
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8.1.4.5.4 Getting feedback  

This feature is linked to data share and derives from the literature. As mentioned in the previous 

cohort, the interview question was inquiring whether the participants would be interested in getting 

feedback if they could or if they currently are sharing any health-related data with their healthcare 

team. If the participant was positive in getting feedback then a follow-up question regarding if they 

would trust this feedback and implement the advice even if it was given by a healthcare professional 

that they did not know. The second part of this question was informed by the new NHS advances 

towards the OpenPHR (Payne, 2018), and aims to make the people’s views heard, which are not 

always in agreement with the initial intentions of NHS. 

Participants that would be inclined to use this feature, believed this would be helpful, depending on 

who the feedback practitioner was, since every person is unique and a result that would seem 

normal to some people might be atypical for others.  

P10: “…possibly helpful… I think it would depend how confident I was with that provider…” 

P15: “…that would be good. If they've noticed a change or something… as long as there's 

some sort of healthcare professional I would probably trust the advice…” 

P30: “…I would probably discuss it with my consultant. It depends who it is doesn't it…” 

P34: “…sounds like a good thing. Depends on the person though. If it’s my consultant then 

yes otherwise I don’t think I want random people to see me and judge you know…” 

P40: “…that would be lovely! If instead of just having my daughter in the Propeller to have 

my lung specialist too or a nurse from his team. I would feel safer…” 

A participant felt that a feedback in the form of questions, maybe via telephone conversation and 

answers would be much more valuable than actual instructions on a webpage or email. This way the 

feedback would be quicker and more accurate according to the patients’ perceptions. 

P12: “…I think that would be good actually…to ask a question and you can't get in to see a 

doctor for a couple of weeks… so much easier even just to arrange a telephone 

conversation…” 

Only one participant mentioned security considerations and discussed that such a feature would 

require appropriate security measures and policies to mitigate the danger of potential data breach 

and reassure the patients that the feedback source is the NHS approved healthcare practitioner and 

not a mischievous individual or malware.  

P12: “…that's dangerous in anything when we come to data… we need to have the policies, 

and procedures, and security set up so that you know that any response that you get is 

coming from that GP…” 

 

8.1.4.5.5 Medication management 

Participants that would be inclined to use this feature, which is defined in section 3.4.5, mentioned 

the potential usefulness of it in situations that the patient might been incapacitate or need help to 

administer the medication. A medication logbook in a way that might inform emergency services 

and other healthcare practitioners of the current medication intake of the patient. 
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P15: “…that would be good…because, if you're out and about and for whatever reason you 

can't yourself administer that medication and you're relying on someone else to give it to 

you…” 

P33: “…Oh yes! You see I also suffer from hay fever and take some statin and have done a 

few surgeries in my life. So when I go to A&E I have to tell them again and again the entire 

history… It’s boring and dangerous what if I cannot tell them...” 

A participant liked the idea of being able to see the drug to drug interactions and medication 

contraindications. 

P34: “…I would like to see them yes. It would be nice to know if my inhaler affects my weight 

or mood for example…” 

 

8.1.4.5.6 Personalisation 

This feature, which is defined in section 3.4.5, some of the participants said that would be beneficial. 

This is especially true for people with multimorbidities or older participants.  

P04: “…anyone with multiple conditions could then personalize that to how they would want 

it…” 

P33: “…I would like the ability to customise the app, by making the features that I use bigger 

in the screen my eyes are not what they used to be…” 

Personalisation was found useful in situations of atypical asthma, meaning that the patient 

condition, treatment or symptoms do not fit in with the standard guidelines of asthma (Joint 

Formulary Committee, 2018, p. 237). 

P26: “…I'd probably use that sort of thing…I don't quite follow the standard guidelines 

because I've got non-standard asthma…” 

 

8.1.4.5.7 View lab tests 

Participants that would be motivated to use this feature, which is defined in section 3.4.5, 

mentioned that they would like to be able to view their lab results. Some participants identify this 

feature as interesting and it would provide validation and motivation to them regarding their health. 

P10: “…that could be quite interesting, yes…” 

P28: “…I would be quite interested in…as long as it was stored pretty securely… if you notice 

your own functions a little bit you'd probably put a bit more effort into exercise…” 

P35: “…I would love that. This will give me confirmation that I am doing something right for 

my body...” 

P40: “…Yes that would be useful…” 

Other participants would also like the idea, but they suggest caution, since a lot of people are not 

medically educated, and they could potentially get very scared. Some suggestions to mitigate this 

were to have some explanation or a flag such as call your healthcare practitioner, or to have access 

to the results after the consultation has taken place in person. 
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P12: “…I personally would, but then…I work in a school of pharmacy and life sciences, so I'm 

kind of around all that...you can get a flag...please contact the nurse…” 

P30: “…Yeah that would be handy… There would be a cut-off point, you wouldn't be able to 

see your result say if you've got cancer or something. That wouldn't be...” 

P32: “…Yes… if the consultant contacts me before the result is expected to be uploaded onto 

the phone…” 

P34: “…Sure but only if they explained it first…” 

 

8.1.4.5.8 Social media 

The social media aspect of a PHR was requested by three participants and it was always linked to 

motivation and achieving goals. As it is the case in the literature advocating that the use of social 

media, PHR and self-tracking increases patient empowerment (Paton et al., 2012) 

P04: “…I guess if you want to say, hey, I'm doing this and I want to make sure I do it and not 

give up half way through…” 

P30: “…definitely…say I have been to the gym and my heart rate has been 60-70 in the top 

range. I would quite often share that with Facebook…” 

P32: “…setting goals and share them on Twitter would probably be the only useful other 

feature…” 

 

8.1.4.5.9 Diary 

Only two participants mentioned the need of an electronic diary to track symptoms, which is to be 

expected since diary and patterns was one of the most popular PHR design features identified.  

P10: “…I do keep a paper diary of things like that [asthma attacks]. So being able to do that 

on an app could be helpful…” 

P26: “…to tracks symptoms. For me that would be more useful, because I know that my peak 

flow isn't a very good…” 

 

8.1.5 Data integration 
The data were integrated during the synthesis phase using triangulation methods to assess 

concordance between the qualitative and quantitative results. That is, qualitative evidence of 

preferred PHR design features, medication adherence and quality of life were compared with 

quantitative data results of the MAQ, BFI-2-XS and WHOQOL-BREF for each participant. Specifically, 

the preferred PHR design features per participant are the ones that they mentioned during the 

second and third questions of the interview (Appendix H – Interview guide), which inquired about 

examples of PHR features that the users value and that they think help them improve their 

mediation adherence. The majority of the qualitative evidence regarding medication adherence 

come from questions three and four that explicitly ask for medication adherence improvement and 

the relevant evidence for quality of life are mostly derived from question four, which inquiries about 

quality of life. 
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This study is able to draw some inferences for the data based on the results in Table 8-6. All of the 

people with asthma score high on MAQ (>=75%) as mentioned before. There seem to be a tendency 

that the higher Open-Mindedness a participant has the higher their perception of their HRQoL and 

perception of health overall. Although the sample is too small to derive accurate results and this is 

just an observation, it might worth investigating in the future. Most of the people with asthma 

participants have low negative-emotionality, and they score high on the MAQ score, which is to be 

expected based on literature.   

Some dominant groups of PHR design features has emerged during the analysis and integration of 

the results. These include:  

 The most used PHR design features which are: health tracking, diary and patterns and 

reminders.   

 Every time a participant uses weather information, they also use diary and patterns.   

 Most of the participants that use visual quality they also use medication inventory, reminder 

diary and patterns and weather information.  

 Every participant that uses sleep monitoring they also use health tracking. 

Overall no other relationship between any demographic characteristics, personality traits, quality of 

life facets or medication adherence percentages could be identified from the merged data in Table 

8-6. 
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Table 8-6 Joint display of qualitative and quantitative data. PoH: Perception of Health; LaM: Living as Married; lit: literacy; Open-Mindedness (O); Conscientiousness (C); Extraversion (E); 
Agreeableness (A); Negative Emotionality (N); in BFI-2-XS ‘->’ left is higher than right trait and ‘-‘ the two traits have equal values 

 

Perception of 
medication 
adherence 

PHR & quality of 
life perception 

General perception of 
quality of Life 

Used PHR design 
features  

Scale scores Demographics 

P04 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes PHR 
does not 
impact the 
quality of life. 

Believes that asthma 
has a negative 
impact on the quality 
of life, since is very 
difficult to exercise.  
Believes that 
medication makes it 
harder, due to 
adverse effects. 

Diary and 
patterns 
Weather 
information 

MAQ = 75% 
BFI-2-XS (two higher factors) = A -> O 
WHOQOL-BREF (quality of life) = 40% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 75% 
WHOQOL-BREF (psychological) = 63% 
WHOQOL-BREF (social) = 58% 
WHOQOL-BREF (environmental) = 69% 

Multimorbidities = y 
Age range = 18-24 
Gender = m 
Marital status = S 
Health literacy = Low 
IT literacy = Medium 
Education=Secondary 

P10 

Believes 
adheres fully 
to clinician's 
guidelines, 
and very 
rarely 
forgets a 
dosage. 

Believes that 
PHR has a 
positive effect 
in the quality 
of life.  

Believes that the 
health related 
quality of life is 
slightly, negatively, 
affected by asthma, 
when participant is 
acutely ill. 

Health tracking 
Reminders 

MAQ = 75% 
BFI-2-XS (two higher factors) = O-> A -E 
WHOQOL-BREF (quality of life) = 40% 
WHOQOL-BREF (PoH) = 100% 
WHOQOL-BREF (physical health) = 79% 
WHOQOL-BREF (psychological) = 75% 
WHOQOL-BREF (social) = 75% 
WHOQOL-BREF (environmental) = 78% 

Multimorbidities = n  
Age range = 65+ 
Gender = f 
Marital status = S 
Health literacy = High 
IT literacy =  Low 
Education = Higher 

P12 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality 
of life.  

Believes that the 
health related 
quality of life is 
slightly, negatively, 
affected by asthma, 
when participant is 
acutely ill. 

Data share 
Diary and 
patterns 
Health tracking 
Medication 
inventory 
Reminders 
Visual Quality 

MAQ = 100% 
BFI-2-XS (two higher factors) = C->A 
WHOQOL-BREF (quality of life) = 40% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 57% 
WHOQOL-BREF (psychological) = 67% 
WHOQOL-BREF (social) = 83% 
WHOQOL-BREF (environmental) = 66% 

Multimorbidities = y 
Age range = 45-54 
Gender = f 
Marital status = LaM 
Health literacy = High 
IT literacy = High 
Education = Higher 
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P15 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality 
of life, 
improving the 
accuracy of 
medication 
intake. 

Believes that the 
health related 
quality of life is not 
affected by asthma, 
uses self-persuasion 
methods.  

Appointments 
management 
Diary and 
patterns 
Health tracking 
Weather 
information 

MAQ = 100% 
BFI-2-XS (two higher factors) = A-C 
WHOQOL-BREF (quality of life) = 20% 
WHOQOL-BREF (PoH) = 100% 
WHOQOL-BREF (physical health) = 86% 
WHOQOL-BREF (psychological) = 96% 
WHOQOL-BREF (social) = 58% 
WHOQOL-BREF (environmental) = 66% 

Multimorbidities = n 
Age range = 35-44 
Gender = m 
Marital status = LaM 
Health literacy = High 
IT literacy =  Low 
Education=Secondary 

P26 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality 
of life, 
increases 
feelings of 
safety. 

Believes that asthma 
has a negative 
impact on the quality 
of life. 

Appointments 
management 
Diary and 
patterns 
Health tracking 
Medication 
inventory 
Visual Quality 

MAQ = 75% 
BFI-2-XS (two higher factors) = A -> C-N-O 
WHOQOL-BREF (quality of life) = 50% 
WHOQOL-BREF (PoH) = 50% 
WHOQOL-BREF (physical health) = 46% 
WHOQOL-BREF (psychological) = 63% 
WHOQOL-BREF (social) = 58% 
WHOQOL-BREF (environmental) = 66% 

Multimorbidities = y 
Age range = 35-44 
Gender = f 
Marital status = S 
Health literacy = Low 
IT literacy =  Medium 
Education = Higher 

P28 

Believes 
adheres fully 
to clinician's 
guidelines, 
and very 
rarely 
forgets a 
dosage. 

Believes that 
PHR has a 
positive effect 
in the quality 
of life, since it 
enables this 
patient being 
in control. 

Believes that the 
health related 
quality of life is 
slightly, negatively, 
affected by asthma, 
uses self-persuasion 
methods to mitigate. 

Health tracking 
Reminders 
Sleep 
monitoring 
Visual Quality 

MAQ = 75% 
BFI-2-XS (two higher factors) = C-O 
WHOQOL-BREF (quality of life) = 40% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 57% 
WHOQOL-BREF (psychological) = 67% 
WHOQOL-BREF (social) = 25% 
WHOQOL-BREF (environmental) = 66% 

Multimorbidities = y 
Age range = 35-44 
Gender = m 
Marital status = S 
Health literacy = High 
IT literacy = Medium 
Education = Higher 
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P30 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality 
of life.  

Believes that asthma 
has a negative 
impact on the quality 
of life, since is very 
difficult to exercise 
and work. 

Data share 
Diary and 
patterns 
Health tracking 
Sleep 
monitoring 

MAQ = 100% 
BFI-2-XS (two higher factors) = O -> E 
WHOQOL-BREF (quality of life) = 20% 
WHOQOL-BREF (PoH) = 100% 
WHOQOL-BREF (physical health) = 50% 
WHOQOL-BREF (psychological) = 79% 
WHOQOL-BREF (social) = 83% 
WHOQOL-BREF (environmental) = 81% 

Multimorbidities = y 
Age range = 35-44 
Gender = f 
Marital status = LaM 
Health literacy = High 
IT literacy = Medium 
Education = Higher 

P32 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality 
of life.  

Believes that asthma 
has a negative 
impact on the quality 
of life. 
Believes that 
medication makes it 
harder, due to 
adverse effects. 

Appointments 
management 
Data share 
Diary and 
patterns 
Health tracking 
Medication 
inventory 
Visual Quality 

MAQ = 100% 
BFI-2-XS (two higher factors) = O -> A 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 40% 
WHOQOL-BREF (physical health) = 21% 
WHOQOL-BREF (psychological) = 42% 
WHOQOL-BREF (social) = 33% 
WHOQOL-BREF (environmental) = 31% 

Multimorbidities = n 
Age range = 45-54 
Gender = f 
Marital status = S 
Health literacy = High 
IT literacy =  High 
Education=Secondary 

P33 

Believes 
adheres fully 
to clinician's 
guidelines, 
because a 
clinician is 
not 
consulted 
regularly. 

Believes that 
PHR has a 
positive effect 
in the quality 
of life.  

Believes that the 
health related 
quality of life is not 
affected by asthma, 
uses self-persuasion 
methods.  

Health tracking 
Sleep 
monitoring 

MAQ = 75% 
BFI-2-XS (two higher factors) = A->C 
WHOQOL-BREF (quality of life) = 50% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 54% 
WHOQOL-BREF (psychological) = 46% 
WHOQOL-BREF (social) = 17% 
WHOQOL-BREF (environmental) = 47% 

Multimorbidities = n 
Age range = 65+ 
Gender = f 
Marital status = S 
Health literacy = Medium 
IT literacy =  Medium 
Education  = Secondary 
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P34 

Believes 
mostly 
adheres to 
clinician's 
guidelines, 
but 
sometimes 
forgets due 
to feeling 
fine. 

Believes that 
PHR has a 
positive effect 
in the quality 
of life, 
improving 
clinician-
patient 
relationship. 

Believes that asthma 
has a negative 
impact on the quality 
of life. 

Diary and 
patterns 
Medication 
inventory 
Reminders 
Visual Quality 
Weather 
information 

MAQ = 100% 
BFI-2-XS (two higher factors) = A-C 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 80% 
WHOQOL-BREF (physical health) = 64% 
WHOQOL-BREF (psychological) = 42% 
WHOQOL-BREF (social) = 50% 
WHOQOL-BREF (environmental) = 63% 

Multimorbidities = n 
Age range = 25-34 
Gender = f 
Marital status = S 
Health literacy = Medium 
IT literacy =  Medium 
Education=Secondary 

P35 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality 
of life.  

Believes that asthma 
has a negative 
impact on the quality 
of life, since is very 
difficult to carry all 
the required 
medication around. 

Appointments 
management 
Data share 
Medication 
inventory 
Reminders 

MAQ = 100% 
BFI-2-XS (two higher factors) = C -> E 
WHOQOL-BREF (quality of life) = 80% 
WHOQOL-BREF (PoH) = 20% 
WHOQOL-BREF (physical health) = 21% 
WHOQOL-BREF (psychological) = 38% 
WHOQOL-BREF (social) = 17% 
WHOQOL-BREF (environmental) = 47% 

Multimorbidities = y 
Age range = 25-34 
Gender = m 
Marital status = S 
Health literacy = High 
IT literacy = Medium 
Education=Secondary 

P40 

Believes 
adheres fully 
to clinician's 
guidelines.  

Believes that 
PHR has a 
positive effect 
in the quality 
of life, 
increases 
feelings of 
safety. 

Believes that asthma 
has a negative 
impact on the quality 
of life, since is very 
difficult to carry all 
the required 
medication around. 

Diary and 
patterns 
Health tracking 
Reminders 
Sleep 
monitoring 

MAQ = 100% 
BFI-2-XS (two higher factors) = A -> O 
WHOQOL-BREF (quality of life) = 50% 
WHOQOL-BREF (PoH) = 50% 
WHOQOL-BREF (physical health) = 43% 
WHOQOL-BREF (psychological) = 50% 
WHOQOL-BREF (social) = 67% 
WHOQOL-BREF (environmental) = 59% 

Multimorbidities = y 
Age range = 35-44 
Gender = f 
Marital status = LaM 
Health literacy = High 
IT literacy =  Medium 
Education = Higher 



202 | P a g e  
 

8.2 Discussion 
As mentioned previously in section 2.6, this study used the mapping of the Behaviour Change 

Wheel’s COM-B system to the TDF Domains (Cane et al., 2012) and the mapping of the Behaviour 

Change Wheel’s COM-B system with the IMAB components (Easthall et al., 2008) as inspiration, in 

order to generate a summary table (Table 8-7) of the identified facilitators and barriers for people 

with asthma patients regarding the effect of the PHR has with their medication adherence.  

As expected due to the complexity of human nature and healthcare, the themes are interconnected 

and most of them belong to more than one domains. As is clearly shown in Table 8-7, the people 

with asthma cohort have not mentioned themes related to physical capability, physical opportunity 

and automatic motivation. They are much focused on their clinician-patient relationship, which 

indicates that this cohort values the PHR as the main element of improving their social opportunity 

of changing their behaviour towards improved HRQoL and medication adherence. Every theme 

identified has had a mention or a relationship with clinician-patient relationship and although this 

link is not always strong, it is there. For example, in the improve decision making family, the act pre-

emptively is clearly linked with social influences IMAB domain, which based on the examples the 

participants gave us are connected with the clinician-patient relationship.  

Table 8-7 Result Framework method themes categorised according to IMAB domains and COM-B factors (asthma cohort) 

COM-B Factors Domain Themes 

Capability Psychological Knowledge Act pre-emptively 
Improve treatment efficacy 

Memory and 
Decision making 
process 

Lower forgetfulness 
Act pre-emptively 
Improve treatment efficacy 

Physical Skills - 

Opportunity Social Social influences Act pre-emptively 
Boost confidence 
Improve clinician-patient relationship 

Physical Environmental 
context and 
resources 

- 

Motivation Reflective Beliefs about 
capabilities 

Improve treatment efficacy 
Lower stress levels 

Beliefs about 
consequences 

- 

Motivation and 
setting goals 

Being more active 
Lower stress levels 

Goal achievement Boost confidence 
Being more active 

Automatic Emotions - 

 

The participants of the people with asthma cohort identified themes that can be mapped in 

psychological capability, reflective motivation and social opportunity, of the COM-B factors only 

(Table 8-7). This means that they did not mention anything related to their physical skills capability, 

to their physical resources opportunity and automatic motivation, emotions. The majority of the 

participants, mentioned their beliefs that they have all the equipment they need and they have the 

knowledge to use it already and feeling pleased with themselves. The identified mechanism “social 
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desirability” (Section 8.2.1.1) illustrates exactly that point; people with asthma feel comfortable with 

themselves but no so much about their clinician-patient and social overall relationships. Based on 

feedback from an asthma specialist (section 5.5.3.1), this is often the case in practise, where patients 

visiting their specialist paint a better picture of their condition either due to humility or fear or 

illiteracy.  

Based on her experience in practise, people with asthma have lower medication adherence because 

they feel wising is normal for them when climb up a hill, or shortness of breath or any relevant 

symptom, since they had them for years. This however, is a sign of poor asthma control and since 

patients are not able to see or feel their lungs are more likely to not adhere than a person with 

diabetes or heart disease patient, who are able to view their blood glucose or blood pressure at any 

given time. This enables them to verify that their medication is working. However, people with 

asthma are not able to measure their lungs every given time, thus they get the symptoms but they 

have not had the physiological assessment to see how these symptoms affect their lungs. The 

specialist informed the study that there are clinical trials in conceptual stage, aiming to address this 

problem. Although people with asthma consider their emergency inhaler (the blue inhaler as the 

specialist mentioned) as treatment, it provides an instant gratification and does not treat the 

asthma.  

 

8.2.1 RQ2: Realist evaluation 
This study has identified eight PHR design features currently used by people with asthma and two 

families of themes by which PHR can improve medication adherence and health-related quality of 

life of patients with asthma. The identified families of themes are either social or cognitive based, as 

described in the nature of mechanism (10.3). The PHR design features are specific features of the 

PHRs “intervention”. The families of themes are the domains that enable behaviour change as is 

presented in COM-B literature.  

Grouping together how the three families of themes are used, we infer two inter-related cognitive 

mechanisms namely: self-regulation and social desirability. All the mechanisms are interconnected 

as illustrated in Table 8-8, which describes the relationship between the PHR design features, the 

families of themes the behaviour change domains and barriers. The IMAB domains that were not 

corresponding to any identified theme were omitted from this table. The social desirability domain 

was the one stressed multiple times during the interviews, and even the tone of voice of the 

participants was often changing when they were talking of now they have “evidence” that they are 

doing what they were advised by the clinician or that now they feel confident enough to call for help 

when they need it, because there are those “evidence” of low O2 levels or low peak flow at a specific 

time and date.  

The context of the programme are adults with asthma. There were cases of adults with severe or 

medium severity asthma, but that did not seem to make any notable difference in the generated 

themes, since they are interchangeable and apply to the cohort as whole. 

Table 8-8 Mechanisms, behaviour change domains, themes and barriers (asthma cohort) 

Mechanism IMAB Domains Themes Barriers 

Social desirability  Social A1 Improve clinician-
patient relationship 

A2 Act pre-emptively 

B1 Doubting 
clinicians 
B2 Lack of 
interoperability 
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A3 Boost confidence 

 

Self-regulation Beliefs about 
capabilities 

A2 Act pre-emptively 

A3 Boost confidence 

B1 Improve treatment 
efficacy 

B2 Lower forgetfulness 

B3 Lower stress levels 

B4 Being more active 

B5 Improve decision 
making 

B1 Doubting 
clinicians 
B2 Lack of 
interoperability Motivation and 

setting goals 

Goal achievement 

Knowledge 

Memory and 
Decision making 
process 

Similarly with Study one and according with the realist evaluation framework guidelines (section 

4.5.2.1.2), there has been some iterations on the development of the programme. The initial 

programme configuration can be found in Table 4-3. During the first iteration of analysis and before 

any feedback was provided from PPI groups or specialists in the field (section 5.5.3), the C-M-O 

configuration for the people with asthma cohort was a high level initial diagram (Figure 8-6) followed 

by two diagrams describing in more depth every mechanism (Appendix 12.4.2 Initial mechanism 

descriptions for people with asthma cohort).   

 

Figure 8-6 Initial CMO configuration for people with asthma cohort 

Another interesting iteration was based on an assumption that maybe what the participants were 

discussing was not related to their medication adherence and HRQoL but their overall well-being. 

Therefore a different CMO iteration was produced with the same two mechanisms as in Figure 8-6 

but with outcome the overall well-being of a patient. This assumption was plausible until the 

meeting with the asthma specialist nurse (section 5.5.3.1), when she elucidated that the medication 

adherence in people with asthma is more complicated than simply taking medication on time.  
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The specialist nurse explained that people with asthma often are uneducated and unmotivated; thus 

unable to properly adhere to their medication regimen, due to it often be too complicated. They 

often have problematic relationships with their clinicians and often believe it is reasonable to have 

breathing difficulties, due to their asthma; leading to medication non-adherence. Furthermore, 

there are the also the well-known problems of medication adherence in the literature, such as 

forgetfulness and beliefs that the treatment is not working or that the patients feel fine (De Geest & 

Sabaté, 2003; Rand & Wise, 1994).  

The final iteration of the programme for the people with asthma cohort is illustrated in Figure 8-7. 

The diagram includes lines that show which themes are categorised towards, which domains and 

how these domains map on the COM-B model. Some PPI feedback informed us that the lines make 

the diagram harder to read, however, it is these lines that this study believes enhances the 

visualisation of the complexity of the findings. This complexity and interconnection of the themes is 

a common finding in social research (Bodenhausen, 2010) and in research involving complex 

interventions such as in healthcare (Moore et al., 2015) and in interdisciplinary research such as 

health informatics (Castellani, 2018).  

This cohort’s mechanism relationship can be interpreted as a narrative. This narrative is produced by 

cognitively synthesising the participants’ interview transcripts (by investigating when and in what 

context the participants were mentioning each theme) and mechanisms. Both the last PPI group 

(section 5.5.3.2) and the asthma specialist nurse face validated this narrative.  

An adult with asthma often feels knowledgeable of their medication routine and their capability of 

taking their medication correctly. The medication routine includes what type of inhaler (or other 

medication) to take when, the appropriate times and dosages and the correct medication intake 

summarises the efficient technique of administrating their inhalers (or other types of medication). 

This person keeps a diary or a log of when an adverse event occurred, when and how much 

medication was taken, as well as any other health related tracking quantities, such as O2 saturation 

levels and fitness levels. The ability to view the health related data provide verification to this person 

that what they are doing is working. Those data the patient can show them to their clinician, 

resulting in better communication and more effective appointments. The verification that the 

person receives by the data reports and/or the better relationship with the clinician boost their 

confidence and overall motivate them to consciously fulfil their health-related goals and improve 

their self-regulation to finally improve their medication adherence.  

Each mechanism from the final CMO configuration (Table 8-8) is described in more detailed in the 

three following sections. 

 

 



206 | P a g e  
 

 

Figure 8-7 Final CMO configuration for people with asthma cohort 

A more simplified view of the diagram above is presented in Table 8-9. The main difference lies to 

the way of presenting the results and how descriptive of the mechanism each method of 

presentation is.  

 

Table 8-9 Study three: Final C-M-O configuration with examples 

Context Mechanisms Outcomes – indicative quote 

Improve medication 
adherence  

Improve quality of life 

Adults with asthma 
that are using at least 
1 PHR and have had 
the condition for at 
least 2 months.  

Social desirability  P04: “…the [notes] are 
for my doctor for him 
to say, okay, maybe 
you need to get a 
bigger dosage of 
medicine…” 

P35: “…I can log my 
symptoms in the app. 
This makes me feel 
that my consultant is 
listening to me when I 
go for an appointment. 
I have proof you see…” 

Self-regulation P10: “…alerts me to 
the fact that my 
asthma goes 
off…then… seeing the 
GP and sorting that 
out…” 

P15: “…You could sit 
and do the breathing 
exercises to get your 
breathing back under 
control…” 
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8.2.1.1 Mechanism 1: Social desirability 

This study views social desirability (see also section 2.6.3) as the need of the participants to respond 

untruthfully in order to comply with what the society considers desirable (Holtgraves, 2004). This 

cohort is predominantly using features such as health trackers and diaries to monitor their 

symptoms progression. This alertness enable them to make informed decisions and sometimes act-

pre-emptively about when to contact a clinician.  

P10: “… it alerts me to the fact… that I may need to go and get antibiotics or go on rescue 

steroids…and of seeing the GP and sorting that out...” 

For this cohort acting pre-emptively to contact a clinician or take their emergency medication seem 

more important than actually manipulate or manage their medication dosages in the first place. This 

is not a surprising finding, but is one that a specialist asthma clinician said they are unable to tackle, 

since they do not know whether a patient tries to please them or not.   

This feeling of social desirability is enhanced by increased confidence, since the more confident 

participants are that they are doing the ‘right’ thing the more inclined some of them are to act in a 

way that portrays them as being experts and making an impact in their life and health. Contrasting 

Roth & Caron, (1978) arguably harsh point of view, this study’s participants did not try to deceive 

their healthcare practitioners, but they honestly believed that they are doing what their healthcare 

practitioner had instructed them. This is supported by the findings of the interviews and the joint 

display (Table 8-6), in which all the participants of this cohort have at least 75% medication 

adherence based on the MAQ scare but also believe that they adhere, or adhere most of the times 

to their prescribed medication regimen. Therefore, although the participants of this cohort desire to 

be socially accepted and liked, them doing so, does not invalidate their medication adherence efforts 

but one could argue this is what drives them to work harder.  

For the people with asthma is all about making sure they are prepared for their clinical 

appointments and making sure that their medication is working. They are confident that they are 

taking their medication correctly and their attitude portrays this.   

P32: “…it's probably more about tracking how their condition's doing…” 

P34: “…You see I don’t want to disappoint them but again how can I keep them happy and 

keep on my life its very tiring…” 

The most important features this cohort is using are the ones that monitor. People with asthma are 

monitoring their symptoms, progression and reactions to change the social context and society’s 

perception by being pleasers to their healthcare providers. They are doing so, not to actually alter 

medication dosages, but to get the confidence and the motivation and the verification that what 

they are doing is working and to keep doing it. One could argue that by them doing so are lying to 

themselves, point raised by the specialist asthma clinician. This is one reason why the improving 

patient-clinician relationships is that much more important for this cohort, to avoid both sides of the 

same coin, namely people with asthma being social pleasers and by doing so lying to themselves, 

which can have catastrophic consequences in the long-term. 
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8.2.1.2 Mechanism 2: Self-regulation 

Self-regulation (see also section 2.6.4) can be defined as a burdensome cognitive, affect, skilful inner 

process that assists in the realisation or setting of a health-related goal (Bosworth et al., 2018; 

Weidner et al., 2016; Wilson et al., 2020). A meta-review has shown that interventions who are 

designed to improve elements of self-regulation may improve the HRQoL of people with long-term 

conditions (Wilson et al., 2020). Self-regulation is a goal oriented mechanism that focuses on the 

patient creating strategies to achieve these goals.  

Every participant of this cohort assumes that have the skills that they need in order to take their 

medication effectively. The themes boost confidence and lower stress levels (Section 8.1.4) are 

illustrations of how by improving the confidence and lowering the stress levels a person with asthma 

has this person is more focused on their health-related goals improving their self-regulation, hence 

their HRQoL and medication adherence. Similarly, the being more active theme is goal oriented and 

motivate participants to change their behaviours to improve their exercise regime and therefore 

their medication adherence, since the need for the use of emergency inhalers is lower.  

Participants who believe that their medication is working are also more motivated to adhere to their 

medication. Furthermore, patients who remember to take their medication and are able to interfere 

or act pre-emptively during an asthma attack, have the psychological capability to recognise that 

they are fulfilling their goal of staying as healthy as they can be, improving their self-regulation. 

 

8.2.2 RQ1: The overall most important design features for people with asthma 
This study identified the PHR design features (Table 8-5) that are currently used and are to some 

extend useful to our participants. These were identified based on five criteria in order of 

significance:  

1. The ones that their related cognitive, motional or behavioural themes are part of more than 

one mechanisms; 

2. The ones that were homogenously defined by the participants; 

3. Consulting an asthma specialist nurse in Queen Alexandra hospital in Portsmouth; 

4. The most frequently used and positively talked about; 

5. Validated by this study’s PPI group.  

A grouping such as this, was deemed useful based on the feedback of the healthcare professionals 

that were contacted as experts in the field (section 5.5.3.1). For the face validation of these 

conclusions and to use in the last PPI investigation (section 5.5.3.2) an electronic infographic was 

created (Figure 8-8), summarizing the most common PHR software and the more useful PHR design 

features for people with asthma. The infographic was created using the Spark Adobe free account. 
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Figure 8-8 Asthma infographic (PPI) 

The themes that are included in more than one mechanisms are act pre-emptively and boost 

confidence (Table 8-8); hence the PHR design features that are related based on the Framework 

analysis in section 8.1.4, are visual quality, diary and patterns and health tracking. All the above 

features were homogeneously defined by the participants.  

The asthma specialist nurse that was contacted to face validate this study stressed that the diary and 

pattern feature is also very helpful for the clinicians, who are able to access the data from the PHR to 



210 | P a g e  
 

have a better view of potential flares or asthma triggers. During that discussion, it became clear that 

the barrier of interoperability was also viewed as a barrier in terms of primary and secondary NHS 

care. The asthma specialist nurse indicated that as often the patient’s GP will prescribe something 

and then when the patient visits an asthma specialist in secondary care there is no way of the 

specialist knowing the GP’s prescription.  

Looking at Table 8-5, the frequency of use of the mentioned features are design features are visual 

quality (n=3), diary and patterns (n=8) and health tracking (n=9). These three features were included 

in the infographic, to acquire feedback from the PPI group. The specialist nurse commented on the 

feature visual quality that although useful in terms of the PHR being user friendly or appealing to the 

users, she mentioned that she does not expect this feature would have an impact on the patients 

medication adherence or health related quality of life. However, there exist some recent research 

studies, which proclaim that the more satisfied – in terms of usability, contents, usefulness and ease 

of use - the users are with a PHR there is a higher chance for them to use these PHRs more often, 

without assistance and for longer period of time (Mertens et al., 2016; Pérez-Jover et al., 2019).  This 

satisfaction increases the user acceptance of the PHR intervention (Ali et al., 2019; Grindrod et al., 

2014) and upgrades the PHR’s performance and effectiveness in terms of health outcomes including 

medication adherence (Burbank et al., 2015; Park et al., 2019). 

After considering the feedback from the specialist nurse and the final PPI group of this study (section 

5.5.3.1) it is apparent that the most important design features are health tracking and diary and 

patterns. 

 

8.2.3 RQ3: Patient and disease- specific factors 
Taking at face value on whether a multimorbidity exists or not (Table 8-6) there is no identifiable 

difference between the participants who have asthma and a multimorbidity and the ones without a 

multimorbidity. Looking at the rest of the quantitative data in parallel with the qualitative and 

considering the small sample size (Table 8-6) there is no meaningful difference between the 

participants of this cohort.  
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9 Overall quantitative results and discussion 
This chapter presents the holistic merge of the results from the three studies (Chapters 6,7,8), 

quantitative analysis and discussion of the quantitative findings. 

All the participants demographic, BFI-2-XS, WHOQOL-BREF and MAQ results, in other words all the 

quantitative data collected in this study were put together to derive inferences regarding the 

secondary research questions of this study, whether the presence of multimorbidities and the 

personality traits have any effect on patients medication adherence. As it has been previously 

discussed (Chapter 5) the primary data of this study are the qualitative, therefore although the 

author acknowledged the limitations of low small sample size and thus the difficulty to derive any 

statistically meaningful results from just 42 participants, it was decided to run some statistical tests 

in the whole sample in case of any associations may have identified.  

The main drive behind this exercise, is the presence of some observations during the qualitative 

analysis and the data integration. For example, there has been observed that in the people with 

diabetes cohort, participants who are married or living as married, they have perfect medication 

adherence and in the people with asthma cohort, there was an observation regarding the higher 

Open-Mindedness a participant has the higher their perception of their HRQoL and perception of 

health. These observations prompted the researcher to seek any statistical proof there was to find.  

Driven from the qualitative data observations and the extended literature, this study initially 

combined all the quantitative data of the cohorts in 1 SPSS document. This study used SPSS Statistics 

version 26 for the quantitative analysis.  

Initially, some variable coding was commenced, for example the data that were textual were coded 

into numbers (i.e. female is 1 and male is 0 etc.) The code dictionary which was developed in MS 

Excel is in Appendix E – Data dictionary. MS Excel was preferred for coding the quantitative variables 

over the SPSS, since some of the data were already coded in NVivo and exported in .xls format, or 

they were already coded in MS Excel either for small departmental presentations or for conference 

posters or for the demographic reports per cohort (see Sections 6.1.1, 7.1.1, 8.1.1).  

Twelve quantitative variables that correspond to the participants demographics, were coded in total 

and there were no missing values. These variables are: gender, age group, education level, marital 

status, employment status, cohort, existence of multimorbidities, health literacy, IT literacy, duration 

of living with LTC, duration of PHR use and PHR suggestion.  

Some of these variables were created during the interview, such as the PHR suggestion and 

multimorbidities existence. Therefore, the participants’ answers varied greatly and due to the low 

sample size and the great variability, this study decided that it would be more meaningful to group 

them in dichotomous variables rather than to try and quantitatively analyse their spread. These two 

variables are discussed in the next session, which merges both the quantitative and qualitative 

results and this heterogeneity is viewed from a qualitative analysis perspective.  

Furthermore, the variables education level, marital status and employment status were initially 

provided with 5-6 options each, which could also be grouped in a dichotomous format, but in the 

early stages of this study we perceived that it could be useful to have more detailed data on these 

variables. At this stage, it has become apparent that this study is focused much more on the 

qualitative analysis and uses the quantitative data to accompany, strengthen and sometimes to 

provide interesting assumptions and insights on the qualitative data. This was indeed our original 

plan, but during the questionnaire design the author was more worried that there might be data 
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missing rather than grouping the data at a later stage, which is much simpler. Therefore, based on 

the study’s research questions and the realisation that there is no need of a high level of detail the 

options of these three variables were grouped in binaries, for example people that have a higher 

education degree and those who are not; people who are living as married and those who are not 

and people who are in paid employment and those who are not.  

Following the variable coding, descriptive statistics were calculated based on the variable types in 

SPSS. For the categorical variables we calculated frequencies with cross-tabulation and for the 

continuous variables we calculated mean, median and standard deviation (Greasley, 2008, pp. 8–16; 

Riffenburgh, 2012, pp. 30–37).  

These twelve quantitative variables are all categorical, specifically IT and health literacy are ordinal 

and all the rest nominal variables. The nominal variables are qualitative variables that can only be 

categorised without any order, gender is a commonly used example and the ordinal variables are 

qualitative variable that can be categorised and ordered, such as age groups and IT and health 

literacy (Greasley, 2008, pp. 8–16). Table 9-1 illustrates the frequencies of the categorical values and 

Table 9-2 illustrates the mean, median and standard deviation for the continuous variables. The 

response rate of the questionnaire was 100%, meaning that all 42 interviewees, also completed the 

questionnaire.  

Table 9-1 Frequencies of the categorical variables of the entire sample 

Variable Options Participants (n) Percentage 

Gender Male 16 38.1 % 

Female 26 61.9 % 

Education Level Secondary education 12 28.6 % 

Higher education  30 71.4 % 

Marital Status Living as married 23 54.8 % 

Single 19 45.2 % 

Employment 
Status 

Employed 28 66.7 % 

Unemployed 14 33.3 % 

Cohorts Diabetes 17 40.5 % 

Asthma 12 28.6 % 

Heart disease 13 31 % 

Multimorbidities  Exist 16 38.1  

Not exist 26 61.9% 

PHR suggested It was suggested 12 28.6 % 

It was not suggested 30 71.4 % 

Duration of Living 
with LTC 

Less than 6 months 1 2.4 % 

6 months to 2 years 5 11.9 % 

More than 2 years 36 85.7 % 

Duration of PHR 
use 

Less than 6 months 9 21.4 % 

6 months to 2 years 23 54.8 % 

More than 2 years 10 23.8 % 

IT literacy High 15 35.7 % 

Medium 20 47.6 % 

Low 7 16.7 % 

Health Literacy High 30 71.4 % 

Medium 10 23.8 % 

Low 2 4.8 % 

Age  18-24 3 7.1 % 
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25-34 10 23.8 % 

35-44 10 23.8 % 

45-54 12 28.6 % 

55-64 5 11.9 % 

65+ 2 4.8 % 
 

Most of the categorical variables (Table 9-1) have a good spread. 41 the participants are living with a 

long-term condition for at least 6 months, 40 participants are less than 65 years old and 40 

participants have low health literacy. The overall medication adherence of this sample is considered 

high, since the MAQ score’s mean is more than 0.75 (De Geest & Sabaté, 2003). 

Table 9-2 Descriptive statistics for the interval variables 

Variable Mean Median Std. Deviation 

Extraversion (E ) 9.69 10 2.636 

Agreeableness (A) 12.10 12 2.272 

Conscientiousness (C ) 11.76 12 2.602 

Negative Emotionality (N) 7.02 7 2.571 

Open-Mindedness (O) 11.45 11.5 1.990 

MAQ Score 0.8571 1 0.22185 

Physical Health (1) 13.1976 13.425 2.86282 

Psychological (2) 13.9207 14.335 2.78645 

Social relationships (3) 13.9043 14.67 3.57200 

Environment (4) 14.631 14.75 2.0955 

Quality of Life 3.67 4 1.162 

Perception of Health 3.31 3 1.137 

 
After the descriptive statistics were analysed, the author tried to find if there was any correlation 

between the interval variables, to see whether they are positively or negatively correlated. This 

exercise commence in support for the secondary study’s research questions and although not 

planned during the study design stage, it seemed important to identify any correlation if exists 

between the interval variables. Clearly with the small sample size of 42 participants, it seemed more 

of an educative exercise for the author, rather than a realistic expectation for not only a statistical 

significant result but also a meaningful one (Greasley, 2008, p. 122). Specifically the study 

investigated whether there is any correlation between: 

a) the medication adherence as measured in the MAQ questionnaire, and the personality traits 

as measured in the BFI-2-XS questionnaire; 

b) the medication adherence as measured in the MAQ questionnaire, and the health-related 

quality of life facets as measured in the WHOQoL-BREF questionnaire; 

c) the health-related quality of life facets as measured in the WHOQoL-BREF questionnaire, 

and the personality traits as measured in the BFI-2-XS questionnaire; 

The Spearman’s correlation coefficient is a nonparametric statistic measure of the strength and 

direction of association based on ranked data. It is denoted by the symbol rs and is used either for 

ordinal variables or for continuous data with a monotonic relationship (Field, 2013, pp. 276–278).  It 

is interpreted similarly to Pearson’s coefficient, i.e. the closer to +-1 the Spearman’s coefficient is the 

stronger the monotonic relationship (Chan, 2003). A monotonic relationship (Figure 9-1) means that 

as the value of one variable (of the function in question) increases, the other value of the other 

variable either decreases, or increases (Laerd Statistics, 2018).  
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Figure 9-1 Monotonic relationship. Note. From (The University of Texas, 2007) 

In order to check the relationship of the variables in Table 9-2, SPSS was used to create scatter/dot 

plots for all the possible relationships (Laerd Statistics, 2018; Yeager, 2020).  In particular, by looking 

at the scatterplots the study was able to determine that the relationships are not linear and the data 

are approximately monotonically related. Therefore, Spearman’s correlation tests run in SPSS to 

investigate whether there is a correlation between the medication adherence, personality traits and 

the health-related quality of life facets. The test results can be found in Appendix F – Statistical 

analysis. 

The majority of the variables did not have any meaningful and not even significant correlation. 

However, there are some variables that indicated some significance. This finding especially provided 

the very low sample size, illustrates both that the study is in accord with the findings of the extensive 

literature regarding the relation of medication adherence and the health-related quality of life and 

the personality traits but also presents some evidence that these relationships stand when the 

sample is comprised of people who are using a PHR.  

As mentioned Spearman's rank-order correlation tests were run to determine the relationship 

between the interval variables of this study. The Spearman correlation coefficient is denoted by rs 

and has possible values between -1 and 1 and its verbal interpretation followed the Biostatistics 

correlational guide (Chan, 2003). Therefore, the verbal interpretation statements based on the study 

investigations (above a-c) are:   

1. There was a weak, positive monotonic correlation between medication adherence and 

Conscientiousness, which was statistically significant (rs = .335, p = .030). 

2. There was a weak, positive monotonic correlation between Extraversion and Physical health, 

which was statistically significant (rs = .316, p = .041). 

3. There was a weak, positive monotonic correlation between Extraversion and Psychological, 

which was statistically significant (rs = .334, p = .031). 

4. There was a weak, positive monotonic correlation between Conscientiousness and 

Psychological, which was statistically significant (rs = .342, p = .027). 

5. There was a weak, negative monotonic correlation between Negative Emotionality and 

Perception of health, which was statistically significant (rs = -.361, p = .019). 

6. There was a moderate, positive monotonic correlation between Agreeableness and Social 

relationships, which was statistically significant (rs = .411, p = .007). 

7. There was a moderate, positive monotonic correlation between Agreeableness and 

Environment, which was statistically significant (rs = .411, p = .027). 

8. There was a moderate, positive monotonic correlation between Conscientiousness and 

Environment, which was statistically significant (rs = .443, p = .003). 
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9. There was a moderate, negative monotonic correlation between Negative Emotionality and 

Physical health, which was statistically significant (rs = -.429, p = .005). 

10. There was a moderate, negative monotonic correlation between Negative Emotionality and 

Psychological, which was statistically significant (rs = -.433, p = .004). 

Thus for the above 1-5 examples, there is a weak monotonic relationship, whereas for the 

statements 6-10 the monotonic relationship is moderate and in both cases the statistical significant 

p-value means that this relationship is unlikely to happen by chance. Thus large values of 

Agreeableness are moderately associated with large values of Environment, large values of 

Conscientiousness are moderately associated with large values of Environment and so forth. 

Medication adherence and Conscientiousness have been correlated in the literature (Molloy et al., 

2014), and the finding of this study is in line with, since a higher rank of conscientiousness has been 

associated with better medication adherence. This is somewhat to be expected, since people with 

high Conscientiousness have higher sense of duty and typically complete tasks thoroughly (John & 

Srivastava, 1999).  

Conscientiousness appears to have a weak positive correlation with psychological health, finding 

also consistent with the literature (Magee et al., 2013; Martin et al., 2007), which illustrated that the 

higher the conscientiousness is the more controlled an adult’s mental behaviour is. 

Conscientiousness and agreeableness have a moderate positive correlation with environment, 

finding that complies with the findings of previous studies (Bogg & Roberts, 2013; Friedman et al., 

2014; Kaynak & Ekşi, 2014), which illustrated that the higher the conscientiousness the better an 

adult can deal with a health problem. People with higher agreeableness tend to have higher 

compliance traits and people with high conscientiousness are typically more responsible (John & 

Srivastava, 1999), factors that potentially explain the correlations found, since people with such 

traits tend to have increased medication adherence and overall health (Axelsson et al., 2011).  

Similarly, agreeableness and social relationships have been correlated in the literature and the 

findings of this study are consistent. High agreeableness has shown to improve social relationships 

thus lessens the psychological consequences of living with a long-term condition to improve overall 

health (Hoth et al., 2007). Agreeableness potentially improves the chances of people to have 

positive social experiences, leading to higher well-being (McCrae & Costa, 1997). 

Extraversion has been shown to have a positive effect on wellbeing and satisfaction of life in adults 

and adolescents, especially in terms of mental well-being (psychological) or physical health (Gale et 

al., 2013; Macía et al., 2020; Magee et al., 2013; Zhang & Zheng, 2019). The same studies also 

showcased that high Negative Emotionality (or Neuroticism) results in inferior psychological and 

physical health, as well as the overall perception of health, resulting in poorer overall health. The 

findings of this study in terms of negative emotionality, extraversion and their relation with physical 

health, psychological and perception of health are consistent with the literature. The level of the 

correlation of negative emotionality is stronger with poorer perception, psychological and physical 

health than the correlation of extraversion which is weaker, which is also consistent with the 

findings of a study examining whether the personality can predict self-reported health (Magee et al., 

2013). 
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10 Overall discussion 
This chapter briefly comments on the literature review and methods used in this study in the first 

two sections. Followed by a discussion about the nature of mechanism in realist evaluation and an 

attempt to compare and contrast the findings of the three cohorts, ending with the standardisation 

of PHR features definitions and a brief overall personal reflection. 

10.1 Literature review 
There is a surprisingly wide section of the excluded literature that investigates how health apps, 

PHRs or similar technologies affect people’s health. However, they investigate adherence to the app 

or to the technology and not medication adherence (Boulos et al., 2011; Dicianno et al., 2016; 

Kalkattawi & Nakajima, 2015; Nápoles et al., 2016). This fact indicates that there still is uncertainty 

towards the use of technology even if there is evidence to suggest that it may help with medication 

adherence and the overall health related quality of life. Morrissey (Morrissey et al., 2018) found that 

although people over 60s have their concerns regarding the use of mobiles and mobile apps, they 

also believe that this technology will be well-used in the future by the next generations that are 

growing up using this technology. This finding also illustrates the need for evidence-based evaluation 

on health-related technologies, such as mobile apps and PHRs.  

The high risk of bias identified in the included studies and the generally low quality of evidence 

presented in these studies, reflects the uncertainty on this field and the need for further research on 

both PHRs and medication adherence. Although some degree of bias is considered unavoidable, the 

small number of the included studies, the relatively novelty of this field and the risk of bias that has 

already been identified (Section 3.4.4), indicates a clear gap in knowledge. It also arguably 

strengthens the case for independent evaluation of PHRs, so that a holistic evidence-based case may 

be made for how, for whom and under what circumstances they work.  

10.2 Study methodology and design 
Overall, this study successfully used mixed methods convergent design and the realist evaluation 

framework (Section 5) to answer its research questions (section 1.2). Defining this study’s 

recruitment strategy and sample size was challenging, due to the nature of the study design with 

qualitative strand as dominant (Section 5). A criticism faced by most qualitative and mixed methods 

studies is about the sample size and the potential of bias this introduces. A literature review found 

that the provision of sample size justifications in qualitative health research is limited, not depending 

on the number of interviews but relates to the journal of publication (Vasileiou et al., 2018) 

The introduction section of each cohort (Chapters 6, 7, 8) includes a discussion on the sample size 

and the theoretical saturation. The sample size of the PPI groups follows the same idea of a 

qualitative convenient sample of people that either them or someone close to them have one of the 

three studied long-term conditions or are medically trained professionals. The convenient nature of 

the sample could introduce potential availability bias (Bankhead et al., 2019; Mamede et al., 2010). 

This study mitigated this potential by involving a reflective stage after each of the PPI stages, in 

which the participants were emailed the proposed changes and other relevant material of the study 

and were advised to provide feedback and suggest further changes at their own time. Furthermore, 

the PPI advice and revised documents were presented to healthcare professionals specialising in 

diabetes, asthma or heart disease for face verification. The agreement of the results from the PPI, 

study participants and healthcare professionals enabled this study to believe that the small sample 

size does not limit the validity of this research methods nor results. To strengthen the validity of the 
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findings of this study a “threats minimization” approach was followed (Creswell & Plano Clark, 2017, 

p. 303; O’Cathain, 2010), including elements of triangulation, reporting of disconfirming evidence 

and face verification, as discussed in section 5.5. 

The recruitment of the people with asthma was difficult and resulted in 12 participants. A lot of 

people with asthma, which did not participate in this study, volunteered that they may be using a 

PHR but not for their asthma, rather for aesthetics, for example to lose weight or gain more muscle. 

The most problematic to analyse cohort was the people with asthma cohort, who seemed the most 

concise yet again the grouping of the themes was indeed the hardest to comprehend. Whilst coding 

the themes for this cohort felt almost too easy. This cohort was the most concise in their responses. 

The time that the initial major amendment was submitted, there were 5 people with asthma 

participants and since then, the only other generated sub-theme is “Improve treatment efficacy”, 

which is directly linked with act pre-emptively and the family of improve decision making. It is 

therefore our belief that we have reach theoretical saturation for this cohort very early on the 

recruitment process.  

Contextualising the realist evaluation based on the long-term conditions instead of the PHR types (or 

vendors) provide us with a more holistic picture to explore the phenomenon in question and answer 

our research questions better, since we have more experiences from a wider section of people. 

Participants were happy to volunteer their previous PHR experiences and one of the main reason 

they stopped using a previous PHR was that the new one is better, more useful to them, based on 

the new PHR features. 

10.3 Nature of mechanism 
“The realist approach makes explicit the principle that it is not programmes in themselves that work, 

but rather it is the opportunities/ideas they offer people to make them work…The context in which a 

programme is implemented shapes the mechanisms and relevant outcomes such that a programme 

will not work in exactly the same way when introduced into different contexts. The context may 

facilitate or impede the programme because it influences what people do and how they will act.” 

(Cheyne et al., 2013) 

Mechanisms are the means that lead the realisation of a particular outcome in a given context (Tilley 

& Pawson, 2000). These means are not “tangible” entities, for example programme evaluators do 

not assume that a falls sensor (the intervention) causes an increase in the independence of the 

elderly (the outcome). It realises this outcome, when it does, by persuading the elderly that they will 

get help promptly (the mechanism). These means help to change the behaviour and decision making 

of the context (patients); thus helping the achievement of the outcome.  

A mechanism needs to be distinguished from the intervention or the intervention elements that help 

in the outcome realisation. The intervention is equally part of the context and of the mechanism; as 

a ‘means’ that allows the operation of the mechanism to introduce change. Even from the beginning 

of the conception of realist evaluation, Pawson & Tilley, (1997) describe it as a constant with two 

elements: “the chemical composition of the substance” (the actual intervention), that “allows the 

reaction” (mechanism); the keyword here is “allows” (Pawson & Tilley, 1997). The reaction is the 

desired outcome in this case and it will be allowed, or not allowed or disturbed etc. by the 

intervention presented in the given context.  

Distinguishing the resources (intervention) that are introduced into contexts from the reasoning this 

generates (mechanism) can provide both an operational and a conceptual clarification of 
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mechanism. It can enable researchers to clearly understand the role of context in triggering 

mechanisms, thus developing their explanation of how interventions work. 

“Mechanisms” are defined in realist evaluation as “underlying entities, processes or structures 

which… generate outcomes of interest” (Astbury & Leeuw, 2010) or “a combination of resources 

offered by the social programme under study and stakeholders’ reasoning in response” (Dalkin et al., 

2015).   

 

Figure 10-1 CMO configuration 

According to Archer, (1995), peoples’ choices depend upon the pre-existing social structures. This 

study identify mechanisms from a pragmatic scope, at the level of human reasoning (Pawson, 2002; 

Pawson & Tilley, 1997). This means that the definition of the mechanism depends on the outcome 

and research questions. We concur with Archer, (1995) that people’s choices depend on society but 

they also depend on the person’s cognitive ability and responses (Pawson, 2002; Pawson & Tilley, 

1997). Therefore, we have defined the following categories of mechanism in health informatics: 

social, emotional state, economical, educational, environmental or cognitive (see also sections 2.6 

and 4.5.2.1.2). These umbrella terms were conceptualised by a number of different theories and 

models of behaviour and behaviour change, drawn from the social and behavioural sciences (NICE, 

2007). A mechanism could also be intentional or unintentional, representing the role that the pre-

existing society plays in the realisation of the outcomes (Archer, 1995; Pawson, 2002).  
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Figure 10-2 the nature of mechanism 

 

10.4 Primary RQ1: PHR design features 
The features the participants use can be to an extent opportunistic based on the PHR they are using. 

This is mitigated in this study, by the use of the literature-based design feature questions. Also a lot 

of participants use more than 1 PHR and it seems that when someone starts using one they do not 

stop, but they try more and more PHRs, till they find one that is useful to them. Many of the 

participants started using a PHR as part of a clinical trial, or is suggested by friends or family but the 

majority of them got one either for fun or due to curiosity for the technology and found advantages 

on using them.  

The most common features are simply identified via the analysis of each cohort after counting the 

textual reference per feature (tables 6.1.2, 7.1.2, 8.1.2) and the most important features are 

identified based on PPI and clinicians advice as described in sections 6.2.2, 7.2.2 and 8.2.2 and 

ranked using the results of the PPI survey as described in the next section. Table 10-1 presents a 

complete list of all the PHR design features identified by the participants of each cohort, followed by 

a list of the five most common PHR design features and finally the ranking of the three most 

important PHR design features as discussed in the following section. There are six most common 

design features for the people with diabetes cohort, since they are having the same use frequency.  

Table 10-1 PHR design features for all cohorts 

Cohort All features Most common Most important 

Diabetes Alarms 
Appointments 
Management 
Approximation of 
HBA1C 
Barcode scanning 
Carb identification 

1. Trend 
2. Daily patterns 
3. Data share 
4. Diary 
5. Reminders 
5. Visual Quality 

 

1. Daily Patterns 
2. Carbohydrate 

identification 
3. Trend 
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Customisation 
Daily Patterns 
Data Share 
Diary 
Education 
Fitness tracking 
Insulin dosage 
calculator 
Reminders 
Repeat 
prescriptions 
Trend 
Visual quality 

Asthma Appointments 
Management 
Data share 
Diary and patterns 
Health tracking 
Medication 
inventory 
Reminders 
Sleep monitoring 
Visual Quality 
Weather 
information 

1. Health tracking 
2. Diary and patterns 
3. Reminders 
4. Visual quality 
4. Medication 

inventory 

1. Health tracking 
2. Diary and 

patterns 
3. Visual quality 

Heart disease Appointments 
Management 
Data share 
Daily Patterns 
Education 
Health tracking 
Long battery life 
Quantify adherence 
Reminders 
Sleep monitoring 
Social media 

1. Health tracking  
2. Reminders 
3. Data share 
4. Daily patterns 
5. Quantify 

adherence  

1. Health tracking 
2. Reminders 
3. Quantify 

adherence 

 

A large group of the identified PHR design features from all the cohorts, involve some kind of 

monitoring, either using wearables such as Fitbit or sensors such as the Freestyle Libre. People with 

heart disease found the fitness tracker to have similar effects and importance to the Libre for people 

with diabetes. The people with asthma want to monitor their symptoms and progression, not to 

alter medication dosages, but to get the confidence and the motivation and the verification that 

what they are doing is working and to keep doing it. This is one reason why the improving patient-

clinician relationships is that much more important for this cohort. Building trust between clinicians 

and patients allow the later to check that they have the right medication and clinicians to improve 

their medication reconciliation. People with asthma are confident that they are taking their 

medication correctly and this can lead to improving not only the patient-clinician relationship but 

more importantly medication adherence. 
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Interestingly, the diabetes specialists nurse and consultant that were contacted, seemed surprised 

by the fact that appointment management has any effect on the medication adherence or the 

quality of life of the participants. They advised that although the participants life may get easier in 

short term, the outcome should not be measurable in the long term, thus they did not think that 

appointment management was a very important feature in terms of the research questions of this 

study. This is arguably a classic case of clinicians’ under-valuing what is very important to patients. 

To patient’s appointment management is important, whilst clinicians dismissing this and not fully 

understood or appreciated by the clinicians. The concept of treatment burden of multimorbidity in 

typically older patients with polypharmacy and poly-clinicians is significant. Patients and clinicians 

have to jungle appointments and medical tests remembering locations, times and other details. 

Patients are usually provided with a letter from NHS England, whilst clinicians use electronic 

calendars and mobile devices to manage their schedule. The significance of easy to access 

information and easy to manage appointments is not a ‘privilege’ for clinicians but a necessity for 

every patient. Such a simple feature could improve the motivation, sense of efficacy and mood of 

patients and as mentioned previously, higher trust between clinicians and patients is able to improve 

the later medication adherence.  

The treatment burden and significance of multimorbidity is also highlighted by a participant with 

heart disease volunteered that the fact that their blood pressure is controlled by medication and 

checked often via the PHR, make them feel content that there is at least one thing in their body that 

is not going wrong. A specialist commented that this approach is often associated with long-term 

conditions, which are often result to multi-morbidity.  

Furthermore, the surprising popularity of the education feature could be due to the way the 

question for the feature was phrased. The participants were asked if they would like a feature such 

as that and whether they would use it, without specifically asked if they would use it often or not.  

Finally, the reminders feature seemed much more important for people with heart disease than 

diabetes who feel that they are getting reminded by their own body if they did not take insulin. 

People with asthma either believe they do not need a reminder because they are so perfect and 

their clinician is happy with them or they use the reminders to further please the clinicians. The 

importance of this feature for people with asthma was highlighted by a specialist clinician who 

mentioned that people with diabetes and heart disease are able to measure their blood glucose or 

blood pressure and find out if they took their medication, whereas people with asthma have limited 

options in terms of measuring significant for their condition values.  

10.4.1 Analysis and discussion of the most important PHR design features 
There were two groups of responses deriving from the survey’s design (section 12.15). One for 

people with one of the three discussed long-term conditions and another group that included people 

that either did not want to disclose whether they had a long-term condition or they did not have 

one. The findings of the survey were analysed based on the frequencies of the ordinal variables, in 

other words which design feature seem to be more important to the least important. The 

frequencies of these variables were investigated based on the answers from the participants having 

a long-term condition versus the answers of the entire group. Although possible, this study did not 

analyse the answers of the people that either did not want to disclose whether they had a long-term 

condition or they did not have one, since it is counterintuitive to exclude the people that have a 

long-term condition from the analysis.  

The frequency analysis run in SPSS. The complete result tables are in Appendix R – PPI survey 

frequencies of design features and the final ranking of features for all cohorts is shown in Table 10-2. 
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The final ranking was created by comparing the frequencies of each feature’s rank per cohort, in 

case that one or more features had the same frequency on their higher rank, the second higher 

rank’s frequency was taken into consideration.  

Table 10-2 Overall Ranking of features (*) group includes missing values; maximum LTC group n=35 and max all 
participants n=54 

Long-Term 
condition 

Group Feature Rank 

Diabetes People with LTC (n= 35) Daily Patterns 1 

Carbohydrate identification 2 

Trend 3 

Diary 4 

Fitness Tracking 5 

Data share 6 

   

All participants (n = 54) Daily Patterns 1  

Carbohydrate identification 2 

Trend 4 

Diary 3 

Fitness Tracking 5  

Data share 6 

    

Heart disease People with LTC (n= 31) * Health tracking 1 

Reminders 2 

Quantify adherence 3 

Daily patterns 4 

Sleep tracking 5 

Social media 6 

   

All participants (n = 50) * Health tracking 1 

Reminders 2 

Quantify adherence 3 

Daily patterns 4 

Sleep tracking 5 

Social media 6 

    

Asthma People with LTC (n= 31) * Health tracker 1 

Diary and patterns 2 

Visual quality 3 

   

All participants (n = 51) * Health tracker 1 

Diary and patterns 2 

Visual quality 3 

 

Continuing the frequency analysis and to better understand our results and remove any potential 

bias, investigations run based on the answers from the participants having a long-term condition 

versus the answers from the participants who either did not want to disclose whether they had a 

long-term condition or they did not have one. Spearman’s rho test was conducted, due to the 
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monotonic relationship between the variables, the PHR design features. It found some significant 

correlation (p < 0.05) between the existences of LTC with the ranking of the design features only for 

three features of diabetes cohort.  

1. There was a weak, positive monotonic correlation between the two groups and trend, which 

was statistically significant (rs = .285, p = .036). 

2. There was a weak, positive monotonic correlation between the two groups and 

carbohydrate identification, which was statistically significant (rs = .293, p = .032). 

3. There was a weak, negative monotonic correlation between the two groups and fitness 

tracking, which was statistically significant (rs = -.336, p = .013). 

This finding although interesting could be explained based on the survey dissemination strategy, 

which included the use of a number of diabetic specific pages and forums. It makes sense that the 

people with diabetes are more conclusive to what they believe are the most important features for 

them and able to rank them more cohesively as a group, whereas for the other two cohorts, these 

participants were not as clear on the subtle differences a specific design feature could make. This 

finding and the stated assumption is in line with this study’s realist evaluation, in which the context 

solely depends on the LTC of the cohort’s participants.  

Although this study recognises the potential bias included in the participation of people without LTCs 

in the PPI survey, it was considered necessary in order to be in line with the previous PPI discussion 

groups, which included members of the public as well as people with LTCs. This consideration is also 

the reason that the frequencies of the ranks and the Spearman’s rho tests were conducted, in order 

to identify any not only statistical but also meaningful differences between the groups.  

Participants were encouraged to leave textual comments regarding the study’s findings. There were 

a number of comments of positive nature such as “interesting study” or “nice addition of the 

YouTube video”, which although encouraging, did not provide any helpful insights. The vast majority 

of the qualitative comments were related to the layout and aesthetics of the flyers, which although 

important does not relate to the analysis of identifying the most important PHR design features.  

A number of participants mentioned that they were not able to comfortably provide their point of 

view for all three long-term conditions, but only for the one they are having experience for. This is in 

line with this study’s realist evaluation context separately analysing the three long-term conditions 

patient cohorts. These participants’ comments also strengthen the assumption that the Spearman’s 

rho test results are explained due to the high number of people with diabetes completing the 

survey. 

There were no specific textual comments in the survey regarding the definitions and usefulness of 

the presented design features. A participant advised to analyse the 2 types of diabetes differently as 

well as the length of someone has lived with the conditions.  

“Split between type one and type two diabetes….how long a person has lived with the 

condition, and how this impacts on the importance of different areas…..” 

These two aspects have been already discussed in Chapter 6 and in summary this study have found 

no difference in terms of the PHR design features used from people who have diabetes longer than 

others; nor found any difference between the features used from the participants with diabetes type 

one and type two. As mentioned in Chapter 6 this may be due to the sampling strategy and most 

probably due to the low number of people with type two diabetes this study has recruited.  
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A participant commented about insulin pumps and the use of CGMs, which use artificial intelligence 

to balance the insulin ratio and track carbs, therefore they had difficulty differentiating on the 

features, since in their mind they view the CGM and pump as one artificial intelligence feature, 

which is from a developmental perspective far from the reality. This is interesting considering that  

“…the pumps available these days are so helpful and use such wide ranging artificial 

intelligence they can help keep me in range more than anything else...” 

Finally, three participants also commented that they would expect to see features that are related to 

the user friendliness of the apps, to voice over command applications such as Alexa and Google 

Home and finally medication management features. This study has identified only one user-friendly-

related feature, namely Visual Quality, since this study did not focus on elements of human-

computer-interaction, such as user-friendliness and accessibility. The medication management 

feature has been one of the most used ones, and although important, it features only as medication 

inventory in the asthma cohort. Based on the results of the literature review (section 3.4.5), a 

feature such as medication management or medication inventory seemed important however, the 

participants of this study were not interested in such a feature, even thought they were asked 

specifically for it during the interview (section 12.8). There was no mention regarding voice over 

command applications from the participants of this study. This study assumes that this is because 

voice over command PHRs were and still are extremely limited and most of them are accompanied 

by a mobile or web application.  

 

10.4.2 Patient aspirational design features 
During the analysis of each of the three cohorts’ participants mentioned PHR design features that 

they would be interested in adopting. These aspirational design features were often included in 

other PHRs but not the one(s) the participant was using or in rare cases the feature was there, but it 

did not have the wished functionality. For example, for the people of diabetes reminders to take 

medication seemed counterintuitive and not needed, however reminders to order medication or to 

attend blood test and consultant appointments were aspired. Therefore, some of the aspired 

features may have already been used by some participants of the cohorts but not from others and as 

a result to exist in both aspirational and current design features lists.  

A conclusive list of all aspirational features are presented in Table 10-3, and it also showcases the 

aspirational features that were overall most frequent requested. Although some of the features 

were requested by multiple cohorts, only for the medication management feature was uniformly 

stated that people will use it to deal with emergencies and drug to drug interactions.  

Overall, the most requested feature is the ability to view lab tests for either keeping track of their 

condition or validate that they are doing the best they can or to empower and educate themselves. 

Feedback, appointments management, data share and medication management features are also 

very popular amongst the participants. Impressively the most requested features have a common 

denominator of making management of the clinician-patient relationship more effective. For 

example, lab tests and medication lists that are stored in a PHR can be shown to a different clinician 

in the future, and clearly the appointments, feedback and sharing of data involve the patient-

clinician relationship. The importance and the benefits of a good relationship between patients and 

clinicians is a prominent topic in the literature (Kelley et al., 2014; Lordon et al., 2020; Shelley et al., 

2009), as well as during the analysis of the results of this study.  
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Table 10-3 Most popular aspirational features 

LTC Aspirational Features Frequency Overall most frequent 
aspirational features 

 

Asthma   Feature Frequency 

 View lab tests 10 View lab tests 31 

 Share data 7 Getting feedback 27 

 Getting feedback 6 Appointments 
management 

24 

 Appointments 
management 

5 Share data 19 

 Education 5 Medication management 19 

 Medication 
management 

4 Education 17 

 Personalisation  4 Personalisation  14 

 Social Media 3 Reminders  6 

 Diary  2 Social Media 3 

Diabetes   Setting goals 3 

 View lab tests 12 Diary  2 

 Getting feedback 12 Insulin dosage calculator 2 

 Appointments 
management 

11 e-consultation 1 

 Medication 
management 

8 Gamification 1 

 Personalisation  6   

 Education 6   

 Share data 6   

 Reminders  3   

 Setting goals 3   

 e-consultation 1   

Heart 
Disease 

    

 Getting feedback 9   

 View lab tests 9   

 Appointments 
management 

8   

 Medication 
management 

7   

 Share data 6   

 Education 6   

 Personalisation  4   

 Reminders  3   

 Gamification 1   
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10.5 Secondary -RQ2: Theoretical models 
This study created three theoretical models, one for each cohort, after taking into consideration 

feedback and advice from the PPI discussion groups. These models were developed based on the 

realist evaluation, which aims to answer the question “what works for whom, in what circumstances, 

what respects and how?” (Pawson, 2006, p. 26; Reddy, 2016). 

The three models had similar contexts, adults that were using a PHR and were living with diabetes or 

asthma or heart disease respectively and similar outcomes, improvement of medication adherence 

and health-related quality of life. As discussed in section 10.4 the PHR design features used were 

different in each cohort. The mechanisms that led to the outcomes were also very different. The 

mechanisms refer to the context-mechanism-outcome (CMO) configuration of realist evaluation as 

described in section 4.5.2.1.2. Table 10-4 presents a complete list of all the mechanisms, their 

respective IMAB domains and the themes identified by this study. There assigned identifiers on the 

themes of each cohort. The identifiers first letter corresponds to the long-term condition, namely D 

for diabetes, H for heart disease and A for asthma, followed by the letters A, B or C corresponding to 

the mechanisms (A for the first, B for the second and C for the third mechanism) and finally an index 

number. 

Table 10-4 Complete list of all the mechanisms, their respective IMAB domains and themes 

Cohort Mechanism IMAB Domains Themes 

Diabetes Patient 
empowerment 

Knowledge 
Environmental context and 
resources 
Skills 

DA1 Improve medication 
adjustments 
DA2 Blood glucose predictions 
DA3 Blood glucose in target 
DA4 Informed calculations 
DA6 Diabetic Kit Accessibility 
DA7 Reminders 
DA8 Planning 
DA9 Enables visual learners 
DA10 Avoid finger pricking 
DA11 Improve clinician-patient 
relationship 
DA12 Increase awareness 

Increase feelings of 
esteem 

Emotions 
Goal achievement 
Motivation and setting goals 

DA6 Diabetic Kit Accessibility 
DA8 Planning 
DA12 Increase awareness 
DB1 Freedom 
DB2 Peace of mind 
DB3 Confidence boost 
DB4 Increase happiness 
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Improve Self-
efficacy 

Social influences 
Beliefs about capabilities 
Beliefs about consequences 
Memory and Decision 
making process 

DA1 Improve medication 
adjustments 
DA6 Diabetic Kit Accessibility 
DA7 Reminders 
DA8 Planning 
DA10 Avoid finger pricking 
DA11 Improve clinician-patient 
relationship 
DA12 Increase awareness 
DB2 Peace of mind 
DB3 Confidence boost 
DC1 Act pre-emptively 
DC2 Time saving 

    

Heart 
Disease 

Patient 
empowerment 

Memory and Decision 
making process 
Knowledge 
Motivation and setting goals 
Beliefs about capabilities 
Beliefs about consequences 
Goal achievement 
Environmental context and 
resources 

HA1 Confidence boost 
HA2 PHR as a reminder 
HA3 Convenience in use 
HA4 Planning 
HA5 Awareness 

Increase feelings of 
esteem 

Emotions HB1 Satisfaction 

Improve compliance Social influences 
Skills 

HC1 Improve clinician-patient 
relationship 
HA5 Awareness 

    

Asthma Social desirability Social AA1 Improve clinician-patient 
relationship 
AA2 Act pre-emptively 
AA3 Boost confidence 

Self-regulation Beliefs about capabilities 
Motivation and setting goals 
Goal achievement 
Knowledge 
Memory and Decision 
making process 

AA2 Act pre-emptively 
AA3 Boost confidence 
AB1 Improve treatment efficacy 
AB2 Lower forgetfulness 
AB3 Lower stress levels 
AB4 Being more active 
AB5 Improve decision making 

 

The diabetes and heart disease cohorts have the most similarities in terms of what mechanisms 

enable them to improve medication adherence and health related quality of life. The asthma cohort 

has different mechanisms for the same outcome. Interestingly the IMAB domains are intertwined 

but based on the interview analysis and themes, the mechanisms that are activated are different. 

This could be explained due to the different long-term conditions and differences on their care. 
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Another aspect could be literacy levels, advised by a specialist nurse; hence the future work 

suggestion about creating a quantitative study informed by the current results (section 11.5).  

The difference also lies to the way the patients are administering their medications, as discussed in 

the previous sections, people with heart disease and diabetes are able to measure a value related to 

their condition to assess whether they are adhering to their medication or not. For people with 

asthma this is not possible, since there is no easy way to measure a flair-up. Often people with 

asthma consider that their shortness of breath is “normal”.  

The people with asthma includes the smallest sample size of 12 instead of 13 of people with heart 

disease and 17 people with diabetes. However, this study recognised from the start that the themes 

volunteered by the people with asthma were less broad than the rest of the cohorts. Based also on 

advice from clinicians and PPI feedback regarding this study’s analysis of the results, and to account 

for the possibility of selection bias, a purposive sample was gathered and demographic information 

were assessed to increase the variation of the participants, therefore these limitations is felt to not 

have invalidated the research. 

Overall, the participants mentioned a number of improvements in medication adherence, 

compliance and overall attitude, whilst using a PHR. In relation with the “real world”, this study 

showed that PHR developers should work per cohort and contextualise their applications based at 

least on a long-term condition. 

10.6 Secondary -RQ3: Patient and disease- specific factors 
This study’s secondary research questions are also focusing on identifying how patient and disease- 

specific factors mediate the impact of PHRs.  

 Patient specific: personality traits and sociodemographic. 

 Disease specific: progression, intervention type, polypharmacy. 

As discussed in Chapter 9, there has been identified some average correlation between medication 

adherence and personality traits as well as health-related quality of life facets consistent with the 

literature. However, due to the nature of this research as being predominantly qualitative, there are 

not enough data to draw significant conclusions per cohort regarding patient or disease specific 

factors. Regarding the disease specific factors, polypharmacy did not seem to have any 

differentiation as to which PHR design features were used. Regarding intervention type, for example 

injections versus inhalers versus pills there was no differentiation in the cohorts, and the difference 

between the cohorts is considered part of the long-term condition treatment plans per cohort and 

no further contextualisation or discussion deemed necessary. As far as progression was concerned 

there found no significant differences as to which PHR design features were used.  

Table 10-5 includes a series of observations per cohort, based on this study’s secondary research 

questions (section 1.2) which are also considered original contribution to knowledge and would be 

able to inform future work. Although these are classified as observations instead of being part of the 

main contribution to knowledge points, this study has no indication to question their validity. Their 

difference lies solely in the quantitative nature of these observations; thus to their generalisability 

due to the small sample size. Interestingly the observation regarding married people with diabetes 

having perfect medication adherence does not hold for the other two cohorts, which strengthens 

this thesis contextualisation based on the long-term conditions. 

The asthma specialist commented on whether digital technology has the potential to assist illiterate 

or moderately illiterate people with asthma to adhere to their medication better. Literacy and 
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medication non-adherence are even more pronounced on people with severe asthma, whose 

medication non-adherence approximates to 80% according to the specialist. Most of the time the 

patients are unaware of their poor adherence, due to illiteracy, multimorbidities or old age 

(Nieuwlaat et al., 2014). There were no observations made to support or invalidate this opinion in 

this study.  

Table 10-5 Observations based on merged data.  

Cohort Observation 

Diabetes 1. The visual quality and education features are used distinctively and 

exclusively by participants who scored 100% on their MAQ.  

2. Participants who are married or living as married, they have perfect 

medication adherence based on the 100% MAQ score, and they score at 

least moderately good in the WHOQOL-BREF domains of environmental, 

psychological and overall quality of life.   

Asthma 1. The higher Open-Mindedness a participant has, the higher their 

perception of their HRQoL and perception of health overall. 

2. Every time a participant uses weather information, they also use diary 

and patterns.   

3. Most of the participants that use visual quality they also use medication 

inventory, reminder diary and patterns and weather information. 

4. Every participant that uses sleep monitoring they also use health 

tracking. 

Heart disease 1. The participants with the lowest medication adherence are the ones 

with high Agreeableness and Open-Mindedness personality traits (one-

way relationship only). 

2. Every participant that uses sleep monitoring, also uses health tracker 

and the three participants that are not using health trackers, they all use 

daily patterns with quantify adherence.   

3. The two participants who are using social media they are also using data 

share. 

 

10.7 PHR barriers 
Three types of barriers were identified by this study’s participants, financial, technical and 

interpersonal (Table 10-6). Finances are always something that people consider, but unlikely with 

the people with diabetes (section 6.1.4.7), the people with asthma do not consider finances a 

substantial barrier, with only 2 participants mentioning anything related with financial 

considerations regarding a PHR. One of them uses it because it is free, and the other one would not 
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recommend to everyone the Fitbit due to its price, but they use it themselves. People with heart 

disease did not mention financial barriers at all. 

Technical barriers involve elements such as ignorance of the existence of the available technologies, 

complicated interface and not useful enough PHRs and the lack of interoperability between PHRs 

and EHRs. The results of this study can be used as a stepping stone to improve the usefulness and 

availability of PHRs. Interoperability between different technologies in the field of health informatics 

is a popular research topic and the literature has shown that improving interoperability has a 

number of benefits for both clinicians and patients (De Lusignan & Krause, 2010; Ishigure, 2011; 

Oyeyemi & Scott, 2018).  

Interpersonal barriers involve either clinician-patient relationships or patient with other members of 

the general public. Patients are often afraid or doubt the perception the clinicians have about them 

on how well or not manage their condition and how truthful they are in reporting their medication 

adherence. For example, in a study investigating the relationship between beliefs about asthma and 

medication adherence, illustrated that there are three types of patients, the ones in denial, the 

pragmatists and the accepters and depending on their perception they may or may not adhere to 

their medication (Adams et al., 1997). Building trust between clinicians and patients allow the later 

to check that they have the right medication and clinicians to improve their medication 

reconciliation.   

Table 10-6 Types of barriers per cohort 

 Condition   

Type Diabetes Heart Disease Asthma 

Technical 1. Complicated 
interface 

2. Poor connectivity 
3. PHR not officially 

recognised 
4. Appointment 

management 
feature requires 
improvement 

5. Insulin dosage 
calculator not 
broadly available 

6. Explanation of lab 
tests 

Ignorance of 
technology 

Lack of 
interoperability 

Financial Financial   

Interpersonal Fear of perception of others 1. Clinicians 
reluctant to 
use 
technology 

2. Obsessing 
over health-
tracking 

Doubting clinicians 
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10.8 Standardised definitions of PHR features  
During the literature review and the initial stages of analysis this study identified a lack of clear and 

consistent definitions for the PHR design features. Overall 25 unique features were defined. Table 

10-7 provides a concentrated list of all the PHR design features that were used from any of the 

participants of this study and their definitions as they are defined from the PHR users. These 

definitions were presented during multiple presentation events and their phraseology was 

repeatedly discussed with members of the public. Details of each PHR design feature, definitions and 

quotation examples are in sections 3.4.5, 6.1.2, 7.1.2 and 8.1.2. 

Table 10-7 Definitions of PHR design features  

PHR design feature Definition 

Alarms This specifies an alarm that is triggered by a hypoglycaemic event, to inform 
the user to take action and correct this. 

Appointments 
Management 

Medically related online appointment tracking and re-scheduling. 

Approximation of 
HBA1C 

Estimation of the HBA1C by the CGM or FGMS, by having 1-3 months 
continuous blood glucose data. 

Barcode scanning Ability to scan the barcode of a product in order to see the nutritious 
information. 

Carb identification Identify the number of carbohydrates in the meal the patient is about to 
consume. Either by barcode scanning or visually or imputing values. 

Customisation The customisation involves presenting health information specific to the 
individual patient’s preferences.  

Daily Patterns Weekly, bi-weekly, monthly or every 3 months reports with health related 
measurements (i.e. heart rate or blood glucose) patterns and graphs. Ability 
to view and analyse the patterns of these measurements over this period of 
time holistically. 

Data share Ability to share the PHR’s data with the healthcare team automatically 
through the PHR or via email or via plugging the PHR directly at the 
healthcare practitioner’s devices.  

Data share Ability to share the PHR’s data with the healthcare team automatically 
through the PHR or via email or via plugging the PHR directly at the 
healthcare practitioner’s devices.  

Diary Ability to enter health-related data, such as carbohydrates or exercise in the 
form of diary. It can be complimentary to the blood glucose measurements 
of a CGM or FGMS. 

Diary and patterns Ability to enter health-related data, such as asthma action plan, peak flows, 
notes etc. and view these data as charts and patterns. 

Education Anything that can improve the user’s health literacy and understanding of 
their condition. 

Fitness tracking Fitness tracking includes all the features that measure fitness such as heart 
bit and  step count 

Health tracking Health tracking includes all the features that measure fitness, O2 saturation 
levels, peak flow, heart-rate and stress level. 

Insulin dosage 
calculator 

Automatically calculates how much insulin a patient needs to administer. 
PHR that has this functionality has also trend, diary and alarm features. 

Long battery life It focuses on smart watches and external devices. The convenience not to 
have to charge them every day. 
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Medication 
inventory 

Includes all the features that a patient need to identify medication stock, 
medication usage (including frequency of it) and often provides functionality 
such as reminders to ‘order more’ medication or is linked to a diary that the 
patient can link the medication consumption with any events that triggered 
extra medication intake. 

Quantify 
adherence 

Provides a percentage of medication intake. Quantifies it not just showcases 
a diagram. 

Reminders Setting reminders to take medication or to reorder their prescriptions. 

Repeat 
prescriptions 

Ability to order repeat prescriptions via a PHR.  

Sleep monitoring Sleep monitoring tracks patient’s sleep patterns. 

Social media Includes sharing in social media or blogging regarding health data. 

Trend Ability to see the few hours past and the current blood glucose level and an 
indication of whether the blood glucose levels going up, down or remain 
steady. 

Visual Quality Visual elements of good quality 

Weather 
information 

Provide local weather information 

 

 

 

10.9 Personal reflection 
The personal reflection follows a chronological order of learning, improving and finally completing 

this thesis. This research was funded through a competitive bursary from the University of 

Portsmouth. A number of lessons have been learnt. These broadly cover: ethical review, conducting 

research about people with long-term conditions and study design involving realist evaluation.  

The first learning curve was undoubtedly the systematic literature review. The author quickly 

realised that being “systematic” actually meant following several guidelines and rules, from how to 

identify literature and the PICOS system to how to report and analyse it. The systematic literature 

review protocol and the registration with the prospective register of systematic reviews 

(PROSPERO), allowed the author to firstly create a detailed plan on how to commence the literature 

review and secondly to learn the publication process in terms of peer reviews.  

Following the literature review, this study was subjected to the NHS ethical review process. The 

author was initially very concerned with the big task, but the use of protocols and guidelines was 

extremely reassuring and helpful once again. For the purpose of the NHS ethical review this study’s 

protocol was authored and finally published as an independent study protocol a few months later. 

Both the literature review and study protocols provided a research framework to follow, enabling 

the researcher to avoid pitfalls due to uncertainty.  

The realist evaluation which was adopted for this research has shown to be one of the most 

appropriate methods for theory based evaluation given the complexity of the medical informatics. 

The programme helps to understand what processes need to be in place to identify and mediate 

problems in the PHR effectiveness. 

The patient and public involvement (PPI) groups enabled the author to gain valuable feedback and 

insights on how other people view this research, to tailor and clarify every aspect of the design and 
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analysis. There were several opportunities to involve PPI and get advice through the duration of this 

research. The PPI feedback led to the selection of the three long-term conditions, tailoring of the 

interview and survey questions, improving the design of the three theoretical models (CMO) and 

finally rank the most important PHR design features. Apart from PPI, clinicians were also involved, 

verifying the study’s aims, design and analysis as well as assisting in the dissemination process. The 

author had the opportunity to meet, engage and work with people from different backgrounds and 

improve communication and presentation skills. 

The interdisciplinary nature of this PhD promoted and enhanced the pharmacy-related 

understanding and the overall academic knowledge of the author. As a PhD student the author had 

also the opportunity to engage with the University’s graduate school courses, participate and 

present in conferences as well as working collaboratively with other members of staff in a number of 

smaller scale projects. For example, the author was one of the initial committee members for the 

ECIS 2018 conference, also had the opportunity to work with the supervisory team in projects 

regarding interoperability of EHRs and dimension research. Finally, being a PhD student enabled me 

to initially work part time and for the past year full time as a lecturer at the University of 

Portsmouth. 
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11 Conclusion 
This chapter highlights the contributions to knowledge by this thesis, anticipated impact and future 

work.  

11.1 Evaluation against research questions 
This study had four research questions as summarised in Table 11-1.  

Table 11-1 Research questions and achievements 

Research question Achievement 

RQ1: What features of PHRs to improve 
medication adherence in adults with 
long-term conditions are considered 
essential by users? 

Based on the interviews and the PPI 
verification this study has identified the 
essential design features of PHRs for the 
three groups of patients. 

RQ2: What theoretical model can 
describe and explain the interaction 
between the PHR design features and 
the patient and disease- specific factors, 
to help determine what works for whom 
in what circumstances? 

Using the realist evaluation, three 
different CMO models were generated, 
based on the mixed data from the 
interviews and survey. 

RQ3.1: How patient specific factors 
(personality traits and 
sociodemographic) mediate the impact 
of PHRs. 

Using the BFI-2X-S scale the personality 
traits of the participants were 
measured. Sociodemographic 
information were gathered. Although 
some relationships were identified, 
there was nothing conclusive so these 
findings may inform future studies. 

RQ3.2: How disease specific factors 
(progression, intervention type, 
polypharmacy) mediate the impact of 
PHRs. 

Using the MAQ and WHOQoL-BREF 
scales the medication adherence, and 
health related quality of life were 
measured. Although some relationships 
were identified, there was nothing 
conclusive so these findings may 
inform future studies. 

 

This study conducted 42 interviews and surveys with people with heart disease, asthma and 

diabetes in order to answer the research questions. 

The published systematic literature review informed the majority of the interview context. 

Questions to infer the medication adherence and quality of life were included in the interview, to 

strengthen this study’s design and analytical approach (Creswell & Plano Clark, 2017). The semi-

structured interviews were validated and the questions were agreed by the first PPI group, pilot 

tested on medically trained people and also on people who were having a long-term condition and 

use a PHR as well as underwent NHS ethical review process. The interviews were analysed using the 

Framework method that ensures structural analysis to minimise researcher bias. Finally, the study’s 

protocol was peer-reviewed and published, prior to the conduction of the interviews ensuring extra 

verification.  
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The realist evaluation answers the question what works for whom in what circumstances and was 

considered one of the most appropriate analytical frameworks to use in order to answer the 

research questions of this study. The use of realist evaluation justified the need for the three 

context-mechanism-outcomes (CMO) models, since there is a considerable difference in the context 

of the evaluation, in the form of the three different long-term conditions. This was initially identified 

by the first PPI group of this study, where became apparent that the evaluation should 

predominately depend on the patient’s long-term condition. 

The results of the systematic literature review illustrated recurrent evidence that PHRs can improve 

medication adherence for people with long-term conditions. Based on these findings, NICE 

guidelines and other relevant literature, some potential patient and disease specific factors that 

could mitigate the effectiveness of PHRs were included in the interview questions.  

The majority of the quantitative data were gathered using well cited, validated and reliable 

questionnaires, aiming to gather simple socio-demographic information and to measure the 

following constructs: health related quality of life (WHOQoL-BREF), medication adherence (MAQ) 

and personality traits (BFI-2X-S). The survey design was also approved and verified by the PPI group, 

NHS ethics committees and piloted on the same group of people as the interview questions, to 

ensure that the survey’s questions are appropriate and the questions understandable. The gathered 

socio-demographic information was: Age group; Gender; Education; Domestic status; and 

Employment status. This study also derived the overall participant’s digital and health literacy from 

the interviews. Standardised forms were developed and used to infer the health and digital literacy 

(Appendix S – Literacy Calculation), based on PPI advice to not include separate questionnaires to 

avoid overwhelming the participants with a very long survey.  

The small sample size due to the prioritisations of the qualitative strand of this study allowed us to 

only use descriptive quantitative analysis per long-term condition cohort (heart disease, asthma and 

diabetes). The results were consistent with the literature and most of this study’s participants have a 

good medication adherence, but we were unable to meaningfully group them based on other 

disease or personality specific factors.  

 

11.2 Contribution to knowledge 
Box 11-1 List of what this study has added 

1. A unique systematic review of the literature on the important design features of personal 

health records to improve medication adherence for patients with long-term conditions 

demonstrating that:  

 The use of a PHR has increased medication adherence 

 The identified design features are reminders, education, personalisation and 

tailoring, feedback and alerts, gamification, medication management, medical 

appointment management, diary and self-monitoring, health condition 

management, set goals, patient’s blog and tethered. 

 The most frequently identified conditions were HIV and diabetes. 



236 | P a g e  
 

2. This study is the first to identify the essential design features of PHRs to improve medication 

adherence in adults with long-term conditions per long-term condition cohort. See 

sections: 6.2.2, 7.2.2, 8.2.2 and 10.4.1. 

 The essential design features of diabetes cohort are: daily patterns, carbohydrate 

identification and trend 

 The essential design features of asthma cohort are: health tracking, diary and 

patterns and visual quality 

 The essential design features of heart disease cohort are: health tracking, 

reminders and quantify adherence 

3. This study is the first to identify the most used PHR design features in terms of improving 

medication adherence in adults with long-term conditions per long-term condition cohort. 

See sections: 6.2.2, 7.2.2, 8.2.2 and 10.4. 

 The most used design features of diabetes cohort are: trend, daily patterns, data 

share, diary, reminders and visual quality 

 The most used design features of asthma cohort are: health tracking, diary and 

patterns, reminders, visual quality and medication inventory 

 The most used design features of heart disease cohort are: health tracking, 

reminders, data share, daily patterns and quantify adherence 

4. Three original theoretical models were developed using realist evaluation CMOs, one per 

long-term condition cohort, describing the interaction between the PHR design features 

and the patient and disease specific factors, to help determine what works for whom in 

what circumstances. See sections: 6.2.1, 7.2.1, 8.2.1 and for discussion 10.5. 

5. New standardised definitions of PHR features were developed. The lack of these was 

identified in the literature review and definitions have been proposed for more than 20 

features overall during the analysis of the three cohorts. The definitions are grouped in 

Table 10-7. 

6. A novel combination of scales to assess at the same time the medication adherence (MAQ), 

health-related quality of life (WHOQoL-BREF) and the personality traits (BFI-2X-S) was used. 

These scales were previously used alone or in combinations of two but never all three 

together. 
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11.3 Anticipated Impact 
This research has the potential to support clinicians, patients and developers trying to identify, 

suggest, use and develop PHR technologies. A pathway (Figure 11-1) has been developed linking this 

study’s outcomes with anticipated impact for practice. Overall, this study has the opportunity to 

build relationships with clinical and pharmaceutical teams and share learning, which then will be 

shared with patients, which could result in these patients improving their medication adherence and 

improving their quality of life.  

Listing the PHR design features that are capable to improve medication adherence in people with 

long-term conditions (LTC) and acknowledging the voluntarily stated barriers can provide a 

theoretical base to improve and develop PHR applications. For example, this study has worked 

briefly with Evergreen Life Ltd (Evergreen Life, 2021) during their mobile PHR re-design in 2019. The 

company’s board members were interested in the findings of this study regarding the barriers of 

PHR adoption and use as well as the top PHR design features that are most requested by this study’s 

participants. Another industrial collaboration was with Metabolic Healthcare Ltd, developers of the 

ECHO repeat prescription mobile app (Echo, 2016). This company’s director actively assisted with the 

participant recruitment of this study and was interested in the effect of the use of PHR has had with 

medication adherence for people with LTCs. This study anticipates that further collaboration with 

PHR developers will be realised especially when the generated theoretical models are published. 

Evergreen Life Ltd has already expressed interest in future collaboration based on this study’s 

findings. 

Collaborating with the industry, this research gained an understanding of some further industrial 

standards. The Metabolic Healthcare Ltd and the Evergreen Life Ltd were very interested not only on 

the PHR design features but also on the aspired PHR design features. Furthermore, Evergreen Life 

Ltd focused on the theoretical models and how their PHR fits the picture, for marketing reasons. 

Also, Evergreen Life LTD are interested in designing an evaluation research study of their PHR to 

produce more “scientific” results.  

Facilitating a broader knowledge of the different PHR design features and the different PHRs overall 

could make recommending a PHR a more tailored and informed process. According to a number of 

discussions with diabetic, asthma and heart disease clinicians they were interested in knowing the 

different PHR available, what these offer and how to make informed suggestions based on the 

patient LTC. Another recommendation was that this study can be used to educate patients, 

especially the ones who are sceptical towards the effectiveness of the PHRs. Generation of 

advertisement materials, diagrams and infographics was deemed very effective for patient 

education. This study expects further collaboration not only with clinicians but also with pharmacists 

to generate more educational material that promote PHR use, effectives and plethora of choice.  

Clinical processes are driven and assessed based on evidence based quality research (Ammenwerth, 

2015). Professional standards and guidelines often drive these assessments (Lilford et al., 2007). The 

three theoretical models and the list of the most important PHR design features, this study has 

generated in chapters 6, 7 and 8 results that have the ability to inform the current knowledge base 

and standards such as ISO for Personal health records (Technical Committee ISO/TC 215, 2012), NHS 

Digital standards for PHR commissioning and development (NHS Digital, 2019) and landscape 

reviews from Royal College of Physicians (Sathanandam et al., 2016). 

 

 



238 | P a g e  
 

 

Figure 11-1 Pathway for anticipated impact 

 

11.4 Limitations 
Every research has limitations, which may represent methodological weaknesses or are inherent in 

the nature of the study. Limitations can be identified in simple logistical problems such as cost or 

tool availability for data collection and analysis as well as conceptual aspects like researcher bias or 

the scope of the research questions. 

This study was necessarily limited by the time available to a single initially (2 years) full-time but 

then (2 years) part-time research student, within the overall constraint of University regulations on 
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completion of PhD work. This research had no funding, though software tools and some 

administrative support were provided by the University.  It was also limited because of the Covid-19 

pandemic, which was the cause of an almost year long delay in the thesis submission. However 

neither of these limitations is felt to have invalidated the research. More time and some funding 

may have resulted in more extensive data collection and analysis, but it is believed that the research 

conclusions are authentic and would not be “more valid” with the addition of extra resources. 

Participant recruitment was challenging in this study and due to the voluntary nature of 

participation, selection bias could occur. However, we have worked closely with a PPI group to 

develop the recruitment strategy ensuring that the study‘s recruitment targets and methods are 

realistic. To account for the possibility of selection bias, a purposive sample was gathered and 

demographic information were assessed to increase the variation of the participants, therefore 

these limitations is felt to not have invalidated the research. 

This study is using the term multimorbidity to describe both multimorbidity and comorbidity, in 

other words to indicate the occurrence of more than one long-term conditions on a same person, 

either deriving from the primary long-term condition or simply co-existing. It would have been also 

interesting to know whether our participants have one or more comorbidities. It is not the scope of 

this thesis to investigate the subtle differences of the terms, nor existed any differentiation between 

the two during the data collection and analysis stages, thus this limitation has not affected the 

conclusions of this study.  

As discussed in section 5.3.1.1, although MAQ is a reliable tool to measure medication adherence, it 

is often found lacking in sensitivity (Culig & Leppée, 2014), comparing with the MMAS-8. A more 

sensitive medication adherence assessment tool would be able to showcase subtle differences, 

however due to the nature of this study’s research questions, sample size and the lack of funding 

and we feel that it was sufficient for the purpose of this research. 

The inter-rater reliability of the framework analysis coding was not subjected to validation. Due to 

only one researcher coding the quotes, which was unavoidable in this PhD research, the results are 

subject to bias. Future research should aim to remove this limitation, through the use of at least 

another researcher coding the quotes. Therefore, the biases of the single research can be minimised 

and the codes developed could be improved. 

11.5 Future work 
There are many directions this research can be extended into. The following section will discuss 

some avenues in which the findings of this project can be evolved. 

Initially, as discussed on the previous section, collaboration with industrial PHR providers will be 

pursued further as well as opportunities for collaboration with professional bodies and 

standardisation committees. Another aspect that could be utilised is the evaluation and further 

development of the current PHR technologies based on the aspirational PHR design features. 

This study believes that the observations regarding personality traits and medication adherence 

listed in Table 10-5 could be used to inform and contextualise a larger scale predominantly 

quantitative study to generalise which PHR features are the most effective in terms of medication 

adherence. If a larger scale study identify clear correlation between patient’s personality traits, 

medication adherence and the use of specific PHR features, then this knowledge could be 

transferred into practise and enable pharmacists and clinicians to suggest specific PHRs further 

tailored to patient’s needs.  
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This study solely investigated PHR with respect to people with diabetes, asthma and heart disease. 

Further research could compare these findings with studies of other groups of PHR users and people 

with other long-term conditions to explore whether the use of PHR and what features are most 

important in improving medication adherence and health-related quality of life. Another dimension 

that could be examined is the examination of clinician’s perspectives to promote share 

understanding between clinicians and patients.    

Inspired by the study of Nielsen and Levy (1994), regarding the differences between the subjective 

user preferences and objective performance/outcome of an application, further work is needed to 

carry out user testing to identify whether the preferred design – based on the selection of PHR 

design features identified per cohort, actually lead to improved adherence.  

Mobile apps hold great promise for healthcare, IT and pharmaceuticals and much is expected by 

guidelines and policy frontiers. We hope that the findings of this thesis will be helpful to industry, 

clinicians and most important to patients themselves.  
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12 Appendixes  
12.1 Appendix A – UPR16 Ethics form 
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12.2 Appendix B – The Framework method matrixes 
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12.2.1 Cohort 1: Diabetes Framework method matrix 
 A : 

Medication 
adherence 

belief 

B : 
Qualit
y of 
Life 

C : Act 
pre-

emptivel
y 

D : Blood 
glucose 

improvemen
t 

E : 
Conveni
ence in 

use 

F : Helps 
with 

decision 
making 

G : 
Improv

e 
mood 

H : 
Get 
activ

e 

I : Useful when 
visiting the 

healthcare team 

1 : 
P27 
 
  
Qua
lity 
of 
Life 
= 1 
  
MA
Q 
Scor
e = 
1.00 
  
Perc
epti
on 
of 
Hea
lth = 
1 

Yeah but I 
don’t really 
get much 
support [from 
healthcare 
team]. 

Yes it 
[Libre] 
made 
me 
have 
more 
freedo
m in 
what I 
do 
from a 
sportin
g 
backgr
ound 
 
 
Yeah 
definit
ely by 
the 
health 
conditi
on. I 
think it 
is more 
difficul
t to be 
sponta
neous 
you 
have to 
plan 

the 
interven
tion 
point has 
become 
earlier 
rather 
that 
either 
kind of a 
panic at 
the time 
or too 
much 
too late.  

the Libre tells 
you whether 
your blood 
sugars kind of 
going up or 
down, so you 
are able to 
better 
understand 
how to stop 
yourself and 
then 
intervene 

The 
accessibii
ty for me 
in being 
able to 
just take 
my phone 
out and 
press it 
against 
my arms 
and then 
seeing the 
results 
there so 
its less 
obvious if 
you are 
out and 
about 
with 
friends.  
You don’t 
have to 
worry 
about 
changing 
it every 
day or 
worring 
about it, it 
is like a 
second 
nature, its 
there in 
your arm 
and you 
can zap it 
whenever 
and you 
are 
feeling 
brilliant 
when 
checking 
your 
blood 
sugars it is 
quick and 
easy 
when you 
are 
meeting 
out on a 
restauran
t or 
somethin
g and you 
need to 
check 
your 
blood 
sugars 
before 
you do 

before I 
started using 
the [Libre], I 
was waking 
up with not 
horrifically 
high blood 
sugars…the 
data 
showed….th
at I was 
having hypos 
when I was 
asleep….I 
wouldn’t 
have known 
that had I not 
had the 
Libre... 
 
it [Libre] 
made me 
have more 
freedom in 
what I do 
from a 
sporting 
background 
 
the Libre tells 
you whether 
your blood 
sugars kind 
of going level 
or going up 
or down, you 
are able to 
better 
understand 
how to stop 
yourself and 
the 
intervention 
point has 
become 
earlier rather 
that either 
kind of a 
panic at the 
time or too 
much too 

late.... 

Well it 
is just 
there. 
You 
don’t 
have to 
worry 
about 
changin
g it 
every 
day or 
worryin
g about 
it, it is 
like a 
second 
nature. 
It is 
there, 
and I 
don’t 
have to 
worry 
about 
plannin
g  
 
you are 
able to 
better 
underst
and 
how to 
stop 
yoursel
f and 
the 
interve
ntion 
point 
has 
becom
e 
earlier 
rather 
that 
either 
kind of 
a panic 
at the 
time or 
too 
much 
too 
late.  

it 
made 
me 
have 
more 
freed
om in 
what 
I do 
from 
a 
sporti
ng 
backg
roun
d 
beca
use it 
just 
this 
acces
s, it is 
there
, and I 
don’t 
have 
to 
worry 
about 
plann
ing in 
stop 
point
s at 
any 
time 
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your 
injection 
and it is a 
good 
length of 
time too, 
the 14 
days that 
is 
attached 
to you, so 
it is not 
kind of 
too much 
trouble. 
You don’t 
have to 
remind 
yourself 
every 
other day 
to change 
it.  

2 : 
P31 
 
  
Qua
lity 
of 
Life 
= 3 
  
MA
Q 
Scor
e = 
0.75 
  
Perc
epti
on 
of 
Hea
lth = 
1 

Yes I would 
say 99% of 
the time. 
 
The echo 
repeat 
prescription 
has made me 
more mindful 
of what I have 
medication 
wise, so I 
don’t run out 
of anything 
because I am 
able to quite 
quickly and 
easily request 
medication.  

Yes. I 
think 
becaus
e it 
[LTC] is 
such a 
massiv
e part 
of my 
life and 
very 
time 
consu
ming.  

  The 
fitness 
tracker 
has made 
me more 
mindful of 
my 
excersise 
and 
general 
movemen
t, 
counting 
steps and 
I have 
been 
more 
active as a 
result of 
it. The 
echo 
repeat 
prescripti
on has 
made me 
more 
mindful of 
what I 
have 
medicatio
n wise, so 
I don’t 
run out of 
anything 
because I 
am able 
to quite 
quickly 
and easily 
request 
medicatio

n. Before I 
used echo 
there 
were 
times I 
had to go 
up to 

 The 
echo 
repeat 
prescri
ption 
has 
made 
me 
more 
mindful 
of what 
I have 
medica
tion 
wise, so 
I don’t 
run out 
of 
anythin
g 
becaus
e I am 
able to 
quite 
quickly 
and 
easily 
request 
medica
tion.  

The 
fitnes
s 
track
er has 
made 
me 
more 
mindf
ul of 
my 
exerci
se 
and 
gener
al 
move
ment, 
count
ing 
steps 
and I 
have 
been 
more 
active 
as a 
result 
of it 

The ability to order 
my repeat 
prescriptions 
through the app 
just so much 
better, to be able 
to communicate 
with the surgery or 
pharmacy people, 
through the app it 
means that saves 
so much time and 
helps me keep on 
top of things. 
That’s the biggest 
benefit for me.  
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pharmacy 
and get 
an 
emergenc
y supply 
because I 
haven't 
had 
realised 
that I run 
out.  
 
The 
ability to 
order my 
repeat 
prescripti
ons 
through 
the app 
[Echo] 
just so 
much 
better, 
saves so 
much 
time and 
helps me 
keep on 
top of 
things. 
That’s the 
biggest 
benefit 
for me 

3 : 
P02 
 
  
Qua
lity 
of 
Life 
= 3 
  
MA
Q 
Scor
e = 
1.00 
  
Perc
epti
on 
of 
Hea
lth = 
1 

Yes I take the 
tables when 
they [GP] tell 
me to yeah. 

is now 
obviou
sly 
affecte
d by 
my 
conditi
on 
becaus
e I am 
now 
limited 
as to 
how 
many 
carbs I 
can eat 
a day 
so it 
does 
cause 
potenti
al 
proble
ms 
with 
what 
am I 
gonna 
eat for 
evenin
g 
meal...
this is 
one 
extra 

 So I think that 
using my 
Fitness pal 
will help me 
stay more on 
track. So I 
think it is 
helping.  

You can 
also use it 
to scan a 
barcode 
of a 
product. 
[MyFitnes
sPal] 
knows 
how 
many 
carbs 
there are 
in a Mars 
bar.so it 
makes it 
so much 
easier for 
me  

You can also 
use it to scan 
a barcode of 
a product. 
[MyFitnessPa
l] knows how 
many carbs 
there are in a 
Mars bar, so 
it makes it so 
much easier 
for me 
 
I think that if 
someone 
says lets go 
out for a 
pizza, the 
app with tell 
me if I have 
enough carbs 
left to go for 
that pizza, 
but if they 
say lets go 
out and eat a 
block of 
cheese then I 
wouldn’t 
worry about 
it and it 
would be fine 

it 
improv
es my 
awaren
ess of 
how 
many 
carbs I 
am 
eating a 
day so 
that 
probabl
y 
means 
that my 
blood 
sugars 
should 
be 
better 
than 
they 
would 
be if I 
was not 
constan
tly 
aware 
of what 
I am 
eating 
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thing 
that 
makes 
it even 
harder.  

4 : 
P21 
 
  
Qua
lity 
of 
Life 
= 3 
  
MA
Q 
Scor
e = 
1.00 
  
Perc
epti
on 
of 
Hea
lth = 
3 

I suppose so. I 
don't think 
anyone really 
follows 
everything to 
the letter. 
People say 
"Your blood 
glucose 
should be 
between four 
and eight." 
You're not 
gonna take 
extra insulin 
for 8.1. 

Yeah, 
on 
quality 
of life 
definit
ely, I 
would 
say so.. 
Medica
tion 
adhere
nce, 
I've 
never 
been 
the 
sort of 
person 
who 
skips 
insulin 
for the 
sake of 
it or 
restrict
s 
insulin 
purpos
ely for 
some 
other 
reason
s.  
 
I would 
say 
so… It 
gives 
you 
more 
to 
worry 
about 
and 
then if 
you're 
having 
a bad 
patch 
of 
blood 
sugars 
it really 
gets 
you 
down 

  you can 
scan your 
arm 
rather 
than 
actually 
taking a 
blood 
test…. It 
means I 
test more 
than I did 
when I 
was doing 
blood 
tests, 
because 
it's a 
hassle 
doing a 
blood 
test…. 
Having to 
get it all 
out of 
your bag 
and prick 
your 
finger. 
Stupid 
things like 
making 
sure your 
hands are 
clean 
before 
you're 
testing. If 
you're out 
and about 
there 
might not 
be an 
option for 
you to be 
able to do 
that and 
you might 
get bad 
results, 
inaccurat
e 
results...” 

If I change 
the timing of 
the insulin it 
seems to 
work better. I 
realized it 
wasn't a dose 
issue, it was 
more of a 
timing issue. 
So [Libre] 
helped 
pinpoint that 

  It helped [the GP] 
see where the 
patterns were and 
the fact that what I 
was saying was 
accurate. It helped 
demonstrate what 
I was talking about 
already.  

5 : 
P06 
 
  
Qua
lity 
of 
Life 
= 4 
  

I think I take 
her [the GP] 
guidance 
much more 
now that I 
have the 
Libre than I 
did before I 
had the Libre, 
so they would 

Yes I 
think it 
does. 
Becaus
e I'm 
much 
more 
likely 
to first 
of all 

....being 
able to 
get very 
fast 
feedback 
because 
you can 
do more 
measure
ments....

You can look 
at the times 
of day when 
you're high 
and you can 
either take 
extra insulin 
or adjust your 
food and 
then the next 

Well what 
I like is 
the fact 
that it 
works on 
my 
phone. I 
don't 
need to 
carry 

...what really 
matters is 
getting 
instant 
feedback so I 
can do 
something 
today and 
see the 
results in a 

you get 
very 
valuabl
e 
warnin
gs that 
help 
you 
find 
tune on 
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MA
Q 
Scor
e = 
0.75 
  
Perc
epti
on 
of 
Hea
lth = 
2 

talk to me 
maybe every 
six months 
and say ... you 
need to take 
more insulin 
or whatever 
but I've only 
really been 
able to act on 
that because I 
have a Libre 
and I can be 
much more 
effective at 
fine tuning 
my meals and 
dosages etc.  

eat 
carefull
y and 
second
ly to 
adjust 
my 
insulin 
to get 
the 
right 
level of 
blood 
sugars 
that 
seem 
to have 
improv
ed my 
diabet
es.  
 
To a 
small 
extend. 
I think 
becaus
e you 
have to 
be 
careful 
what 
you eat 
that 
limits a 
certain 
amoun
t of 
freedo
m and 
also 
you 
have to 
be 
careful 
if 
you're 
traveli
ng to 
carry 
insulin 
and 
your 
meters 
with 
you. so 
you 
can't 
just do 
things 
on a 
whim 
and go 
somew
here 
becaus
e if you 
haven't 
got 
your 
insulin 

. if I think 
I might 
be 
getting a 
bit low I 
can 
actually 
measure 
it and if 
I'm 
getting 
very low 
I need to 
take a 
snack if 
you've 
got a 
Libre 
then you 
can 
basically 
do that 
whereve
r you 
are. 
 
what 
really 
matters 
is getting 
instant 
feedback 
so I can 
do 
somethi
ng today 
and see 
the 
results in 
a few 
hours 
time.  

day you can 
instantly see 
the result of 
doing that.  
 

Libre also 
shows you, 
your average 
blood sugar 
over 90 days. 
So you get 
very valuable 
warnings that 
help you find 
tune on what 
you're 
reading when 
you're 
reading it 
when you're 
taking insulin 
how much 
insulin you're 
taking.  

anything 
else 
around 
having it 
on the 
phone 
means I 
can look 
at the 
data all 
the time I 
can 
analyze 
the data I 
can 
compare 
it to 
whatever 
I'm doing 
even 
when I'm 
not at 
home. 
 
Well what 
I like is 
the fact 
that it 
works on 
my 
phone. I 
don't 
need to 
carry 
anything 
else 
around 
having it 
on the 
phone 
means I 
can look 
at the 
data all 
the time I 
can 
analyze 
the data I 
can 
compare 
it to 
whatever 
I'm doing 
even 
when I'm 
not at 
home. 

few hours 
time.  
And it's made 
me much 
more 
confident 
about 
actually 
making 
radical 
changes to 
insulin or 
significant 
changes to 
diet. 
I think I take 
her [GP] 
guidance 
much more 
now that I 
have the 
Libre than I 
did before I 
had the 
Libre. I've 
only really 
been able to 
act on that 
because I 
have a Libre 
and I can be 
much more 
effective at 
fine tuning 
my meals 
and dosages  
And it's made 
me much 
more 
confident 
about 
actually 
making 
radical 
changes to 
insulin or 
significant 
changes to 
diet. 
if I'm getting 
very low I 
need to take 
a snack if 
you've got a 
Libre then 
you can 
basically do 
that 
wherever 
you are. 

what 
you're 
reading 
when 
you're 
reading 
it when 
you're 
taking 
insulin 
how 
much 

insulin 
you're 
taking.  

It 
makes 
me 
happier 
becaus
e I'm 
much 
more 
confide
nt I 
know 
what 
my 
diabete
s is in. 
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you're 
not 
going 
to be 
able to 
eat and 
if you 
haven't 
got 
your 
meter 
you're 
not 
going 
to 
know 
wheth
er 
you're 
your 
blood 
sugar is 
safe or 
not 

6 : 
P07 
 
  
Qua
lity 
of 
Life 
= 4 
  
MA
Q 
Scor
e = 
1.00 
  
Perc
epti
on 
of 
Hea
lth = 
3 

I think I do on 
the whole.  
I think there 
are things 
that my GP 
tells me and I 
overtime 
forget so I 
have got in 
the habit now 
that after an 
appointment 
with my GP to 
actually type 
out what my 
GP said and 
keep it as a 
note on my 
phone .... So 
maybe I don’t 
follow his 
advice in 
unusual 
circumstance
s and I may be 
forgotten the 
advice.  

I don’t 
feel 
any 
less 
healthy 
than 
any 
non-
diabeti
c but at 
the 
same 
time it 
can 
cause 
inconv
enienc
e in 
term of 
extra 
effort 
and 
though
t that I 
have to 
put in 
each 
day on 
how I 
am 
doing 
and 
where 
my 
blood 
sugars 
might 
be 
going 
next. 
Maybe 
its 
slightly 
increas
ed 
anxiety 
level, 

I am 
doing 
less 
correctiv
e 
injection
s 
now....b
ecause I 
have 
these 
trends 
and I can 
see that 
ok my 
blood 
sugar is 
high now 
but its 
actually 
going 
down, I 
don’t 
need to 
do that 
correctiv
e dose. 

[Libre] it 
allows me to 
plan 
injections 
better, 
because I 
realised 
about my 
bolus 
injections, I 
take humalog 
and it 
suppose to be 
the fast 
acting one 
and when 
you see the 
declines and 
the drops you 
realise its 
probably 
around a 
good hour 
before it 
begins to 
start taking 
effect. 
Because I 
didn’t know 
that I 
assumed that 
you inject 
and eat 10 
minutes later, 
which means 
that you will 
have a pick 
for much 
longer so 
definitely 
improving 
there.  
 
my 
consultant 
was seeing 
there were 

All I need 
is my 
phone 
and my 
insulin 
and it can 
fit in my 
pocket 
and I am 
good to 
go.  

it allows me 
to plan 
injections 
better, 
because 
[with Libre] 
you realise 
it’s probably 
around a 
good hour 
before 
[insulin] 
begins to 
start taking 
effect… So 
[Libre] helps 
me plan my 
exercise and 
my injections 
and 
corrective 
injections a 
lot more 
easily. It’s 
the 
frequency of 
the results 
and also the 
way you get 
indication of 
which 
direction you 
are heading 
in 
 
I think it 
made me a 
bit more 
reassured 
yeah.  

The 
feature
s are 
really 
the 
trend 
and the 
number 
of 
results 
and you 
get a 
much 
clearer 
picture 
rather 
than 
having 
8 points 
in time 
across 
the 
whole 
day.  
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but 
nothin
g major 

clear some 
picks and 
drops when I 
had done a 
corrective 
injection that 
ended be too 
much that 
send me too 
far down the 
other way. 
And now 
because I 
have these 
trends and I 
can see that 
ok my blood 
sugar is high 
now but its 
actually going 
down, I don’t 
need to do 
that 
corrective 
dose. 

7 : 
P16 
 
  
Qua
lity 
of 
Life 
= 4 
  
MA
Q 
Scor
e = 
1.00 
  
Perc
epti
on 
of 
Hea
lth = 
4 

Yes, but with 
some 
tailoring. So 
when you've 
been diabetic 
for a long 
time you also 
know you're 
own body 
and you also 
know what 
insulin you 
need to take. 

Yes, 
they 
[PHRs] 
help 
me feel 
in 
control
.  

 the Carbs & 
Cals I can 
search any 
item of food 
and there are 
pictures 
which is very 
clear and just 
go over 
exactly what 
carbs are in 
each item by 
portion, by 
photograph. 
Very helpful. 
So the Carbs 
& Cals, the 
effect is by 
being able to 
see pictures it 
helps me with 
knowing how 
much insulin I 

need to take 
especially for 
new foods 
that I've not 
had before. 
The graph 
helps me see 
patterns and 
when my 
blood sugar is 
too high then 
maybe next 
time with I've 
had the same 
food I'll take a 
bit more 
insulin so it 
helps me 
make sure my 
insulin intake 
is correct. 

MySugr is 
simple, 
produces 
graphs 
and 
meets my 
needs. I 
can't 
remembe
r the 
names of 
the other 
ones that 
I have 
tried. I 
stopped 
them 
because 
they were 
over-
complex 
and time 
consumin
g. 

 I can 
search 
any 
item of 
food 
and 
there 
are 
picture
s which 
is very 
clear 
exactly 

what 
carbs 
are in 
each 
item by 
portion 

 it's very helpful for 
them to see the 
patterns in my 
blood sugar levels 
and what I've 
eaten and what 
insulin I take. Very 
helpful at the 
appointments. 
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8 : 
P20 
 
  
Qua
lity 
of 
Life 
= 4 
  
MA
Q 
Scor
e = 
1.00 
  
Perc
epti
on 
of 
Hea
lth = 
4 

Yes. Yes. 
I've got 
the 
confide
nt that 
it will ... 
Becaus
e of the 
system 
it will 
send 
me 
hypo 
alarms 
during 
the 
night if 
they're 
neede
d. It 
will 
send 
hypo 
alarms 
during 
the day 
if it's 
neede
d. 
Basicall
y, it 
gives 
me 
more 
confide
nce 
that 
my 
blood 
glucose 
is going 
to stay 
within 
the 
range 
that I 
want it 
to stay 
in no 
matter 
what I 
eat or 
drink. 

 The reports 
feature. The 
reports go 
back up to 
three months 
and help you 
to review 
what 
medication's 
been used 
and how to 
adjust it. 
 
The whole 
aim of this is 
to keep 
within a 
certain range 
of blood 
glucose 
levels. That's 
what it does. 
It assists me, 
keeps those 
in range, 
which is 
impossible 
normally.  

 I feel more 
confident 
now 

Becaus
e of the 
system 
it will 
send 
me 
hypo 
alarms 
during 
the 
night if 
they're 
needed
. It will 
send 
hypo 
alarms 
during 
the day 
if it's 
needed
. 
Basicall
y, it 
gives 
me 
more 
confide
nce 
that my 
blood 
glucose 
is going 
to stay 
within 
the 
range 
that I 
want it 
to stay 
in no 
matter 
what I 
eat or 
drink. 

  

9 : 
P14 
 
  
Qua
lity 
of 
Life 
= 4 
  
MA
Q 
Scor
e = 
1.00 
  
Perc
epti

I would say 
yes but only 
because I get 
very little 
guidelines 
from my 
healthcare 
practitioner. I 
see them 
once every 13 
months and 
it’s much 
more about 
giving me 
results of 
blood tests 
than actually 
advice on 

I think 
it 
makes 
a slight 
differe
nce so 
if I see 
from 
the 
Libre 
that 
my 
blood 
sugar 
levels 
are 
rising 
then I 

I think it 
makes a 
slight 
differenc
e so if I 
see from 
the Libre 
that my 
blood 
sugar 
levels 
are rising 
then I 
am more 
likely to 
make a 
correctio
n 

I can set my 
basal rate to 
what is 
correct 
because I do 
a lot of 
exercise, so it 
[Libre] 
actually really 
helped me 
with setting 
the settings 
of my pump 
to make sure 
that I am less 
likely to go 
high or low 

 I found 
[Libre] very 
useful for 
seeing what 
happens to 
my blood 
sugars when 
I am asleep 
or doing 
other things 
so I can set 
my basal rate 
to what is 
correct 
 
Its definitely 
a confidence 
boost and 

I have 
an 
insulin 
pump, 
there 
are 
very 
differe
nt rates 
that 
you can 
configu
re it, 
and I 
found it 
very 
useful 
for 
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on 
of 
Hea
lth = 
5 

how to 
manage my 
diabetes. 
They tend to 
think that I 
am doing ok 
so they leave 
me as I am.  

am 
more 
likely 
to 
make a 
correct
ion 
wherea
s if I 
had to 
prick 
my 
finger 
to find 
out 
that I 
have a 
high 
blood 
sugar 
then I 
would 
not 
make a 
correct
ion. I 
wouldn
’t 
bother 
doing it 
 
 
No and 
I am 
absolut
ely 
certain 
for that 
becaus
e I 
make a 
really 
strong 
effort 
to 
make 
sure it 
is not. 
Its 
really 
import
ant for 
me 
that 
diabet
es does 
not 
change 
my 
quality 
of life 
or 
what I 
do with 
my life 
so I 
guess 
having 
tools 
like the 
Libre 

whereas 
if I had to 
prick my 
finger to 
find out 
that I 
have a 
high 
blood 
sugar 
then I 
wouldn’t 
bother 
doing it.  

also if there 
are any 
issues I am 
able to make 
changes in 
dosing. It 
improves my 
confidence if 
I see that I 
am handling 
well, if I am 
not handling 
my diabetes 
well it gives 
me some 
information 
to change 
how I am 
handling it 
rather than 
relying on 
healthcare 
professionals 
etc. 

seeing 
what 
happen
s to my 
blood 
sugars 
when I 
am 
asleep 
or 
doing 
other 
things 
so I can 
set my 
basal 
rate to 
what is 
correct  
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and the 
insulin 
pump 
insure 
that it 
does 
not 
affect 
my 
quality 
of life.  

10 : 
P17 
 
  
Qua
lity 
of 
Life 
= 5 
  
MA
Q 
Scor
e = 
0.50 
  
Perc
epti
on 
of 
Hea
lth = 
5 

Yes.  When I 
got the 
Libre it 
vastly 
improv
ed my 
quality 
of life. 
It 
offered 
me 
safety, 
ease of 
use 
and it is 
cost 
effectiv
e and 
you 
can 
actuall
y look 
back to 
what 
readin
gs 
where.  

 I can go back 
on to and 
have a look 
back on 
records to 
see what's 
been going 
on. You can 
rectify it quite 
easily  

I can go 
back on to 
and have 
a look 
back on 
records to 
see 
what's 
been 
going on. 
You can 
rectify it 
quite 
easily and 
the 
hospital 
without 
you even 
being in 
the room 
the 

hospital 
could 
even look 
at the 
results 
while you 
are not 
there.  

    

11 : 
P11 
 
  
Qua
lity 
of 
Life 
= 5 
  
MA
Q 
Scor
e = 
0.75 
  
Perc
epti
on 
of 
Hea
lth = 
3 

Yes, I would 
say 90% of 
the time. I 
found the 
appointment
s with my 
nurse and my 
dietician very 
useful since 
being 
diagnosed 
but I have 
also found 
that 
obviously you 
know your 
own 
condition and 
you know 
how things 
affect you 
personally, 
therefore 
some advices 
I have 
ignored.  

I think 
at the 
mome
nt it is a 
little 
bit but 
purely 
becaus
e I 
don’t 
have a 
huge 
amoun
t of 
knowle
dge 
about 
the 
conditi
on yet 
but I 
have 
found 
that 
the 
more I 
learn 
the 
more 
apps I 
use the 

I think 
having 
the Fitbit 
has given 
me a bit 
more 
confiden
ce 
because 
I am able 
to record 
what is 
happeni
ng with 
my 
blood 
glucose, 
after 
exercise. 
So 
surtenly I 
am doing 
a lot 
more 
walking 
and 
obviousl
y I know 
that a 
steady 

I would say 
the heart rate 
is what I find 
most useful 
.... Because I 
have been 
able to learn 
the effects of 
moderate 
exercise, so 
my blood 
sugars are 
more 
predictable 

 I recently 
trying to get 
and do more 
exercise and I 
think having 
the Fitbit has 
given me a 
bit more 
confidence 
to do that 
because I am 
able to 
record what 
is happening 
with my 
blood 
glucose, after 
exercise…it 
enables me 
to use less 
insulin with a 
meal if I 
know I am 
doing 
exercise 
shortly after 

I have 
been 
looking 
at my 
blood 
glucose 
reading 
before 
exercis
e and 
then 
keeping 
an eye 
on my 
heart 
rate 
during 
exercis
e and 
then 
checkin
g my 
blood 
glucose 
after, 
and I 
have 
been 
able to 
learn 
the 

I 
guess 
in 
some 
ways, 
I 
recen
tly 
trying 
to get 
and 
do 
more 
exerci
se 
and I 
think 
havin
g the 
Fitbit 
has 
given 
me a 
bit 
more 
confi
denc
e to 
do 
that 
beca

I shared my blood 
glucose meter 
readings [with 
diabetic nurse] but 
now I think I will 
find it useful to 
also share my 
Fitbit staff and 
compare them 
with my meter 
readings to look at 
the relationship 
between exercise 
and blood glucose 
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more 
social 
media I 
use the 
more I 
am 
learnin
g the 
more I 
feel I 
am 
able to 
do 
things 
the 
way I 
want 
to do 
rather 
than 
work 
around 
the 
diabet
es. So it 
is 
getting 
easier. 

walk is 
good for 
bringing 
down a 
high and 
it 
[FitBit]e
nables 
me to 
use less 
insulin 
with a 
meal if I 
know I 
am doing 
exercise 
shortly 
afterwar
ds.  

effects 
of 
modera
te 
exercis
e that 
brings 
my 
blood 
glucose 
steadily 
down, 
so it is 
more 
predict
able 

use I 
am 
able 
to 
recor
d 
what 
is 
happ
ening 
with 
my 
blood 
gluco
se, 
after 
exerci
se 

12 : 
P25 
 
  
Qua
lity 
of 
Life 
= 5 
  
MA
Q 
Scor
e = 
0.75 
  
Perc
epti
on 
of 
Hea
lth = 
3 

Yes. Yes, I 
think I do. 
Yeah. 

I think 
the 
Freesty
le Libre 
has a 
massiv
e effect 
on 
quality 
of life, 
becaus
e it 
means 
I can 
more 
tightly 
control 
my 
blood 
glucose 
withou
t 
having 
to 
carry 
extra 
things 
with 
me... 
And 
MyFitn
essPal, 
I guess 
it helps 
me to 
dose 
better, 
which 
does 
have a 
knock-
on 
effect 

 The way it 
helps me to 
manage my 
medication 
better is 
because I can 
see how 
many carbs 
per meal, I 
can work out 
how much 
insulin I need. 
If I'm using it 
at the same 
time as the 
Freestyle 
Libre app, I 
can also 
check to see 
where my 
blood glucose 
currently is 
before a 
meal, and if 
it's high, I can 
add a 
correction 
dose of 
insulin.  
So between 
the two, I can 
get really 
tight 
regulation on 
my blood 
glucose.  
And then I 
look at 
protein, just 
to make sure 
that I'm 
eating 
enough in the 

it was my 
decision 
to use the 
app over 
the 
device 
that 
comes 
with the 
products, 
just 
because 
then I had 
one less 
thing to 
carry 
around 
with me. 
That was 
really 
important
.  
 
Oh, yes. I 
think 
from the 
Freestyle 
Libre I 
have, 
with the 
diabetes 
nurse, 
because 
it's quite 
easy to 
put in my 
NHS 
number, 
and then 
they can 
use some 
of the 
data.  

I use 
MyFitnessPal 
a lot, for 
tracking 
things like 

carbs and fat, 
so I can 
correctly 
dose 
medications 
around 
those.  
 
I can see how 
many carbs 
per meal, I 
can work out 
how much 
insulin I 
need. If I'm 
using it at the 
same time as 
the Freestyle 
Libre app, I 

can also 
check to see 
where my 
blood 
glucose 
currently is 
before a 
meal, and if 
it's high, I can 
add a 
correction 
dose of 
insulin. So 
between the 
two, I can get 
really tight 
regulation on 
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on 
quality 
of life, 
becaus
e it 
keeps 
me 
healthi
er 
 
by 
having 
a 
medica
l 
conditi
on, it's 
a huge 
impact 
on 
your 
lifestyl
e. 
There 
are 
some 
things 
you 
just 
can't 
really 
consid
er 
doing. I 
know I 
couldn'
t live in 
certain 
countri
es, 
becaus
e of 
their 
healthc
are 
system
s or 
their 
health 
insuran
ce 
wouldn
't 
suppor
t me 

day, for it to 
be beneficial 
to me, 
because I do 
need quite a 
high protein 
intake, 
because I'm 
quite active. 

my blood 
glucose.  

13 : 
P09 
 
  
Qua
lity 
of 
Life 
= 5 
  
MA
Q 
Scor
e = 
1.00 
  

No. I follow ... 
I was 
originally 
trained on it, 
but after you 
get to use 
these things, 
you learn 
what's good 
for you, 
because as a 
rule, we're 
different 
human 
beings, aren't 
we? So 

It 
would 
affect 
it if I 
allowe
d it to 
affect 
it. So I 
don't ... 
There's 
times 
when I 
go low I 
feel a 
bit 
stresse

 the trend 
patterns are 
quite useful, 
to see what's 
happened in 
a day and 
then try to 
adjust it 
so I find it 
very useful to 
try to keep it 
[blood sugar] 
in the bounds 

if you 
wake up 
in the 
night, you 
can see 
how 
you're 
dropping 
and when 
you're 
dropping. 
You really 
don't 
touch 
your 
finger 

 if you 
wake 
up in 
the 
night, 
you can 
see 
how 
you're 
droppin
g and 
when 
you're 
droppin
g. You 
really 
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Perc
epti
on 
of 
Hea
lth = 
4 

what's 
standard is 
not standard 
for everyone. 

d out in 
that 
sense. I 
don't 
try for 
perfect
ion, 
but I 
like it 
to be 
good, 
clearly, 
for 
health 
reason
s. It 
does 
affect 
it, but 
only if I 
allow it 
to 
affect 
it. 
Doesn'
t stop 
me 
doing 
anythi
ng. I 
still go 
out, I 
socializ
e, walk, 
so it 
doesn't 
stop 
me 
doing 
anythi
ng I 
want 
to do. 
So it 
doesn't 
stop 
me 
doing 
that, 
but it's 
still 
there 
in the 
back of 
your 
mind. 
It does 
affect 
it, but 
not 
that it 
brings 
me 
down. 
It's just 
somet
hing 
that's 
in the 
back of 
my 

don't 
touch 
your 
arm 
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mind 
all the 
time.  

14 : 
P23 
 
  
Qua
lity 
of 
Life 
= 5 
  
MA
Q 
Scor
e = 
1.00 
  
Perc
epti
on 
of 
Hea
lth = 
4 

Yes I think I 
do.  

In 
many 
ways is 
not 
becaus
e I have 
a 
family 
and I 
work 
so my 
conditi
on 
does 
not 
stop 
me 
doing 
things 
but it 
does 
require 
an 
awful 
lot of 
monito
ring 
and 
effort. 
So I 
suppos
e it 
affects 
my 
quality 
of life 
in that 
way 
yeah. 
 
They 
haven’t 
really 
affecte
d my 
medica
tion 
adhere
nce 
becaus
e I was 
doing 
that 
anywa
y via a 
smart 
meter, 
but it 
has 
improv
ed my 
quality 
of life 
simply 
from 
consta
nt 
monito

...this 
[Libre] 
catches 
them on 
the way 
down 
because 
of the 
continuo
us 
monitori
ng and 
that is 
really 
helpful. I 
have 
much 
fewer 
hypos. 
The 
ability to 
see the 
blood 
sugar 
trend 
and to 
take 
some 
action 
before 
your 
blood 
sugar is 
really 
low or 
very 
high.  

 this catches 
them on the 
way down 
because of 
the 
continuous 
monitoring 
and that is 
really helpful. 
I have much 
fewer hypos. 
The ability to 
see the blood 
sugar trend 
and to take 
some action 
before your 
blood sugar is 
really low or 
very high.  

you can 
hold the 
phone 
against 
the 
sensor 
instead of 
pricking 
your 
fingers 
and if you 
are 
diabetic 
injections 
can be 
painful 
but finger 
pricking is 
even 
worse, for 
me 
anyway. It 
really 
hurts so 
to take 
that away 
I opted to 
have 
continuou
s 
monitorin
g.  

   if you go to a 
specialist diabetes 
centre they tend to 
have the 
technology to 
download all the 
information from 
the smart meter or 
to view the 
information from 
your Libre sensor 
and I think that this 
is really useful 
because they don’t 
just see these 
single readings 
they see trends 
over time 
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ring 
and 
not 
having 
to prick 
my 
fingers 
really 
painfull
y.  

15 : 
P24 
 
  
Qua
lity 
of 
Life 
= 5 
  
MA
Q 
Scor
e = 
1.00 
  
Perc
epti
on 
of 
Hea
lth = 
4 

Yes, I do. I think 
it's 
taught 
me a 
lot 
about 
exercis
e and 
how to 
adjust 
for 
exercis
e, 
becaus
e it 
monito
rs me 
by the 
second
. So I've 
been 
able to 
work 
out 
how 
much 
carbs I 
need 
to take 
before 
I 
exercis
e, and 
also 
I've 
learnt 
that 
my 
insulin 
spikes 
after 
my 
runnin
g ... 
sorry, 
my 
blood 
sugar 
spikes 
after 
my 
runnin
g, so I 
now 
know 
to take 
insulin. 
So it's 
improv
ed my 
quality 

 I go to the 
gym a lot and 
to know at 
any point 
how my 
blood sugar is 
doing, is 
incredible.  
It [Libre] 
enabled me 
to get my 
basal 
background 
insulin rate 
perfect, now 
I'm back on 
injections. 
And it's 
improved my 
HbA1c as 
well.  

It's 
brilliant, 
because I 
have my 
phone 
with me 
all the 
time. 
When I'm 
out 
running I 
have it for 
music, so I 
can use it 
to scan 
my arm, 
as I call it. 
Like a 
check-
out. Yeah. 

I go to the 
gym a lot and 
to know at 
any point 
how my 
blood sugar 
is doing, is 
incredible. 
I'm not too 
reactive to it, 
but it gives 
me that 
confidence 
that I think I 
didn't use to 
have. And 
also it's 
enabled me 
to get my 
basal 
background 
insulin rate 
perfect, now 
I'm back on 
injections. So 
it really is life 
changing.  
 
I could see 
trends over 
time. So I 
could see 
that for 
example my 
blood sugar 
tended to go 
up quite 
quickly after 
lunch, so I 
knew then I 
had to 
increase my 
insulin to 
carb ratio at 
lunchtime. It 
was 
fantastic. 
 
 
it's enabled 
me to get my 
basal 
background 
insulin rate 
perfect 

It's life 
changin
g to 
know at 
any 
point 
how my 
blood 
sugar is 
doing, 
is 
incredi
ble. 
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of life 
that 
way. 
 
So I've 
got a 
great 
awaren
ess of it 
and the 
impact 
that 
certain 
things 
that I 
do 
might 
have 
on my 
control
. That's 
somet
hing I 
conscio
usly 
think 
about. 
Does it 
impact 
my 
quality 
of life? 
I 
wouldn
't say 
so. It's 
just 
height
ened 
awaren
ess of 
what I 
must 
and 
mustn'
t do. 

16 : 
P29 
 
  
Qua
lity 
of 
Life 
= 5 
  
MA
Q 
Scor
e = 
1.00 
  
Perc
epti
on 
of 
Hea
lth = 
4 

Yes I do. To be 
honest I have 
been diabetic 
since 1975, a 
very long 
time and 
most of the 
doctors I see 
they don’t 
have much 
more 
experience 
than I do. 
They 
recognise 
that, which 
suits me. 

I think 
it is just 
normal 
really, I 
am 54 
now 
and I 
am 
diabeti
c since 
I was 
about 
11 so 
this is 
normal 
life to 
me. I 
know 
someo
ne 
might 
be 
depres
sed 
about 

 On my fitbit I 
find the 
reminders 
every hour it 
tells me that 
it needs me 
to do some 
more steps 
and I do get 
up and I do 
get to do 
more steps. 
on my libre I 
can set the 
app to the 
band that I 
want my 
blood glucose 
levels to be 
in, it is a 
visual thing is 
really easy  
 
On the Libre 
it is quick 

it is a 
visual 
thing is 
really 
easy to 
use 

...if I am in 
the car that’s 
when I really 
need to 
know lets say 
to continue 
to drive, so it 
is the visual 
thing.  
 
On the Fitbit 
it is just like a 
little 
nudge…it 
really does 
intensifies 
me to think 
that I can do 
more steps 
today than I 
did yesterday 
 
I just have to 
hold my 
reader up to 

 On 
my 
Fitbit 
I find 
the 
remin
ders 
every 
hour 
it tells 
me 
that it 
needs 
me to 
do 
some 
more 
steps 
and I 
do 
get 
up 
and I 
do 
get to 
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it, but I 
don’t 
feel 
anythi
ng like 
that. I 
feel 
very 
fortuna
te to 
have a 
family 
and 
everyt
hing 
that 
suppor
ts me 
and its 
just 
normal 
really. 
 
I am 
much 
more 
aware 
that I 
haven’t 
done 
as 
many 
steps, 
so I will 
go out 
for a 
walk. I 
will 
borrow 
a 
friends 
dog 
and go 
for a 
walk. I 
wouldn
’t be so 
aware 
of if I 
couldn’
t 
quantif
y how 
many 
steps I 
was 
doing.  

visual thing 
and I know I 
have up and 
down hours 
on my libre so 
I know the 
direction my 
glucose levels 
are dropping 
or if they are 
rising.  

my arm and 
read nobody 
knows what I 
am doing, 
because I 
don’t have a 
blood test kit 
to get out 
whilst I am 
up and 
about, and 
because I 
know what 
my blood 
glucose 
levels are 
doing, I can 
do micro 
adjustments 
which you 
cannot do it 
with the old 
fashion 
system 
before libre 
was 
invented.  

do 
more 
steps 

17 : 
P13 
 
  
Qua
lity 
of 
Life 
= 5 
  
MA
Q 
Scor
e = 

Oh no. I don't 
follow my 
doctors, no, 
not at all.... 
I'm not 
overseen by a 
consultant or 
an 
endocrinologi
st. 
So I'm sort of 
taking care of 
myself really. 

Well, 
My 
Fitness 
Pal 
becaus
e I can 
log 
what 
I'm 
eating. 
It will 
let you 
know if 
you've 

 It's all useful 
to me.... 
DAFNE 
explained 
when you eat 
carbs it 
breaks down 
into 
sugar....once 
they taught 
us those 
things and 
everything it 
was like oh 

  Other 
people 
would 
look at 
it 
differe
ntly, 
but 
once 
they 
taught 
us 
those 
things 
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1.00 
  
Perc
epti
on 
of 
Hea
lth = 
5 

gone 
over 
too 
much 
on the 
fats 
and the 
carbs, 
etc. So 
I just 
like to 
keep 
an eye 
on 
that. 
But no, 
not the 
quality 
of life, 
no. 
 
I don't 
think 
so 
becaus
e I 
think I 
handle 
it 
pretty 
well 
and 
becaus
e I 
exercis
e, 
becaus
e I like 
to 
dance 
and I 
love to 
do 
body 
comba
t, 
becaus
e I 
exercis
e I 
think 
my 
quality 
of life is 
really 
good. 
Some 
of the 
things 
you 
have to 
fit 
round 
the 
diabet
es but 
other 
things, 
it 
doesn't 
even 

my god. 
 
I log my 
calorie intake 
so I can 
balance that 
out with my 
carb intake 
and my 
insulin. 

and 
everyth
ing it 
was like 
oh my 
god.  
 
You 
know, I 
wish I'd 
met, 
becaus
e I was 
diagnos
ed at 
nine 
years 
old. 
And I 
never 
ever 
had 
diabete
s 
explain
ed to 
me like 
DAFNE 
explain
ed it. 
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registe
r. 

 

 

 

12.2.2 Cohort 2: Heart disease Framework method matrix 
 A : Improve 

clinician-patient 
relationship 

B : Awareness C : Confidence 
boost 

D : PHR as 
reminder 

E : Planning F : Convenience 
in use 

G : Satisfaction H : Medication 
adherenece belief 

I : Quality of Life 

1 : P22 
 
  Quality of Life = 2 
  MAQ Score = 
0.75 
  Perception of 
Health = 2 

 I go to cardiac 
rehab twice a 
week at the gym 
and also they 
monitor me. Each 
piece of 
equipment I use, I 
check my heart 
rate to make sure 
I'm not exceeding 
what I should be. 
 
Because it 
monitors my 
heart rate, so I 
know... Yeah. It 
takes into 
consideration 
what my heart is 
in connection 
with my 
medication, and 
also the sleep 
pattern, that it 
measures my 
sleep. 

Only because as I 
said, it's improved 
my confidence to 
go out on my own 
and be able to 
check what my 
heart rate is 
doing. 

    I do, yes. Yes, definitely. 
Lee: Why do you 
say that? 
Helen: 'Cause I'm 
unable to walk 
the distances, 
'cause I used to... 
I've now got a 
blue badge on my 
car because of the 
walking and 
shortness of 
breath. 
 
Only because as I 
said, it's improved 
my confidence to 
go out on my own 
and be able to 
check what my 
heart rate is 
doing. 

2 : P41 
 
  Quality of Life = 3 
  MAQ Score = 
1.00 
  Perception of 
Health = 2 

 I think been able 
to view the graph 
that you can see 
in the app. The 
one that shows 
you the sort of 
bandwidth your 
measurements 
fall in. I suffer 
from 
hypertension and 
take loads of 
medication, in 
different times. 
So I add my blood 
pressure in the 
app and its allows 
me to plan my day 
better.  
for example in the 
mornings now I 
know I can do 
some excersise 
but if I do that in 
the evening my 
heart does not 
like it. s  

I think it made me 
a bit more 
reasurred yeah. It 
less my anxiety 
level maybe. 
Because you 
know you can just 
do that quick 
check so it did 
improve my 
quality of life yeah  

The key one for 
me is being able 
to see the 
reminders to take 
my heart BP pill. 
because you can 
type the name of 
the medication 
and select the 
correct dose then 
it allows you to 
add 5 fields for it. 
So it helps me 
remember a lot 
more easily.  

I think been able 
to view the graph 
that you can see 
in the app. The 
one that shows 
you the sort of 
bandwidth your 
measurements 
fall in. I suffer 
from 
hypertension and 
take loads of 
medication, in 
different times. 
So I add my blood 
pressure in the 
app and its allows 
me to plan my day 
better.  
for example in the 
mornings now I 
know I can do 
some excersise 
but if I do that in 
the evening my 
heart does not 
like it. s  

  I think I do on the 
whole. I think 
there are things 
that he tells me 
that overtime I 
forget so I have 
got in the habit 
now that after an 
appointment with 
him to actually 
type out what he 
said and keep it as 
a note on my 
phone  

hmm Maybe its 
slightly increased 
anxiety level, but 
nothing major. 
 
I think it made me 
a bit more 
reasurred yeah. It 
less my anxiety 
level maybe. 
Because you 
know you can just 
do that quick 
check so it did 
improve my 
quality of life yeah  

3 : P08 
 
  Quality of Life = 4 
  MAQ Score = 

 I have to monitor 
my pulses for a 
very long time 
because I had 

 Easier because I 
don't have to 
think about my 
medication times. 

 Well, it's not 
convenient to 
have a big medical 
instrument to 

 I didn't follow my 
doctor's advice 
only for a specific 
drug that had 

Yes, I think that 
the rest are 
directly related. 
[inaudible] 
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0.25 
  Perception of 
Health = 3 

some disturbing 
tests taken. I had 
to record my 
pulses and many 
times during the 
day so that helped 
me a lot to see 
where I am. 

It remindes me, I 
take it, and that's 
it. 
Speaker 2: Okay. 
Would you say it 
does the planning 
and the thinking 
for you? 
Something like 
that? 
Speaker 1: Yes. 
Yes, some exactly. 

monitor your 
pulse or your 
heart, or blood 
pressure, it's 
more convenient 
for every day use. 
 
I like one more 
feature about this 
device. I don't 
have to charge it 
often. It has a long 
battery life.  
Speaker 2: Oh 
okay. What does 
that affect? Does 
that affect you, 
how? 
Speaker 1: I don't 
like to charge 
things up many 
times like my 
phone and stuff 
like that. I charge 
this about once 
every 20 days. It's 
very useful. 

some ... 
Speaker 2: ... Side 
effects? 
Speaker 1: Side 
effects, yes, 
correct. Sorry. 

Speaker 2: How? 
Why do you say 
that? 
Speaker 1: If you 
have some 
serious medical 
condition, you 
have to take your 
drugs all the time 
and as directed.  
 
One had to do 
with my eyes. I 
followed to the 
letter. The one 
was about the 
kind of vague 
medical 
condition. 
 
Yeah something 
like that. The 
medication, that 
medication had 
many side effects 
so I decided to 
stop that. But the 
other one about 
my eyes, I cannot 
forget it. I have to 
take it and at 
exactly times, I 
have to. 
 
Easier because I 
don't have to 
think about my 
medication times. 
It remindes me, I 
take it, and that's 
it. 
Speaker 2: Okay. 
Would you say it 
does the planning 
and the thinking 
for you? 
Something like 
that? 
Speaker 1: Yes. 
Yes, some exactly. 

4 : P03 
 
  Quality of Life = 4 
  MAQ Score = 
0.50 
  Perception of 
Health = 3 

I have it on my 
phone and then 
when I'm meeting 
them I'll open it 
up and look at or 
before meeting 
them I'll open it 
up to sort of 
remind myself of 
whatever has 
happened since I 
last met them and 
then I can talk to 
them about it. But 
it would be much 
better if they had 
access to it as well 
and they could 
just see it. 

before I used 
Medisafe I was 
very irregular 
with my 
medicines, but I 
didn't realize how 
irregular I was. I 
would just, you 
say, okay, I'm 
going to skip it 
today, or I'm 
going to just skip 
it tomorrow. But 
not realizing the 
impact of how 
much I have 
skipped in that 
period. 

   But in this it's 
very, the interface 
is very good. It's 
very easy for me 
to just check off 
what I've taken 
and say skip for 
what I haven't 
taken or if I'm not 
able to take any of 
them, then I can 
skip all of them. 

And then when I 
see it over 90% 
then it's sort of 
satisfaction. I 
don't care. I 
haven't skipped 
that much cause 
it's hard to, it's 
hard to 
understand the 
overall impact of 
what you're 
doing. So this way 
I'm able to see if 
I'm being good or 
not. 

Yes, I do because I've 
never seen on 
Medisafe for it to 
say that I've 100% 
adhere to all my 
medications 
throughout the 
month. I seem to 
still keep skipping 
some times. 
 
Yes, by both. 
 
The condition has 
affected my 
quality of life 
because I'm 
restricted into 
things I can do. 
 
I cannot play 
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sports like tennis 
or anything that 
involves a lot of 
hand activity. 
 
And the 
medication, 
there's one 
particular one 
which I take, 
which causes 
nausea and 
tiredness the next 
day. And it also 
affects, because 
the medication 
has high effect on 
the liver, I have to 
control my 
alcohol 
consumption. So 
sometimes if I 
want to drink 
more I can't and 
have to stop 
myself. This is 
annoying. 

5 : P37 
 
  Quality of Life = 4 
  MAQ Score = 
0.75 
  Perception of 
Health = 2 

Well the spo2 
initiated my 
medication intake 
so it clearly 
helped.  
What is also 
convenient is the 
heart rate, I show 
that to my 
consultant and 
she is able to see 
patterns that I 
cannot and she 
changed my 
dosage a bit  

Oh yes! It saved 
my life, it has spo2 
which is oxygen 
levels, i didn’t 
know mine were 
low but my 
daughter is a 
doctor and was a 
bit concerned, i 
explained it’s not 
a medical device 
and probably 
inaccurate but 
low and behold 
within 24 hours i 
was in hospital 
way sicker than i 
realized and it 
was accurate to 
the thing they 
stick on your 
finger to measure 
in hospital so it’s 
good to see the 
number rising 
daily as i get 
better. 

   Well the spo2 
initiated my 
medication intake 
so it clearly 
helped.  
What is also 
convenient is the 
heart rate, I show 
that to my 
consultant and 
she is able to see 
patterns that I 
cannot and she 
changed my 
dosage a bit  

 I try my best yes.I 
don't want to 
have another 
surgery any time 
soon.  

Clearly I undergo 
a major surgery 
not too long ago. 

6 : P38 
 
  Quality of Life = 4 
  MAQ Score = 
0.75 
  Perception of 
Health = 2 

The heart rate 
monitor and the 
graphs that can 
show you the up 
or down direction 
of your heart rate 
during the day. 
Now mind you I 
used to be 
extremely active 
but now it has 
clearly lessened 
due to 
tachycardia. But I 
see when my rate 
drops or goes very 
high and I know 

Yes why not it 
changed my 
activity levels for 
the better and 
makes me more 
aware of my heart 
rate at any given 
time. 
 
The heart rate 
monitor and the 
graphs that can 
show you the up 
or down direction 
of your heart rate 
during the day. 
Now mind you I 

  The heart rate 
monitor and the 
graphs that can 
show you the up 
or down direction 
of your heart rate 
during the day. 
Now mind you I 
used to be 
extremely active 
but now it has 
clearly lessened 
due to 
tachycardia. But I 
see when my rate 
drops or goes very 
high and I know 

Well its there, 
easy to use and I 
always used to 
wear trackers so I 
guess it does a bit.  
 
Fitbit is so easy to 
use and 
convenient to 
track your heart 
rate. It also looks 
cool. You know? I  
don’t carry any 
big instruments to 
monitor my heart 
rate, I just wear a 

Fitbit is so easy to 
use and 
convenient to 
track your heart 
rate. It also looks 
cool. You know? I  
don’t carry any 
big instruments to 
monitor my heart 
rate, I just wear a 
watch and 
nobody cares. 

Of course Well yes, as I said 
I used to be an 
athlete, use to 
dive every time I 
could get. Then 
one day, I go to 
training and I was 
feeling a bit off, 
but well I was 
used to train with 
pains and small 
injuries. Then 
during stretches I 
collapsed 
everyone paniced 
they took me to 
A&E. then I found 
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for example that I 
shouldn’t exercise 
in the morning 
but during the 
evening. My 
consultant 
suggested even 
late evenings but I 
still have teens at 
home that they 
need me from 
time to time. 
 
I had been on 
bisoprolol 1.25 for 
two weeks and 
my Fitbit showed 
my heart rate is 
between 50 and 
58 whilst I sleep. 
Resting HR during 
day is 64 but 
shoots up when 
exercising to 140. 
I then showed 
that to my 
consultant and I 
went to from a 
max of bisoprolol 
of 10mg due to 
tachycardia on 
exertion to a 
lower dose of 
2.5mg my resting 
heart rate 
dropped from 64 
to 53 literally 
overnight. it goes 
to mid forties 
during night. i 
think that’s 
because i take it 
at night just now 
as i can be 
symptomatic to 
medication. but i 
feel fine. 

used to be 
extremely active 
but now it has 
clearly lessened 
due to 
tachycardia. But I 
see when my rate 
drops or goes very 
high and I know 
for example that I 
shouldn’t exercise 
in the morning 
but during the 
evening. My 
consultant 
suggested even 
late evenings but I 
still have teens at 
home that they 
need me from 
time to time. 
 
I had been on 
bisoprolol 1.25 for 
two weeks and 
my Fitbit showed 
my heart rate is 
between 50 and 
58 whilst I sleep. 
Resting HR during 
day is 64 but 
shoots up when 
exercising to 140. 
I then showed 
that to my 
consultant and I 
went to from a 
max of bisoprolol 
of 10mg due to 
tachycardia on 
exertion to a 
lower dose of 
2.5mg my resting 
heart rate 
dropped from 64 
to 53 literally 
overnight. it goes 
to mid forties 
during night. i 
think that’s 
because i take it 
at night just now 
as i can be 
symptomatic to 
medication. but i 
feel fine. 

for example that I 
shouldn’t exercise 
in the morning 
but during the 
evening. My 
consultant 
suggested even 
late evenings but I 
still have teens at 
home that they 
need me from 
time to time. 

watch and 
nobody cares. 

out I was born 
with 
Supraventricular 
tachycardia (SVT). 
I cant be an 
athlete with SVT  
 
Well its there, 
easy to use and I 
always used to 
wear trackers so I 
guess it does a bit.  

7 : P18 
 
  Quality of Life = 4 
  MAQ Score = 
1.00 
  Perception of 
Health = 3 

I was put on quite 
a high dose of 
medication 
because I was 
very overactive, 
so I hit it really 
hard with a high 
dose. But then 
that actually 
knocks me 
underactive, so 
that's bad as well. 
It let me know 
that my heart was 
too low because I 

So then you can 
see the trend of 
where your heart 
rate's down over 
the whole year, 
which is useful for 
me because I can 
literally see it 
occurs on a graph 
where it peaks 
and then it drops 
all the way down 
and then I actually 
went underactive, 
so then my heart 

 Probably just 
wearing the Fitbit 
the whole time in 
general, that kind 
of helps me 
remember. I can't 
forget; if I look at 
my wrist, I know 
why I'm wearing 
the device. The 
whole reason I'm 
wearing this is to 
track my heart 
rate. That would 

   Yeah. Yes. I was very 
unwell before I 
was on 
medication and 
with my 
condition, and 
now I feel much 
better that I'm on 
the right dose. It's 
doing what it's 
meant to, so I feel 
much better now. 
But previously I 
was ... I literally, 
like I said, I could 
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was getting down 
to 50 beats per 
minute, which 
was a bit too low. 
Previously it was 
150 beats per 
minute and it was 
too high, so it let 
me know that I 
was going to 
another extreme. 
Then I could go, 
"Hang on a 
minute," and I 
also [inaudible] 
my symptoms as 
well, so I felt a bit 
off, went back to 
the doctor and 
they did a blood 
test and 
confirmed that 
yes, I had gone 
underactive and 
then they 
changed my 
medication to a 
much lower dose 
so that it came 
back up. 

rate was too low. 
So I could see that 
as well. And then 
now it's leveled 
out [inaudible] in 
a normal range. 
 
I was put on quite 
a high dose of 
medication 
because I was 
very overactive, 
so I hit it really 
hard with a high 
dose. But then 
that actually 
knocks me 
underactive, so 
that's bad as well. 
It let me know 
that my heart was 
too low because I 
was getting down 
to 50 beats per 
minute, which 
was a bit too low. 
Previously it was 
150 beats per 
minute and it was 
too high, so it let 
me know that I 
was going to 
another extreme. 
Then I could go, 
"Hang on a 
minute," and I 
also [inaudible] 
my symptoms as 
well, so I felt a bit 
off, went back to 
the doctor and 
they did a blood 
test and 
confirmed that 
yes, I had gone 
underactive and 
then they 
changed my 
medication to a 
much lower dose 
so that it came 
back up. 
 
used the sleep 
tracking feature 
as well, because I 
... When I was 
really overactive, 
it affected my 
sleep and I would 
wake up in the 
night with cramp 
in both of my legs, 
so I'd have to 
jump out of bed. 
So I was able to 
then look back in 
the morning and I 
could go, "Oh, I 
woke up at 2:00 in 
the morning and 

make you 
remember to take 

hardly walk up the 
stairs 
 
Probably just 
wearing the Fitbit 
the whole time in 
general, that kind 
of helps me 
remember. I can't 
forget; if I look at 
my wrist, I know 
why I'm wearing 
the device. The 
whole reason I'm 
wearing this is to 
track my heart 
rate. That would 
make you 
remember to take 
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5:00 in the 
morning," or 
whatever. I can 
kind of see the 
patterns of what 
was happening 
overnight as well. 

8 : P19 
 
  Quality of Life = 4 
  MAQ Score = 
1.00 
  Perception of 
Health = 3 

 Because I'm using 
the software for 
information 
purposes. 
Beth: Does having 
more information 
make it more 
consistent? 
Speaker 1: It 
makes me more 
informed. Then I 
can make better 
decisions 

It's impossible to 
reverse it so you 
have to accept 
how you are and 
the only way you 
can make things 
better, I think this 
is me personally 
now, is if you feel 
you have some 
measure of 
control over your 
health and 
wellbeing and the 
condition and in 
order to do that I 
think you need 
the information 
and initially in the 
beginning the first 
thing I did was 
become very, very 
well informed 
about my 
condition. 

   The WeFit I use to 
record weight and 
BMI and that is 
very easy because 
it's just you step 
on the balance 
board that comes 
with it and I use 
that for continuity 
because my scales 
are a little bit 
unreliable so I find 
that I don't... I'm 
not sure how 
accurate but, it's 
very, very easy, it 
just calculates 
those things. You 
can record other 
information too if 
you wish, but it's 
just easy, easy for 
me to use. 
 
That would be 
easy for 
somebody else to 
use. It's very, very 
straightforward.  

 Yeah, I do. 
 
Because I have 
had this condition 
for, gosh, over 25 
years, I consider 
myself a patient 
experts, really. I 
manage my 
condition with 
very little 
intervention from 
the health 
practitioners 
because I've had it 
so long. So it is 
only when maybe 
there are 
anomalies or 
things that aren't 
quite right.  

Yes or I do share 
that pile because 
there is a marked 
difference 
between my 
health and 
wellbeing before I 
acquired the 
condition and 
after. 
 
No, it doesn't 
make a 
difference. No. 
 
Because I'm using 
the software for 
information 
purposes. 
Beth: Does having 
more information 
make it more 
consistent? 
Speaker 1: It 
makes me more 
informed. Then I 
can make better 
decisions 
 
Is it because I 
don't know, is it 
through for me, if 
I say something 
like, because I 
have the 
condition for, well 
it my case 33 
years, in your 
case, 25 years 
[inaudible 
00:13:52], you 
sort of equate 
your quality of life 
with your current 
quality of life 
because there's 
no other choice or 
if it even matters 
how it was 
before. 

9 : P36 
 
  Quality of Life = 4 
  MAQ Score = 
1.00 
  Perception of 
Health = 3 

 So every time I 
need to take a 
medication I click 
that I did on the 
app, then I can 
see how well I am 
doing since I see 
the adherece 
percentage. 
I can then make 
sure I know what I 
am doing wrong 
and try be better 
more punchtual 

It makes me feel 
so much more 
confident that 
way. My GP can 
see and give me 
advise on what to 
change to do 
better.  

   I can see what my 
medication 
adherence looks 
like. I add all my 
meds in medisafe 
and then it tells 
me how good I did 
in a week. I 
usually post this in 
“Health 
Unlocked” and 
brag a bit, 
because I am very 
competitive I like 

Yeah. I do Not really. I do 
have to 
remember to take 
it and that’s that.  
 
my sleep was 
constantly 
disturbed. if I 
didn’t wear my 
Fitbit I stopped 
wearing it at 
night, we’ll I’ve 
stopped wearing 
it altogether and 
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with my 
medication.  

scoring high and it 
makes me aware 
of what I am 
doing right or 
wrong.  

big surprise I have 
been sleeping 
much better since 
I’ve been without 
it. So I’ve come to 
the conclusion 
even though I 
really didn’t 
believe it would 
make any 
difference that 
my Fitbit was 
interfering with 
my sleeping 
pattern. 

10 : P01 
 
  Quality of Life = 4 
  MAQ Score = 
1.00 
  Perception of 
Health = 4 

 I'd rather manage 
this with the help 
of my Fitbit and 
that has been 
useful. It really 
has. It's given me 
indication on 
certain days when 
it's really been 
quite cold and 
windy, my heart 
rate goes right up. 
 
On my Fitbit it will 
tell me on certain 
dates ... And also 
it's told me that it 
takes at least two 
hours after taking 
medication for it 
to become 
effective. 
Elisavet: Okay. 
Jane P.: That has 
been very useful 
because I've been 
taking it at nine 
o'clock, going out 
walking at half 
past nine and 
wondering why 
I'm so worn out. 
What it's taught 
me now using this 
Fitbit is I take my 
medication at 
seven o'clock in 
the morning, so 
by nine o'clock it's 
in my system and 
working fairly 
effectively. 
 
That was useful 
because obviously 
this is updating all 
the time and it 
will tell me if I I go 
out at half past 
nine and I'd only 
taken my 
medication at 
nine o'clock, my 
average heart 
rate is 114. 
Whereas by the 

  I'd rather manage 
this with the help 
of my Fitbit and 
that has been 
useful. It really 
has. It's given me 
indication on 
certain days when 
it's really been 
quite cold and 
windy, my heart 
rate goes right up. 
 
What it's taught 
me now using this 
Fitbit is I take my 
medication at 
seven o'clock in 
the morning, so 
by nine o'clock it's 
in my system and 
working fairly 
effectively 

  taking my 
medication. I'm 
quite good like 
that. 

To start with, it 
was my 
medication did 
have quite a big 
impact. I'm on the 
lower dose now 
because I can't 
tolerate the 
higher dose. I'm 
doing okay, but 
having said that, 
it's not controlling 
my medical 
condition as well 
as the higher 
dose. 
Elisavet: I 
understand. 
Jane P.: So really 
the high dose 
controlled it 
extremely well, 
but I had too 
many side effects 
from it. So I'm on 
the lower dose, 
which is 
controlling it 
better but not as 
efficiently as the 
higher dose. 
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afternoon, where 
it's in my system, 
it's gone right 
down. [crosstalk] 
heart rate. It's 
gone right down 
now. I would not 
have known that 
without this Fitbit 

11 : P05 
 
  Quality of Life = 5 
  MAQ Score = 
0.00 
  Perception of 
Health = 4 

 I have a couple of 
times noticed my 
blood pressure's 
been high and 
realized that I 
hadn't taken my 
medication the 
day before. 
Speaker 1: Okay.  
Speaker 2: So 
there's definitely 
a link there that I 
can see that the 
medication 
works. Because if I 
don't take it, if I 
forget, because 
I'm a forgetful 
kind of person. I 
don't always... I'll 
notice on my 
blood pressure, 
oh it did go up 
yesterday. So 
maybe if I see that 
it's high on a given 
day I can then you 
know, check my 
medication level. 
Because I won't 
remember 
whether I've 
taken it or not 
typically. And I'll 
see, oh I didn't 
take it yesterday 
so it does remind 
me to take it. It's a 
bit late. You can't, 
you know- 

 Yeah. So what I do 
is... Because I take 
two different pills, 
I've got like a little 
box for each day, 
Monday, 
Tuesday, 
Wednesday, 
Thursday, Friday, 
Saturday, Sunday. 
And I put that in 
my pocket when I 
come to work. 
Because I'm 
supposed to take 
them with food. 
But sometimes 
I'm busy at work 
so I forget to take 
it. So if I see my 
blood pressure's 
high I can then 
have a look in my 
little box, and oh, 
yeah I forgot to 
take it today. I 
do... I don't often 
miss it nowadays 
because I've got 
this extra level of 
remembering 
that allows me to 
check that. 
 
So that reminds 
me sort of the fact 
that I'm 
measuring my 
blood pressure. 
And recording it. 
That action tends 
to remind me to 
take the 
medication as 
well. 

Maybe peak at 
lunch time and it 
can drop off. So 
you can see the 
effect of... So if 
you want to know 
is my medication 
working you're 
able to compare... 
You're able to see 
how it was higher 
yesterday than it 
was today. But 
then again I took 
the blood 
pressure at 12:00 
yesterday and at 
3:00 today or 
something. It 
lands for a much 
more accurate 
measurement. 
Plan 
measurement. So 
you can make a 
better judgment 
of the quality of 
the 
measurement.  

I have a couple of 
times noticed my 
blood pressure's 
been high and 
realized that I 
hadn't taken my 
medication the 
day before. 
Speaker 1: Okay.  
Speaker 2: So 
there's definitely 
a link there that I 
can see that the 
medication 
works. Because if I 
don't take it, if I 
forget, because 
I'm a forgetful 
kind of person. I 
don't always.. 

In some ways 
that's a positive 
aspect of my 
quality of life 
because I know 
that my blood 
pressure is 
controlled by my 
medications. So I 
know that of all 
the things that 
could go wrong, 
that isn't one of 
them. 

Yes. I do. 
 
Yeah. Because I 
do sometimes 
forget to take it. 
So I guess if I had 
a reminder maybe 
on my phone that 
would be a good 
thing wouldn't it. 
That would 
remind me to take 
it. Then, yeah... So 
I guess I could do 
better because I 
do sometimes 
forget.  

Not really. I do 
have to 
remember to take 
it. But I've got 
high blood 
pressure. That 
doesn't actually 
have any real 
symptoms. You 
just one day have 
a stroke or 
something.  
 
Yeah, I know. So 
in terms of my 
actual quality of 
life doesn't really 
affect me. I 
suppose I have to 
take a few 
minutes out of my 
day everyday to... 
Which, I don't 
have to but I take 
my blood 
pressure most 
days because I like 
to track to see 
how it's doing. In 
some ways that's 
a positive aspect 
of my quality of 
life because I 
know that my 
blood pressure is 
controlled by my 
medications. So I 
know that of all 
the things that 
could go wrong, 
that isn't one of 
them. 

12 : P39 
 
  Quality of Life = 5 
  MAQ Score = 
0.75 
  Perception of 
Health = 4 

my consultant 
takes the app and 
says he is 
synching my data 
to his email.  

oh yes its very 
easy to keep track 
of how much your 
are messing up 
your medication 
and why. This was 
my problem. I 
thought I was 
perfect in taking 
my medication, 
but it turns out 
that I was 
skipping more 
than half the 
dosages in the 
evenings after 
work. I tend to get 

     I suffered a heart 
attack in April 
2016, and since 
then I have been 
prescribed 7 
tablets which I 
take every day. 
When I need a 
new supply of this 
medication I 
phone my local 
surgery and leave 
the details of the 
items which I 
require. 

Oh yes since the 
heart attack I feel 
less capable. Now 
mind you this is 
not always 
because I am, but 
I am afraid that it 
will happen again. 
So every time I 
feel tired, dizzy or 
chest pain I drop 
everything I am 
doing and trying 
to rest. This is 
quite 
uncomfortable as 
you can imagine. 
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extremely tired, 
at that time and 
although I 
thought I was 
taking them, it 
turns out that my 
heart is not that 
bad after all, my 
memory on the 
other hand is a 
different story.  
No no I don’t have 
memory 
problems, just 
saying 

Think that you are 
for lunch with 
colleagues or 
friends and then 
you feel petrified 
and have to run 
home. People 
understand but 
there are limits to 
how patient they 
want to be.  
A few friends told 
me some 
uncomfortable 
things once and I 
realised that they 
cannot deal with 
my anxiety any 
more. 
 
I think it is a bit 
less scary now, at 
least I feel better 
with myself and 
my consultant is 
happier with me 
that at least now I 
try to take my 
medication 
appropriately.  

13 : P42 
 
  Quality of Life = 5 
  MAQ Score = 
1.00 
  Perception of 
Health = 3 

 The ForeRunner 
allows me to track 
runs, walks, gyms 
sessions, etc, 
along with the 
things I eat giving 
me a more 
accurate 
illustration of my 
calorie intake and 
expenditure. 

I quite like the 
heart rate as we 
said, and the 
fitness tracker. It 
makes me 
confident that I 
can exercise 
safely, it is 
important for me 
being an athlete 
all my life now I 
feel without 
purpose some 
times. 
 
a Garmin it means 
I’m still a proper 
runner (laughs) So 
I am more 
confident now 
that I will be 
aware if 
something goes 
wrong with my 
heart rate 

    I've suffered from 
high blood 
pressure over 10 
years now on 
ramipril, 
dioxasosin, 
furosemide 
&bisoprolol. At 
the moment I take 
2 in the morning 
and 2 at night 
every day!  

I’ve been told no 
more extreme 
training but not 
been given a 
heart rate limit. I 
guess I’ve been 
lucky as I was 
monitored 
annually due to 
family history so 
my 
cardiomyopathy 
has been caught 
really early and I 
don’t have any 
major symptoms 
yet. 
 
a Garmin it means 
I’m still a proper 
runner (laughs) So 
I am more 
confident now 
that I will be 
aware if 
something goes 
wrong with my 
heart rate 

 

 

12.2.3 Cohort 3: Asthma Framework method matrix 
 

 A : Improve 
clinician-
patient 
relationship 

B : 
Improve 
treatment 
efficacy 

C : 
Boost 
confide
nce 

D : 
Lower 
stress 
levels 

E : 
Improve 
decision 
making 

F : 
Being 
more 
active 

G : 
Lower 
Forgetfu
lness 

H : Act 
preem
ptively 

I : 
Medicatio
n 

J : 
Qualit
y of 
Life 
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adherence 
belief 

1 : 
P15 
 
  
Qu
alit
y of 
Life 
= 1 
  
MA
Q 
Sco
re = 
1.0
0 
  
Per
cep
tio
n of 
He
alt
h = 
5 

 You could 
sit and do 
the 
breathing 
exercises 
to get your 
breathing 
back 
under 
control, 
yeah. 

 If you 
ain't got 
all that 
to hand, 
the only 
other 
thing 
you can 
try and 
do is 
control 
your 
breathi
ng, and 
I guess 
the 
Fitbit is 
one 
way of 
trying to 
control 
your 
breathi
ng. 
Relaxat
ion. 

    Yeah So it 
knew, 
it 
could 
count 
how 
many 
times 
it's 
been 
actua
ted. 
So, 
for 
insta
nce, 
when 
you 
inhal
e you 
know, 
it 
says 
120 
meter
ed 
actua
tion 
dosa
ge. It 
can 
actua
lly 
count 
120, 
so 
peopl
e 
knew 
whet
her or 
not it 
was 
on 
the 
verge 
of 
runni
ng 
out. 
No, 
not all 
that 
much
. The 
only 
times 
it 
affect
s me 
is- 
Spea
ker 1: 
If I 
obvio
usly, I 
believ
e it's 
kind 
of an 
exerc
ise-
induc
ed 
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asth
ma 
that I 
have. 
You 
know, 
if I do 
a lot 
of 
physi
cal 
exerc
ise 
then 
that's 
that, 
you 
know. 
I just, 
am 
just 
proba
bly 
[inau
dible] 
warm 
air. 
Whic
h is 
not 
good 
for 
my 
lungs 
at all. 
Spea
ker 1: 
And 
then I 
get 
the 
oppo
site 
with 
cold 
air as 
well. 
Obvio
usly 
I'm 
not 
[inau
dible]
. So I 
just 
find in 
the 
cold 
weat
her I 
actua
lly 
wear 
a 
mask
, 
other
wise 
you 
know, 
to 
warm 
me 
up, 
other
wise 
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it just- 
Sets 
my 
breat
hing, 
my 
asth
ma 
off. 
By 
the 
time I 
get to 
work, 
I'm 
whee
zing. 
Elisa
vet 
A.: 
Yes, I 
see. 
Spea
ker 1: 
I've 
never 
had 
an 
asth
ma 
attac
k in 
my 
life. 
Elisa
vet 
A.: 
Oh 
wow. 
Spea
ker 1: 
It is 
pretty 
well 
contr
olled, 
but I 
have 
got to 
the 
stage 
wher
e I've 
been 
whee
zing 
and 
puffin
g and 
panti
ng. 

2 : 
P04 
 
  
Qu
alit
y of 
Life 
= 2 
  
MA
Q 
Sco
re = 

Sort of what 
my notes are 
for...It's sort of 
a note for my 
doctor for him 
to say, okay, 
maybe you 
need to get a 
bigger 
dosage of 
medicine.  

    Yeah, I 
guess 
if you 
want to 
say, 
hey, 
I'm 
doing 
this 
and I 
want to 
make 
sure I 
do it 
and not 

And I 
always 
need to 
go long 
periods 
of time 
betwee
n 
doctors 
and I'm 
having 
to 
rememb
er 
what's 

 I suppose 
so. 

So 
my 
healt
h 
condi
tion, it 
would 
defini
tely 
affect 
it in 
terms 
of 
those 
sorts 
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0.7
5 
  
Per
cep
tio
n of 
He
alt
h = 
4 

give up 
half 
way 
throug
h.  
Yeah, 
motivat
ional 
thing. 
Yeah. 

happen
ed.  
 
 
 
And I 
always 
need to 
go long 
periods 
of time 
betwee
n 
doctors 
and I'm 
having 
to 
rememb
er 
what's 
happen
ed.  

of 
activit
ies I 
want 
to do 
like 
water 
sport
s, I 
cann
ot do 
unles
s I am 
takin
g my 
tablet
s. So 
it is a 
requir
emen
t of 
me to 
ensur
e that 
my 
body 
is 
gettin
g the 
blood 
need
s.  
 
Well 
if it's 
been 
like 
sum
mer 
and 
it's 
been 
good 
weat
her 
and 
then 
sudd
enly 
it's 
sudd
enly 
autu
mn 
and I 
need 
to 
take 
my 
tablet
s 
again 
after 
a 
long 
time 
witho
ut 
takin
g the 
medi
catio
n, it 
does 
begin 
to 
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have 
side 
effect
s 
such 
as 
maki
ng 
me 
drow
sy, 
which 
can 
lead 
to 
adver
se 
effect
s. I 
nearl
y 
crush
ed a 
scoot
er 
once.  
 
I don't 
think 
the 
notes 
influe
nces 
how 
often 
I'm 
takin
g 
medi
catio
n, it's 
sort 
of my 
recor
d of 
when 
the 
medi
catio
n has 
not 
alway
s 
perfor
med 
to 
what 
it's 
requir
ed to. 

3 : 
P28 
 
  
Qu
alit
y of 
Life 
= 2 
  
MA
Q 
Sco
re = 
0.7

  I have 
more 
control 
becaus
e of the 
Fitbit 
it's a 
confir
mation
. 
It's 
good in 
a way 
when 
you're 
assumi

little 
extra 
nudge 
of self-
control, 
being 
able to 
see 
your 
resting 
heart 
rate's 
suddenl
y shot 
up and I 
should 

So, what 
I've kind 
of ending 
up using it 
for is that 
I've found 
it quite 
useful at 
predicting 
when I'm 
going to 
get ill. I 
feel like I 
can make 
some 
informed 

So I'll 
use it 
to 
make 
sure 
I've 
done 
enough 
steps 
and 
cover 
quite a 
lot of 
miles 
and I 
quite 

 So, 
what 
I've 
kind of 
ending 
up 
using it 
for is 
that 
I've 
found 
it quite 
useful 
at 
predict
ing 

Pretty 
much, 
yeah. I 
come 
pretty 
close. I 
certainly 
wouldn't 
say I take 
it every 
single day, 
but it's 
pretty rare 
that I miss 
treatment. 

I think 
it 
proba
bly is 
slightl
y. 
And 
then 
mayb
e 
beca
use 
of 
that 
feelin
g of 
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5 
  
Per
cep
tio
n of 
He
alt
h = 
4 

ng you 
know 
more 
about 
the 
medica
tion the 
hospita
l has 
given 
me is 
actuall
y doing 
its job. 

take it 
easy for 
a bit or 
measur
es your 
sleep 
so if 
you 
sleep 
in, 
things 
like 
that. I 
find 
quite 
reassur
ing and 
it 
definitel
y 
makes 
me feel 
more in 
control.  

decisions 
about 
what I 
want to 
do. So I 
try to 
have that 
attitude in 
life that I 
will do the 
same 
thing, try 
and do 
the same 
things, as 
someone 
who 
doesn't 
have CF 
or 
asthma. I 
accept 
that it will 
take me 
longer to 
recover, 
and I'll 
probably 
feel a bit 
crappy 
afterward
s. But the 
mental 
health 
benefits 
of joining 
in tend to 
help me 
with that. 
 
A few 
days 
before I 
was 
getting a 
chest 
infection 
or 
somethin
g like that 
my heart 
rate 
would 
jump up, 
so my 
heart rate 
would get 
a lot 
higher 
than 
normal 
and then 
I'd notice 
that I 
would get 
a cold or a 
chest 
infection 
or 
somethin
g like that.  

like 
that. I 
find it 
quite 
motivat
ional. 

when 
I'm 
going 
to get 
ill. 
 
. A few 
days 
before 
I was 
getting 
a chest 
infecti
on or 
somet
hing 
like 
that 
my 
heart 
rate 
would 
jump 
up, so 
my 
heart 
rate 
would 
get a 
lot 
higher 
than 
normal 
and 
then 
I'd 
notice 
that I 
would 
get a 
cold or 
a chest 
infecti
on or 
somet
hing 
like 
that. 
So I 
tend to 
use it 
to kind 
of 
adjust 
my 
behavi
or. So 
if I'm 
going 
along 
and 
my 
heart 
rates 
up, 
becau
se 
someti
mes 
you 
don't 
feel ill 
straigh
t away, 
but 
somet

contr
ol. 
 
I feel I 
have 
more 
contr
ol 
beca
use 
of the 
Fitbit. 
One 
of the 
main 
thing
s with 
cystic 
fibros
is is 
that 
this 
happ
ened 
to me 
most 
in my 
life, in 
that it 
contr
ols 
you, 
other 
than 
you 
contr
olling 
it. 
You 
get a 
limit 
once, 
that 
sort 
of 
thing, 
wher
eas I 
think 
any 
of 
these 
thing
s you 
can 
do to 
make 
it feel 
like 
you'r
e 
more 
in 
contr
ol, 
maki
ng 
decisi
ons 
for 
yours
elf 
has a 
big 
impa
ct on 
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hing 
must 
be 
happe
ning in 
your 
body. I 
make 
certain 
about 
what I 
do so 
I'll, for 
examp
le, not 
go out 
for a 
walk in 
the 
rain or 
somet
hing 
like 
that if I 
though
t that 
might 
be a 
chanc
e that I 
may 
get a 
chest 
infecti
on. So 
I tend 
to use 
it for 
that 
sort of 
thing. 

your 
ment
al 
healt
h. 
And 
that's 
your 
qualit
y of 
life. 
 
So, 
medi
cal 
adher
ence 
defini
tely, 
as I 
said, 
for 
the 
rando
m 
medi
catio
n- 
 
And 
again
, I 
think 
it's 
alway
s 
been 
qualit
y of 
life. 
It's 
not a 
huge 
thing, 
it's 
part 
of a 
bigge
r 
spect
rum 
of 
thing
s that 
you 
can 
do, 
but 
defini
tely 
that 
little 
extra 
nudg
e of 
self-
contr
ol, 
being 
able 
to 
see 
your 
restin
g 
heart 



277 | P a g e  
 

rate's 
sudd
enly 
shot 
up 
and I 
shoul
d 
take it 
easy 
for a 
bit or 
meas
ures 
your 
sleep 
so if 
you 
sleep 
in, 
thing
s like 
that. I 
find 
quite 
reass
uring 
and it 
defini
tely 
make
s me 
feel 
more 
in 
contr
ol, 
which 
defini
tely 
affect
s my 
qualit
y of 
life a 
bit. I 
gues
s 
more 
indire
ctly 
the 
motiv
ation 
to 
exerc
ise 
proba
bly 
does, 
but 
it's 
not 
some
thing 
that 
you 
feel 
direct
ly. If 
that 
make
s any 
sens
e, I 
could
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n't 
pinpo
int 
how 
my 
qualit
y of 
life 
has 
impro
ved 
beca
use 
I'm 
walki
ng 
more 
and 
stuff 
like 
that, 
but 
I'm 
pretty 
sure 
it 
does 
affect 
your 
healt
h in a 
good 
way. 

4 : 
P10 
 
  
Qu
alit
y of 
Life 
= 2 
  
MA
Q 
Sco
re = 
0.7
5 
  
Per
cep
tio
n of 
He
alt
h = 
5 

It does assist 
me in the 
decision 
making 
process to go 
to the GP. 
 
It makes me 
feel more 
confident that 
I'm not 
wasting the 
doctor's time, 
I suppose. 

 It 
makes 
me feel 
more 
confide
nt that 
I'm not 
wastin
g the 
doctor'
s time, 
I 
suppos
e. 

 Well, it 
only helps 
me to 
improve 
my 
medicatio
n intake in 
the sense 
that it 
alerts me 
to the fact 
... 
Because 
what 
happens 
is when 
my 
asthma 
goes off, 
it goes off 
quite 
quickly, 
and if it 
reaches 
the point 
where it 
needs 
interventi
on, with 
rescue 
steroids 
or 
antibiotic
s, then 
obviously 
it's not 
just a 
question 
of taking 
more of 
my 
regular 
medicatio

So, you 
know, 
being 
able to 
use the 
Fitbit to 
measur
e my 
exercis
e levels 
every 
day is 
kind of 
interest
ing it 
motivat
es me 
to be 
more 
active 

Well, it 
only 
helps 
me to 
improve 
my 
medicati
on 
intake in 
the 
sense 
that it 
alerts 
me to 
the fact  

Well, it 
only 
helps 
me to 
improv
e my 
medic
ation 
intake 
in the 
sense 
that it 
alerts 
me to 
the 
fact ... 
Becau
se 
what 
happe
ns is 
when 
my 
asthm
a goes 
off, it 
goes 
off 
quite 
quickly
, and if 
it 
reache
s the 
point 
where 
it 
needs 
interve
ntion, 
with 
rescue 
steroid

I take my 
medicatio
n regularly 
anyway,  
 
I take the 
dose ... I 
take my 
inhaler 
morning 
and night. I 
have 
monteluka
st, which I 
take every 
night. 
Very, very 
occasional
ly, maybe 
once in six 
months, I 
might miss 
a dose of 
monteluka
st but 
maybe not 
even as 
often as 
that. I 
mean, it's 
... I don't 
really think 
that 
there's 
anything I 
could do. 

Not 
partic
ularly 
by 
the 
medi
catio
n and 
I think 
occas
ionall
y, 
yeah, 
beca
use 
occas
ionall
y 
when 
I get 
ill I 
have 
to 
stop 
doing 
stuff, 
you 
know, 
I just 
have 
to 
have 
a 
week 
off. I 
have 
to just 
sort 
of 
canc
el all 
my 
meeti
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n or being 
more 
regular 
with it. It's 
a 
question 
of actually 
seeing 
the GP 
and 
sorting 
that out. 
 

s or 
antibio
tics, 
then 
obviou
sly it's 
not just 
a 
questi
on of 
taking 
more 
of my 
regular 
medic
ation 
or 
being 
more 
regular 
with it. 
It's a 
questi
on of 
actuall
y 
seeing 
the GP 
and 
sorting 
that 
out. 

ngs 
and 
arran
geme
nts 
and 
hunk
er 
down 
for a 
few 
days. 
 
But in 
terms 
of 
qualit
y of 
life, in 
the 
sens
e that 
it 
does 
make 
me 
stop 
and 
think, 
"Oh, 
actua
lly, 
yes, 
my 
oxyg
en 
satur
ation 
is 
neare
r to 
95 
than 
100 
and 
my 
restin
g 
heart 
rate 
has 
popp
ed up 
by 10 
beats 
a 
minut
e. 
Actua
lly I 
proba
bly do 
need 
to do 
some
thing 
about 
this." 

5 : 
P12 
 
  
Qu
alit
y of 
Life 

I do use the 
data that I 
record for 
when I go in 
and see my 
health care 
professional,  
It's helping my 

It's more 
comprehe
nsive for 
me 
handing 
over to my 
health 
care 

Based 
on 
what I 
see, I 
mean it 
doesn't 
really 
make 

  
I use my 
apps for 
is I'll 
record 
how fast I 
recover. 
Which 

Becaus
e one 
of the 
apps I 
have it 
actuall
y 
basical

Becaus
e one of 
the apps 
I have it 
actually 
basicall
y has an 
inventor

 I wouldn't 
say that I 
don't have 
... I'm quite 
good at 
taking my 
medicatio
n 

I don't 
think 
it's 
affect
ed by 
my 
medi
catio
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= 2 
  
MA
Q 
Sco
re = 
1.0
0 
  
Per
cep
tio
n of 
He
alt
h = 
4 

health care 
professional 
because he 
knows my IT 
level and he 
kind of 
expects this 
information.  
 
So if I end up, 
if I go and see 
my 
consultant, he 
may not be, 
he won't be 
aware of 
possible 
exacerbations 
where the 
doctor's put 
me on 
antibiotics 
and steroids. 
So the fact 
that I keep a 
record of that 
anyway, it 
allows me to 
inform him of 
this is what 
happened 

profession
als so they 
get a 
snapshot 
of how I 
was 
feeling at 
that week. 

me 
take 
more 
medica
tion. It 
would 
maybe 
prompt 
me to 
make 
sure 
that I 
have 
enoug
h 
medica
tion. 

means 
I'm 
obviously 
getting 
healthier 
or I'm 
actually 
able to 
recover 
faster, 
which 
means 
I'm not 
having to 
rely on 
my 
rescue 
medicatio
n too 
much, 
which 
he's 
happy 
about. 

ly has 
an 
invento
ry of 
my 
medica
tion so 
that 
once I 
get to 
any 
one of 
my pills 
or any 
one of 
my 
medica
tion 
gets to 
an 
invento
ry of 
10, I 
know I 
need to 
reorder
. So 
that's 
kind of 
what I 
use my 
apps 
for. It's 
more of 
a case 
as an 
aide 
memoi
r to 
remind 
me to 
order 
my 
medica
tion 
becaus
e I 
work 
full 
time 
and 
someti
mes I 
forget. 
 
I would 
say it's 
probab
ly 
helped 
in 
ensurin
g I 
have 
my 
medica
tion. 
Okay. 
As I 
said 
the app 
remind
s me of 
my 
invento
ry of 

y of my 
medicati
on so 
that 
once I 
get to 
any one 
of my 
pills or 
any one 
of my 
medicati
on gets 
to an 
inventor
y of 10, I 
know I 
need to 
reorder. 
So 
that's 
kind of 
what I 
use my 
apps 
for. It's 
more of 
a case 
as an 
aide 
memoir 
to 
remind 
me to 
order 
my 
medicati
on 
becaus
e I work 
full time 
and 
someti
mes I 
forget. 
 
I would 
say it's 
probabl
y helped 
in 
ensurin
g I have 
my 
medicati
on. 
Okay. 
As I said 
the app 
reminds 
me of 
my 
inventor
y of 
what I 
have. 
So I'm 
not 
finding 
that I'm 
running 
out of 
my 
medicati
on as 
often as 

religiously 
I take it in 
the 
morning, I 
take it at 
night, I 
carry it 
with me all 
the time. 
 
I'm 
supposed 
to take my 
rescue 
medicatio
n 
whenever 
I'm going 
to do any 
exercise. I 
kind of 
push that 
because I 
want to 
see what 
my body 
can do. So 
I 
necessaril
y don't 
take my 
rescue 
medicatio
n when I 
go and do 
exercise, I 
now 
maybe 
need to 
take it 
afterwards
. 
 
I really 
can't see 
how I 
could do 
that 
because I 
think, I 
know 
when I'm 
to take my 
medicatio
n, and I 
take my 
medicatio
n. I mean, 
yes, 
sometime
s I might 
forget to 
take a pill 
that I'm 
supposed 
to take at 
lunchtime 
and I 
forget. But 
again, 
that's just 
purely 
because I 
get 
focused on 
work 

n.  
 
I can 
do 
every
thing 
that I 
want 
to do. 
The 
only 
time I 
can't 
is if I 
have 
a 
really 
bad 
exac
erbati
on 
and 
well, 
that 
just 
mean
s I'm 
bedd
ed. 
So 
there'
s 
nothi
ng I 
can 
do 
there. 
But I 
would 
say 
reaso
nably 
I think 
my 
qualit
y of 
life is 
good. 
I can 
do 
every
thing. 
I can 
take 
my 
dog 
for a 
walk. 
I go 
swim
ming, 
I can 
do 
the 
holid
ays, I 
want. 
 
I 
would 
say 
it's 
proba
bly 
helpe
d in 
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what I 
have. 
So I'm 
not 
finding 
that I'm 
runnin
g out of 
my 
medica
tion as 
often 
as I 
was 
before. 
So that 
has 
helped 
becaus
e it 
makes 
sure 
that 
I've 
got, my 
tablets 
when I 
need 
them. 
As for 
adhere
nce, 
I'm 
pretty 
good at 
taking 
my 
tablets 
becaus
e I take 
most at 
night 
and a 
couple 
in the 
mornin
g and 
it's only 
a 
couple, 
one I 
need to 
take in 
the 
middle 
of the 
day. So 
I would 
say, 
yeah, I 
mean 
using 
my app 
certainl
y stops 
me 
from 
missin
g, 
stops 
me 
from 
runnin
g out of 
my 

I was 
before. 
So that 
has 
helped 
becaus
e it 
makes 
sure 
that I've 
got, my 
tablets 
when I 
need 
them. 
As for 
adheren
ce, I'm 
pretty 
good at 
taking 
my 
tablets 
becaus
e I take 
most at 
night 
and a 
couple 
in the 
morning 
and it's 
only a 
couple, 
one I 
need to 
take in 
the 
middle 
of the 
day. So 
I would 
say, 
yeah, I 
mean 
using 
my app 
certainly 
stops 
me from 
missing, 
stops 
me from 
running 
out of 
my 
medicati
on. 
 

ensur
ing I 
have 
my 
medi
catio
n. 
Okay. 
As I 
said 
the 
app 
remin
ds 
me of 
my 
inven
tory 
of 
what I 
have. 
So 
I'm 
not 
findin
g that 
I'm 
runni
ng 
out of 
my 
medi
catio
n as 
often 
as I 
was 
befor
e. So 
that 
has 
helpe
d 
beca
use it 
make
s 
sure 
that 
I've 
got, 
my 
tablet
s 
when 
I 
need 
them. 
As for 
adher
ence, 
I'm 
pretty 
good 
at 
takin
g my 
tablet
s 
beca
use I 
take 
most 
at 
night 
and a 
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medica
tion. 

coupl
e in 
the 
morni
ng 
and 
it's 
only a 
coupl
e, 
one I 
need 
to 
take 
in the 
middl
e of 
the 
day. 
So I 
would 
say, 
yeah, 
I 
mean 
using 
my 
app 
certai
nly 
stops 
me 
from 
missi
ng, 
stops 
me 
from 
runni
ng 
out of 
my 
medi
catio
n. 

6 : 
P30 
 
  
Qu
alit
y of 
Life 
= 2 
  
MA
Q 
Sco
re = 
1.0
0 
  
Per
cep
tio
n of 
He
alt
h = 
5 

What 
happens is, I 
know it 
sounds 
stupid, I have 
a hell of a long 
distance to 
my local 
hospital. 
What they can 
do is, they 
monitor my, 
all those 
things on that 
[inaudible], 
send it to my 
consultant 
and then he, 
from that, can 
look at things 
and see if I 
need to be 
seen in 
hospital. For 
my lung 
function, if my 
lung function 
has dropped, 
then 
obviously I 
need to be 

   I think 
that it is 
good 
because I 
know that 
I learnt to 
be around 
about 70 
or just 
under. If 
my 
resting 
heart rate 
starts to 
go up, I 
know that 
I might 
not be 
well, 
starting to 
get an 
infection, 
feeling 
tired or 
my fitness 
levels 
have 
dropped. 
So I need 
to do 
somethin

   Yeah, I do. 
Speaker 1: 
Do you 
think you 
could do 
even 
better? 
Speaker 2: 
Maybe 
with my 
blood 
sugars 
because I 
am not, I 
have no 
ritual with 
that. With 
everything 
else I am. 
Speaker 1: 
Okay, do 
you think 
that there 
would be 
any way of 
using an 
app or a 
mobile 
device or 
Fit Bit that 
can help 

I can't 
work 
now 
beca
use I 
have 
found 
that 
when 
I 
would 
work 
my 
condi
tion 
was 
gettin
g 
wors
e 
beca
use I 
was 
not 
able 
to 
rest 
or 
able 
to eat 
prope
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seen. If 
everything is 
looking quite 
stable, I don't 
have to go. 
Which saves 
me time and 
the 
appointment 
times if that 
makes sense. 
I know I do 
sound a bit 
crazy but it 
does work. 

g to sort 
that out. 
 

with your 
blood 
sugars? 
Speaker 2: 
Yeah, they 
had a part 
of the app 
where you 
could 
monitor 
them. I 
have 
something 
called the 
Libra 
meter 
where I 
have to 
plug a little 
chip that 
goes into 
my arm 
and I can 
scan over 
that and it 
records 
my blood 
sugars. 
Well, if the 
blood 
sugars 
were 
uploaded 
to that, it 
would help 
me 
because it 
would all 
be in one 
place. 

rly. It 
was 
just 
findin
g that 
balan
ce so 
I 
stopp
ed 
work. 
As 
soon 
as 
I've 
stopp
ed 
work 
I've 
been 
a lot 
better
. I 
think I 
am 
lucky 
that, 
finan
cially, 
my 
husb
and 
can 
supp
ort 
me. I 
do 
miss 
worki
ng.  
 
It is 
hard, 
it's 
that 
balan
ce. I 
am 
very 
much 
a 
peopl
e 
perso
n so 
you 
stop 
work, 
but 
then 
you 
are 
sort 
of 
segre
gated 
and 
havin
g that 
one 
on 
one 
life 
with 
other 
peopl
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e, 
you 
need 
that 
some
times 
don't 
you 
to 
outpu
t. I do 
a lot 
of 
hobbi
es 
and 
crafts 
now 
so 
that 
gets 
me 
out of 
the 
hous
e. It is 
a 
choic
e 
rather 
than: 
you 
have 
to go. 
 
Yes it 
does 
beca
use I 
exerc
ise 
more 
so I 
go to 
the 
gym 
and I 
social
ize. I 
would 
say it 
does 
a little 
bit, 
yes. 

7 : 
P26 
 
  
Qu
alit
y of 
Life 
= 3 
  
MA
Q 
Sco
re = 
0.7
5 
  
Per
cep
tio

       I can 
see [in 
PHR] 
that it's 
doing 
badly I 
need 
to 
increa
se my 
medic
ation. 
And if 
I've 
increa
sed my 
medic
ation 
and it's 
improv
ing, 

Yeah, so 
the stuff I 
have from 
the nurses 
is really 
helpful. I 
do tend to, 
yeah ... I 
try to 
follow it 

Yes. 
Defini
tely.  
 
So it 
does
n't 
chan
ge 
my 
medi
catio
n 
adher
ence, 
but it 
does 
help 
with 
maki
ng 
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n of 
He
alt
h = 
3 

and 
stayin
g 
improv
ed, 
then I 
can 
reduce 
it back 
down 

sure, 
like I 
said 
befor
e, 
maki
ng 
sure 
that I 
don't 
overd
ose 
[cros
stalk] 
my 
medi
catio
n.  
 
And 
also, 
so 
the 
regul
ar 
medi
catio
n that 
I take 
every 
day, 
beca
use 
I'm 
strug
gling 
to 
find 
one 
that 
works 
for 
me, 
it's 
really 
helpf
ul in 
trying 
to 
asses
s 
whet
her a 
new 
medi
catio
n is 
worki
ng 
and 
whet
her I 
might 
need 
a 
highe
r 
dose 
or a 
differ
ent 
medi
catio
n, or 
some
thing 
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like 
that. 
So it's 
been 
really 
helpf
ul in 
that, 
beca
use 
it's 
very 
hard 
for 
me to 
kind 
of 
back 
and 
say 
"is it 
better 
or 
wors
e 
than 
it was 
3 
mont
hs 
ago?"
. So 
 
Again
, less 
on 
the 
adher
ence. 
I'm 
one 
of 
those 
patie
nts 
who's 
quite 
anal, 
if you 
like, 
about 
maki
ng 
sure I 
take 
my 
medi
catio
n. But 
it 
does 
infor
m 
what 
dose
s I 
take, 
and 
kind 
of 
titrati
ng 
my 
dose 
over 
time.  
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8 : 
P33 
 
  
Qu
alit
y of 
Life 
= 3 
  
MA
Q 
Sco
re = 
0.7
5 
  
Per
cep
tio
n of 
He
alt
h = 
4 

I wake up too 
many times 
during my 
sleep. My 
doctor said 
that this might 
be because of 
my asthma 
and when I 
saw what the 
FitBit was 
saying then I 
realised that it 
could be true. 
My doctor 
changed my 
medication 
and now I 
sleep better 

      if for 
some 
reason 
I 
cannot 
stop 
what I 
am 
doing, 
then I 
always 
make 
sure to 
get an 
extra 
dose 
of my 
inhaler
. Also it 
keeps 
me 
alert 
on 
steps 
and 
such. 

I get very 
little 
guidelines 
from my 
healthcare 
practitione
r. I see 
them once 
every blue 
moon. So I 
do what 
they tell 
me to do 
but not 
always. 

No. 
Its 
really 
impor
tant 
for 
me 
that 
asth
ma 
does 
not 
chan
ge 
my 
qualit
y of 
life or 
what I 
do 
with 
my 
life. 
 
I think 
it 
make
s a 
differ
ence. 
This 
thing 
with 
sleep 
was 
exha
ustin
g now 
I feel 
better
. 
Asth
ma 
affect
s my 
qualit
y of 
life 
beca
use I 
had 
to 
stop 
smoki
ng 
and 
this 
was 
some
thing 
I liked 
doing
. All 
these 
years
, now 
I had 
to 
stop 
its not 
fair 
you 
know
? I 
wann
a do 
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what
ever I 
wann
a do.   

9 : 
P40 
 
  
Qu
alit
y of 
Life 
= 3 
  
MA
Q 
Sco
re = 
1.0
0 
  
Per
cep
tio
n of 
He
alt
h = 
3 

I cant get into 
my lung 
specialist 
when I need 
so I am 
having the 
app to record 
every 
insident, 
every day. 
Now my lung 
specialist 
does not like 
the app but he 
goes with it 
because it 
makes me 
feels a bit 
safer.  

 Now 
my 
lung 
special
ist 
does 
not like 
the app 
but he 
goes 
with it 
becaus
e it 
makes 
me 
feels a 
bit 
safer.  
 
As I 
said 
before, 
I use it 
to log 
my 
asthm
a 
attacks 
and it 
helps 
when 
seeing 
the 
lung 
special
ist. 
Also I 
am 
less 
scared
, my 
daught
er 
knows 
if I am 
ok and 
if not 
she 
can 
send 
assista
nce. 

 my 
daught
er told 
me to 
get it 
and it 
might 
help me 
relax a 
bit or 
stop 
worryin
g as 
she 
says 

Well it 
sends 
alerts to 
your 
doctor 
and 
family 
members 
when 
your 
asthma 
symptom
s worsen. 
and I 
guess 
knowing 
that your 
family 
knows 
how you 
is one 
way to 
relax and 
try to 
control 
your 
breathing
.  
I some 
times do 
take more 
oxygen or 
nebulize 
too often 
because I 
am home 
alone and 
scared. 
Propeller 
helped 
me to at 
least try 
stick on 
my 
regular 
nebulizer 
and 
inhaler 
usage.. 
 

  Well it 
sends 
alerts 
to your 
doctor 
and 
family 
memb
ers 
when 
your 
asthm
a 
sympt
oms 
worse
n. and 
I guess 
knowin
g that 
your 
family 
knows 
how 
you is 
one 
way to 
relax 
and try 
to 
control 
your 
breathi
ng.  
I some 
times 
do 
take 
more 
oxyge
n or 
nebuli
ze too 
often 
becau
se I am 
home 
alone 
and 
scared
. 
Propell
er 
helped 
me to 
at least 
try 
stick 
on my 
regular 
nebuli
zer 
and 
inhaler 
usage.
. 

Yes I 
believe so.  

I 
carry 
with 
me 
the 
oxyg
en 
conc
entrat
ors, 
inhal
ers, 
nebul
izer 
and 
the 
medi
cines 
need
ed for 
supp
ort. 
You 
tell 
me…. 
 
As I 
said 
befor
e, I 
use it 
to log 
my 
asth
ma 
attac
ks 
and it 
helps 
when 
seein
g the 
lung 
speci
alist. 
Also I 
am 
less 
scare
d, my 
daug
hter 
know
s if I 
am 
ok 
and if 
not 
she 
can 
send 
assist
ance. 

10 : 
P32 
 
  
Qu
alit

  Oh 
okay. 
The 
most 
useful 
feature 

 Oh okay. 
The most 
useful 
feature is 
that the 
graph 

  Oh 
okay. 
The 
most 
useful 
feature 

Yes, I think 
so, yep. 

Yes, 
by 
both 
actua
lly. 
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y of 
Life 
= 4 
  
MA
Q 
Sco
re = 
1.0
0 
  
Per
cep
tio
n of 
He
alt
h = 
2 

is that 
the 
graph 
plots 
my 
best 
and 
worst 
health 
for this 
month 
any 
day, so 
I can 
see the 
best 
that 
I've 
done 
and the 
worst 
that 
I've 
done. 
So it's 
quite 
useful 
and it 
gives 
me a 
visual 
repres
entatio
n, so I 
can 
see 
early 
on if 
I'm 
getting 
worse 
and 
then try 
to do 
somet
hing 
about 
it. 

plots my 
best and 
worst 
health for 
this 
month 
any day, 
so I can 
see the 
best that 
I've done 
and the 
worst that 
I've done. 
So it's 
quite 
useful 
and it 
gives me 
a visual 
represent
ation, so I 
can see 
early on if 
I'm 
getting 
worse 
and then 
try to do 
somethin
g about it. 
 
I've been 
using too 
much 
reliever 
inhaler I 
can 
notice 
that and 
then start 
some 
steroids 
which will 
reduce 
my 
amount of 
reliever 
inhaler, 
so I can 
kind of 
balance 
medicatio
n by 
seeing 
how 
much I've 
taken by 
looking at 
the app. 

is that 
the 
graph 
plots 
my 
best 
and 
worst 
health 
for this 
month 
any 
day, so 
I can 
see 
the 
best 
that 
I've 
done 
and 
the 
worst 
that 
I've 
done. 
So it's 
quite 
useful 
and it 
gives 
me a 
visual 
repres
entatio
n, so I 
can 
see 
early 
on if 
I'm 
getting 
worse 
and 
then 
try to 
do 
somet
hing 
about 
it. 
Speak
er 2: 
Okay. 
What 
makes 
it 
useful 
in the 
sense, 
is that 
a 
confid
ence 
boost? 
Is that 
to act 
preem
ptively
? 
Sarah: 
Yeah, 
yes, I 
think 
it's the 
acting 

Well, 
I 
have 
symp
toms 
of my 
condi
tion 
all the 
time. 
And, 
yeah, 
and 
it's 
not 
fully 
mana
ged 
by 
medi
catio
n. 
And 
the 
medi
catio
n 
itself, 
that 
has 
side 
effect
s as 
well, 
so 
thing
s like 
affect
ing 
blood 
sugar
, and 
fatigu
e and 
thing
s like 
that. 
 
I think 
it 
affect
s, it 
impro
ves 
my 
qualit
y of 
life, 
beca
use I 
can 
visual
ize 
how 
my 
condi
tion's 
doing 
and 
then 
act 
earlie
r than 
I 
would 
other
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preem
ptively, 
I can 
see 
straigh
t away 
and 
then 
do 
somet
hing 
about 
it 
before 
it gets 
too 
bad. 

wise 
act, 
to try 
and 
help 
mysel
f. So I 
defini
tely- 
when 
I'm 
strug
gling, 
I 
defini
tely 
act 
earlie
r 
when 
I can 
see it 
on a 
graph
. 
Yeah. 

11 : 
P35 
 
  
Qu
alit
y of 
Life 
= 4 
  
MA
Q 
Sco
re = 
1.0
0 
  
Per
cep
tio
n of 
He
alt
h = 
2 

Every night I 
use oxygen 
and as we 
said I can log 
my symptoms 
in the app. 
This makes 
me feel that 
my consultant 
is listening to 
me when I go 
for an 
appointment. 
I have proof 
you see. I use 
nebulizers so 
its good to 
remember 
what you took 
that day and 
keep track so 
you don’t 
forget to 
reorder.  

    
 

Every 
night I 
use 
oxygen 
and as 
we said 
I can 
log my 
sympto
ms in 
the 
app. 
This 
makes 
me feel 
that my 
consult
ant is 
listenin
g to me 
when I 
go for 
an 
appoint
ment. I 
have 
proof 
you 
see. I 
use 
nebuliz
ers so 
its 
good to 
remem
ber 
what 
you 
took 
that 
day 
and 
keep 
track 
so you 
don’t 
forget 
to 
reorder
.  

Every 
night I 
use 
oxygen 
and as 
we said 
I can log 
my 
sympto
ms in 
the app. 
This 
makes 
me feel 
that my 
consulta
nt is 
listening 
to me 
when I 
go for 
an 
appoint
ment. I 
have 
proof 
you see. 
I use 
nebulize
rs so its 
good to 
rememb
er what 
you took 
that day 
and 
keep 
track so 
you 
don’t 
forget to 
reorder.  
 

 Yes I 
believe so.  

I 
carry 
with 
me 
stuff 
wher
ever I 
go. I 
hate 
to 
have 
to 
carry 
nebul
izers. 
That'
s 
when 
i 
heard 
about 
those 
porta
ble 
nebul
izers , 
my 
life 
has 
been 
so 
much 
easie
r then 
and it 
really 
make
s a 
huge 
impa
ct on 
my 
breat
hing 
and 
my 
lungs
.  
I cant 
breat
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h 
easily 
and it 
make
s me 
feel 
older 
than I 
am. I 
wish 
there 
was 
an 
app 
for 
that.. 
 
It 
helps 
beca
use I 
feel 
at 
ease 
that I 
have 
the 
proof 
that I 
need 
the 
meas
urem
ents 
the 
flare 
ups 
all of 
it so 
my 
cons
ultant 
can 
see 
and 
and 
asses
s 
appro
priate
ly. 

12 : 
P34 
 
  
Qu
alit
y of 
Life 
= 4 
  
MA
Q 
Sco
re = 
1.0
0 
  
Per
cep
tio
n of 
He
alt

So a few 
weeks ago, 
I've taken a 
few pics of the 
readings as 
evidence 
using both 
oximeters, but 
every time I 
decide to 
make a call to 
ask for 
assistance 
they return to 
normal within 
a couple of 
minutes! I 
dont want to 
waste anyone 
time by calling 
someone out 
for everything 
to be normal 
at the time 
they arrive.... I 

 So a 
few 
weeks 
ago, 
I've 
taken a 
few 
pics of 
the 
readin
gs as 
eviden
ce 
using 
both 
oximet
ers, but 
every 
time I 
decide 
to 
make a 
call to 
ask for 
assista

 So a few 
weeks 
ago, I've 
taken a 
few pics 
of the 
readings 
as 
evidence 
using 
both 
oximeters
, but 
every 
time I 
decide to 
make a 
call to ask 
for 
assistanc
e they 
return to 
normal 
within a 
couple of 

Well I 
some 
times 
forget 
to get 
my 
medica
tion 
becaus
e I feel 
fine 
initially.
. but 
then 
this 
asthma
check 
provide
s 
notifica
tions 
about 
medici
ne and 
alerts 

Well I 
some 
times 
forget to 
get my 
medicati
on 
becaus
e I feel 
fine 
initially.. 
but then 
this 
asthma
check 
provide
s 
notificati
ons 
about 
medicin
e and 
alerts 
me 
when I 

 Well I 
some 
times 
forget to 
get my 
medicatio
n because 
I feel fine 
initially..  
 
Yes I 
believe so. 
Most of the 
time I do. I 
want to its 
just hard 
with life 
and all 

We 
all 
know 
how 
much 
is 
frustr
ating 
asth
ma 
and 
how 
much 
it 
make
s our 
lives 
very 
difficu
lt, 
espe
cially 
if it is 
sever
e. 
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h = 
4 

think I'm just 
looking for a 
bit of 
reassurance 
that I'd be 
doing right to 
call for help? 
At least they 
wont assume 
I am just 
faking it…  

nce 
they 
return 
to 
normal 
within 
a 
couple 
of 
minute
s! I 
dont 
want to 
waste 
anyon
e time 
by 
calling 
someo
ne out 
for 
everyt
hing to 
be 
normal 
at the 
time 
they 
arrive..
.. I 
think 
I'm just 
looking 
for a bit 
of 
reassu
rance 
that I'd 
be 
doing 
right to 
call for 
help? 
At least 
they 
wont 
assum
e I am 
just 
faking 
it…  

minutes! I 
dont want 
to waste 
anyone 
time by 
calling 
someone 
out for 
everythin
g to be 
normal at 
the time 
they 
arrive.... I 
think I'm 
just 
looking 
for a bit of 
reassura
nce that 
I'd be 
doing 
right to 
call for 
help? At 
least they 
wont 
assume I 
am just 
faking it…  
 

me 
when I 
am 
runnin
g low 
on my  
asthma 
medica
tions.  

am 
running 
low on 
my  
asthma 
medicati
ons.  
 

The 
asth
mach
eck 
keep
s me 
in 
track. 
 
Also 
count
s how 
many 
times 
I took 
the 
medi
catio
n. 
Now 
this is 
not 
alway
s 
good, 
beca
use 
my 
cons
ultant 
might 
see 
that I 
don’t 
use 
my 
inhal
er as 
much 
and 
not 
being 
happ
y with 
me 
which 
might 
caus
e 
probl
ems 
with 
the 
appoi
ntme
nts.  
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12.3 Appendix C– Literature review protocol 
Methods 

This protocol complies with the requirement of the Preferred Reporting Items for Systematic 

Reviews and Meta-analyses Protocol (PRISMA-P 2015) including the PICOS elements (participants, 

interventions, comparators, outcomes and study design) highlighted in Table 3-1 (Moher et al., 

2015). 

Search and Selection Strategy 

High heterogeneity of the data is expected, in terms of target diseases, interventions, outcome 

measures, and study types. Therefore, a meta-analysis is avoided in favor of a qualitative analysis. A 

narrative synthesis (Popay et al., 2006) of the peer-reviewed medical and nursing literature as 

indexed in PubMed/MEDLINE, PubMed Central, Association for Computing Machinery digital library, 

Emerald Insight, Science Direct, BioMed Central, and Cumulative Index to Nursing and Allied Health 

Literature will be undertaken. The Cochrane Database of Systematic Reviews and the Cochrane 

Central Register of Controlled Trials will also be searched and any abstract-only reports without any 

citations will be excluded. Additional papers derived manually from the reference lists of the 

selected articles or studies, as well as from Research Gate and Google Scholar during the screening 

process, will also be included. Conference proceedings will also be searched using the Web of 

Science and IEEE Xplore databases. Discovery services from ProQuest will be used to include theses 

and dissertations on the search. All published studies, as described above, reported during the past 

fifteen years will be considered. Two reviewers (EA, PS) will screen the included studies. 

Papers in English will be considered for this review. The studies selection will be managed using 

Mendeley Desktop v 1.17.9 and Mendeley Web.  

The search strategy was developed iteratively, based on trial searches, using the PICOS framework 

(Moher et al., 2015), together with a university librarian, and takes into consideration the methods 

section of previous systematic literature reviews in the field. The search strategy used is: 

(phr OR “personal health record” OR “patient portal”) AND adult* AND (“chronic disease” OR 

“chronic illness” OR “chronic condition” OR “long term disease” OR “long term illness” OR 

“long term condition”) AND (“medication compliance” OR “medication adherence” OR 

“medication concordance” OR “medication persistence”)  

The search includes the following MeSH (MeSH Browser, n.d.) terms: personal health records, 

medication adherence, and chronic disease.  

The strategy does not include the terms “p.h.r.” nor “P.H.R.,” since these terms obscured the 

preliminary results by adding an unnecessary load of marketing and human resources related 

results, which are clearly out of the scope of this research. The search terms of the strategy were 

combined with Boolean Operators (ie, “AND” and “OR”). During preliminary searches, the word PHR 

was replaced by the words “medication record” or “medication profile” based on pharmacist advice; 

this search yielded very similar results in PubMed Central and, in fact, excluded 2 studies. A search 

that initially seemed promising was including the word “medication” and the word “adherence” by 

themselves (ie, “medication” AND “adherence”). A similar preliminary search excluded the word 

medication altogether. These two searches yielded tens of thousands of hits, which initially seemed 

promising, but, upon inspection, it was apparent that either the papers were investigating PHRs as 
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recreational software, commonly for depression and weight loss, or the papers were investigating 

PHRs in conjunction with adherence to general therapeutically regimens such as weight loss and gym 

attendance.  

Participants 

As illustrated in Table 2, the inclusion and exclusion criteria for the participants are the following. 

Studies that include adult patients with any long-term disease and use any type of self-administering 

medication will be assessed for inclusion. For this review, adult is defined as 18 years of age. 

Studies that include adult patients with cancer, who are terminally ill, pregnant, or have any other 

problems which make patients unable to communicate freely and self-manage their medication will 

be excluded. Studies that include only inpatients or care home residents will be excluded. 

Intervention 

Interventions researching influences which affect patient medication adherence will be included in 

this review as described in Table 2. Included studies will include interventions of any type, intensity, 

and frequency, which aim to investigate the effect of PHRs on medication adherence, compliance, 

persistence, and concordance.  

The interventions may initially be grouped as: 

 Interventions that explore the effect of PHR on medication adherence (De Geest & Sabaté, 

2003; Vrijens et al., 2012, 2016), compliance (Segal, 2007; Vrijens et al., 2012), persistence 

(Vrijens et al., 2016) and concordance (Segal, 2007); 

 Interventions that explore how and how much patients use PHRs and the effect this use might 

have in medication adherence, compliance, persistence and perceptions; 

 Interventions that explore the notion of polypharmacy in adult patients with multiple 

conditions and how PHRs and technology in general may be of assistance. 

Outcome 

The primary outcome of the studies included in the review is medication adherence. However, 

medication adherence, compliance, persistence, and/or concordance are complicated terms to 

measure and often depend on the authors’ point of view, background, and the authors’ definitions 

of the above terms (Zeković et al., 2016). Furthermore, there is often a confusion surrounding the 

differences between the terms, for example, the difference between medication adherence and 

persistence (Kardas et al., 2013). Due to this complexity, an inclusive approach will be used to 

determine the outcomes of the included studies. 

Data Extraction 

The data extraction forms were created based on the National Institute for Health and Care 

Excellence data extraction forms (The British Psychological Society, 2006) and the data extraction 

chapter from the Cochrane Collaboration (Noyes et al., 2015). In cases of missing data on the PICOS 

elements, an email will be sent to the authors of the study. If there is no response within two weeks, 

a second email will be sent, and if there is still no response from the authors, the study will be 

excluded. The data extraction forms (see last section of the protocol) were designed to collect all the 

data needed to address the review questions and to follow the data synthesis strategy. The forms 

were piloted on a random selection of 10 of the included studies to assess any potential issues. 

The following information will be extracted from each study:  
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 Basic study characteristics (eg, title, authors, journal, abstract, keywords, publication, aim) 

 Study design and study period 

 Population characteristics (eg, age, number of participants, chronic illness etc) 

 Intervention characteristics (eg, length of use, design features, technological characteristics, 

vendor of PHR, type of PHR) 

 Outcome measures (eg, self-reported, clinical outcomes, medication adherence ideal) 

 Outcomes (eg, primary and secondary outcomes involving medication adherence, quality of 

life, and polypharmacy) 

Besides the above data, additional information will be documented for the quality assessment and 

risk of bias analysis, as described below. 

Quality Assessment and Risk of Bias 

Each eligible study will be assessed for validity and quality of evidence, using the Critical Appraisal 

Tools written by The Joanna Briggs Institute (Joanna Briggs Institute, 2005). If there are studies that 

are eligible for inclusion, but have missing data, the authors of these studies will be contacted to see 

if these data can be obtained and used in this review. 

Each eligible study will also be assessed for risk of bias using the Cochrane handbook 2011 

(Schünemann, Oxman, Vist, Higgins, Deeks, Glasziou, 2011). The Grading of Recommendations 

Assessment, Development, and Evaluation (GRADE) tool (Guyatt et al., 2008) will be used to assess 

the quality of the aggregate evidence for each outcome, based upon five factors: risk of bias, 

inconsistency, indirectness, imprecision, and publication bias. The quality of evidence will be rated as 

high, moderate, low, or very low for every outcome. 

The main reviewer (EA) will evaluate all the included studies, the second reviewer (PS) will evaluate 

25% of the included studies and interrater reliability will be calculated (Schlosser, 2007). Any 

disagreement will be solved by consulting a third reviewer. Only studies of high and moderate 

quality, as defined by GRADE (Balshem et al., 2011), will be included in the review.  

Data Synthesis and Analysis 

Based on the aim of this review, the wide range coverage of research designs, multiple interventions 

and outcomes, as well as the expectation of high heterogeneity, all the data that will be extracted 

from the studies will be analyzed narratively using an interpretative framework (Popay et al., 2006; 

Ryan, 2013). To ensure that the narrative analysis will be of good quality, the “Guidance on the 

Conduct of Narrative Synthesis in Systematic Reviews” (Popay et al., 2006) will be followed, which is 

in line with the Cochrane data synthesis and analysis guidelines (Ryan, 2013). 

The narrative analysis will attempt an investigation into the similarities and the differences between 

the outcomes of different studies and an exploration of themes (patterns) in the data. The guidelines 

(Popay et al., 2006; Ryan, 2013), include the following four stages of a narrative synthesis in reviews:  

 Development of a theory of how the intervention works, why, and for whom. The initial theory 

and the familiarization with the data will be achieved based on the development of a textual 

description of the studies, which will be produced systematically including, where possible, 

the same information for all studies and in the same order (Popay et al., 2006). 

 Development of a preliminary synthesis of the findings of the included studies. The 

preliminary synthesis will be developed using a tabular analysis of the studies in multiple 

tables, using Microsoft Excel, followed by a thematic analysis, which will systematically 

identify the recurrent themes across the included studies (Popay et al., 2006). 
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 Exploration of the relationships in the data between and within studies. A conceptual model 

will be developed to explore relationships in the data, which will group similar findings and 

identify relationships between these groups, providing visualization of the possible 

relationships across studies (Popay et al., 2006). 

 Assessment of the robustness of the synthesis. A Best Evidence Synthesis (BES) approach will 

be followed BES is typically applied during the selection process and is primarily concerned 

with the methodological quality of the included studies. BES guidelines require that all the 

included studies will meet the minimum standards for relevance and quality of evidence, and 

that all the extracted data will be systematically extracted based on the data extraction forms. 

Therefore, the decision regarding the “strength of evidence” will be made early in the review 

process (Popay et al., 2006). 

The analysis will be conducted in an iterative and abductive way and the results will be thoroughly 

discussed with the other two authors (PS and HH). 

Potential Amendments 

There is no intention to amend the protocol; thus, the possibility of outcome reporting bias will be 

reduced. However, if any amendments are needed during the review process, they will be clearly 

and comprehensively reported. 

 

Data extraction forms 

Publication Characteristics 

Study 

Index 

Authors Title Publication Abstract Keywords Aim 

1       

2       

 

Location and Time data 

Study 

Index 

Duration of 

study 

Year of 

study 

Location of 

Study 

1    

2    

 

 

Polypharmacy 

Study Index Number of medications Multimorbidities Number of Multimorbidities 

1    

2    
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12.4 Appendix D - Initial CMO configurations  
12.4.1 Initial mechanism descriptions for people with diabetes cohort 
 

 

Figure 12-1 Mechanism 1: Improve self-efficacy initial mechanism description  
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Figure 12-2 Mechanism 2: Increase feelings of esteem initial mechanism description 

 

 

Figure 12-3 Mechanism 3: Patient empowerment initial mechanism description 

 

 

12.4.2 Initial mechanism descriptions for people with asthma cohort 
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Figure 12-4 Mechanism 1: Social desirability initial mechanism description 

 

 

Figure 12-5 Mechanism 2: Improve self-efficacy initial mechanism description 

 

 

12.5 Appendix E – Data dictionary 
Table 12-1 Data dictionary 

Value Code Note 

18-24 1 
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25-34 2 

These and all the following codes correspond in 
categorical variables. 

35-44 3 

45-54 4 

55-65 5 

over 65 6 

m 0 There are 2 potential codes here, because the cohort's 3 
original data are locked at the University of Portsmouth 
computer, and I only had access to Nvivo version of the 
data which had f for female and m for male, during the 

Covid-19 lockdown. 

male 0 

f  1 

female 1 

None at all 0 

We divided the 5 groups into 2, people who have 
graduated from higher education (code = 1) and people 

who have not graduated from higher education (code = 0) 
College 0 

secondary school 0 

Master’s degree and higher 1 

University degree/diploma 1 

Single 0 

We divided the 6 groups into 2, people who live as 
married (code = 1) and people who live as single (code = 

0). 

Widowed 0 

Divorced 0 

Separated 0 

Married 1 

Living as married 1 

employee 0 

We divided the 6 groups into 2, people who work as a 
primary source of income (code = 0) and people who 

might work, but they define themselves as being student 
or other more important (code = 1) 

worker 0 

self-employed and 
contractor 0 

director 0 

Student 1 

Other 1 

T1 Diabetes 1 

These codes corespond to the cohorts.  Cohort 1 is people 
with diabetes, cohort 2 people with asthma and cohort 3 

people with heart disease. 

T2 Diabetes 1 

Asthma 2 

SVT 3 

Congenital arrhythmia 3 

hypertension 3 

heart failure 3 

aortic stenosis 3 

Multimorbidity non- 
existence 0 

We coded only the existence of a multimorbidity, since 
the data were too varied to draw any conclusions 

otherwise.  Multimorbidity existence 1 

Low 0 The code capitalisation is due to the same issue with 
Covid-19 as with the genders. These codes are used both 

for IT and health literacy. 
Medium 1 

High 2 

less than 6 months 0 The code variation (Cohort 1 is already coded) is due to 
the same issue with Covid-19 as with the genders. These 6 months to 2 years 1 
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more than 2 years 2 
codes are used both for duration of living with the LTC and 

having PHR 

PHR was not suggested by 
someone 0 

We only coded whether the use of PHR was suggest by 
someone or not. It is not the purpose of this study to 

investigate who suggests.  
PHR was suggested by 
someone 1 

 

 

 

 

 

 

 

 

 

 

12.6 Appendix F – Statistical analysis 
 

Correlations 
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Sig. 
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tailed
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MAQ 
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Sig. 
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tailed

) 

.234 .036 .003 .062 .340 .16
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.00
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.000 .058 .000 . 

N 42 42 42 42 42 42 42 42 42 42 42 42 

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

 

12.7 Appendix G – Recruitment details 
Universities 

Apart from the University of Portsmouth, the author have contacted Solent University, University of 

Chichester, Buckinghamshire New University (High Wycombe campus), University of Brighton, 

Imperial College and the University of Surrey and placed a few posters to their common areas and 

email some of their departments. 

University of Portsmouth 

The author presented the call for participants during two lectures in school of Computing and one 

lecture in school of Pharmacy at University of Portsmouth.  

The author emailed all the School of Computing students currently on placement and asked them to 

participate and to distribute the call for participants in their workplaces.   

Student survey request approval 

An application was made to contact all the University of Portsmouth students and it was accepted. 

After this acceptance, the study was published in the University of Portsmouth research portal and 

students were emailed the study details. 

Charities 

The author contacted various charities, filled their participation recruitment forms and send them 

emails about helping with recruitment.  

The charities that agreed to publish the call for participants are: Cystic fibrosis UK, Rheumatoid 

arthritis UK, Diabetes UK, Asthma UK, The Ironheart Foundation, Patient Information Forum (PIF), 



305 | P a g e  
 

British Association for Cardiovascular prevention and rehabilitation (BACPR) and Juvenile Diabetes 

Research Foundation (iNPUT: JDRF).  

The author have also contacted the following charities, who were unwilling to distribute the call for 

participants, since they said that their data protection regulations are forbidding them to contact 

participants for research: Multiple sclerosis UK, Diabetes.co.uk the global diabetes community, The 

British Heart Foundation.  

The author contacted via email 36 British Heart Foundation brunches, after the suggestion of the 

British Heart Foundation, only one of which agreed to publish the call for participants. 

Charity shops and community halls   

The following are locations (non-NHS) that the author physically went and placed posters to 

promote this research. 

 Rainbow Charity Shop 

 John Pounds centre 

 Haslemere charity shop 

 Liphook mobility 

 Bedhampton community centre  

 Leigh park hub cafe 

 Leigh park library  

 Leigh park community centre  

 Forest community centre  

 DEBRA Portsmouth 

 Southsea Library 

Social media and digital advertisement  

 The author advertised the call for participants with the Diabetes Federation (International 

Diabetes Federation, 2018) 

 The author advertised in Twitter, Instagram, LinkedIn, Reddit, Google Plus, Quora, Pinterest, 

Slideshare.net and Facebook. 

 The author created a Facebook page and actively promoted it (Andrikopoulou, 2018b). The 

promotion period was 2 weeks, costed £17 and the call for participants post reached 

approximately 3000 people. I am not however aware of any of my participants consenting to 

participate due to this promotion. 

 Advertise with Online Surveys: The advert was based on the study page (Andrikopoulou, 

2018a). 

 The author advertises with SurveyCircle (Survey Circle, 2018), after contacting them and 

asking them whether I can place a survey with a call for participants in it. 

 Emails distribution to every contact the author had and to contacts that my peers and my 

supervisors had. 

Corporations 

The author have contacted the following corporations asking them to assist me in participation 

recruitment in any way they see fit. 

 Abbott Freestyle libre (refused to help) 
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 Metabolic Healthcare Ltd (agreed to help by posting on social media) 

 GSK (refused to help) 

 Bestway National Chemists Limited (agreed to help by posting on social media) 

 FitBit (no response) 

 MOOV (no response) 

 Huawei (no response) 

 Azumio Inc (no response) 

 PulsePoint Foundation (no response) 

 Macropinch (no response) 

 Evolve Medical Systems (agreed to help by posting on social media) 

 Novartis (refused to help) 

 Fitdigits Inc (no response) 

 myfitnesspal: The author joined the top 15 most popular groups on their forum, 2 groups 

devoted on diabetes, 1 group devoted on asthma, 2 groups devoted on thyroid and posted 

the advertisement message. 

The author have also contacted a few Gyms around Portsmouth, but they refused to advertise, since 

they said that people pay them to advertise in their premises.  

NHS locations 

Holistically the small flyers were the most useful, because a lot of the locations were unwilling to 

take posters. 

GP Surgeries 

The following surgeries have been contacted (often more than once) to help the author advertise 

this research and the call for participants.  

Patient Participation Groups 

 Craneswater Group Practice Patients' Forum 

 Trafalgar Medical Group Patient Participation group 

 Axbridge & Wedmore Medical Practice Patients' Group 

 Portsmouth City Wide PPG 

 OpenPHR Patient Engagement Group 

The author went to the Trafalgar Medical Group Patient Participation group, OpenPHR patient 

engagement group and to the City Wide PPG and presented the call for participants. The rest of the 

groups simply sent an email with the call of participants to their members. 

Pharmacies  

The author contacted more than 25 pharmacies in Hampshire and Surrey. Almost every pharmacy 

declined to allow me to advertise the call for participants, either because it is against their policy or 

because they advertise only NHS provided material. However, 3 pharmacies agreed to help: Boots 

midnight pharmacy Havant, Your local Boots pharmacy Bordon, and Chase pharmacy. 

Other 

 The author contacted Portsmouth City Council to advertise in Flagship magazine, but the 

price was too high (approx. £450-1000). 
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 The author have contacted the Talking about diabetes (TAD) non-profit organisation. 

 Joined the CHAIN organisation and promoted this research on their forums. 

 Joined the DAFNE organisation and promoted this research on their forums. 

 Joined the HealthUnlocked organisation and promoted this research on their forums. 

 Research for the Future is a NIHR Greater Manchester initiative to facilitate recruitment 

using a ‘consent for approach’ model. They agreed to share this research with their 

volunteers and also to promote this study’s findings is the case studies area on their website. 

 

12.8 Appendix H – Interview guide 
Thank you for your time today. May I first check that you are still willing to do this interview and for 
me to record it? The interview should take no more than 30 minutes, is that ok? 
 
[If participant declines, thank and close the conversation. If they are willing to re-schedule, try to 
find a suitable time within the next week or so.] 
 
As a reminder, the purpose of this study is to identify the most useful features of your PHR. A PHR is 
usually a mobile device that you gather your health data in, for example, Apple Watch, 

MyMedicalRecords.com, Fitbit or Echo mobile apps. 
 
1. Initial Questions 
Do you understand what I mean by PHR and are you using one?  
[Pause, listen, probe: which one are you using?] 
[Pause, listen, probe: for how long are you using it?] 
[Pause, listen, probe: did anyone suggested use the PHR name the interviewee uses to you?] 

[Pause, listen, if yes probe: who?] 
[Pause, listen if no probe: do you share your data with anyone from your healthcare team?] 

 [Pause, listen, probe: Would you recommend to anyone with the same condition as you to use use 
the PHR name the interviewee uses or any other PHRs?] 
[Pause, listen, probe: Have you ever used any other PHRs?] 
Why? [Pause, listen, probe.] 
 
Now moving on to… 
 
 
2. Examples of useful PHR features 
From your experience, can you give me an example of a useful use the PHR name the 
interviewee uses feature?  
[Pause, listen, probe: What made it useful? What was the effect?] 
Why do you say that? [Pause, listen, probe.] 
 
Now moving on to… 
 
3. Examples of useful PHR features in conjunction with medication adherence 
From your experience, can you give me an example of a feature use the PHR name the 
interviewee uses that helped you improve your medication intake?  
[Pause, listen, probe: What made it useful? What was the effect on your medication?] 
Why do you say that? [Pause, listen, probe.] 
 
Now moving on to… 
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4. Medication adherence questionnaire - MAQ 
Would you please answer yes or no to the following quick 4 questions regarding your medication 
adherence? 
 
Now moving on to… 
 
5. Questions regarding participant’s perceptions of medication adherence and quality of life 
From your experience, do you think that you follow your health practitioner’s medication 
guidelines? 

If yes: [Pause, listen, probe: Do you think you could do even better? How?] 
If no: [Pause, listen, probe: What do you think is the greater barrier?] 

Why do you say that? [Pause, listen, probe.] 
From your experience, do you think that your quality of life is affected by your health condition or 
your medication? 
Why do you say that? [Pause, listen, probe.] 
Do you think that use the PHR name the interviewee uses  has any effect on your medication 
adherence or to your quality of life? If so how? 
Why do you say that? [Pause, listen, probe.] 
 
Now moving on to… 
 
 
6. Literature-based PHR design feature question 
From the literature search we conducted, we found out that a lot of people that use apps like yours, 
like or would like for their app to have:  

 Reminders to take or order medication or do their tests, for example, BP test 

 Ability to share data with their doctor 

 Ability to customise or personalise the app to their needs 

 Some form of feedback from a healthcare provider, for example, text messages or emails 

 Information regarding their condition or medication 

 Ability to add/delete/print medications and medication safety instructions 

 Ability to view lab tests and results 

 Ability to book/cancel/view appointments with healthcare providers 

 Features like: link with social media, or setting goals, for example, lose 1kg per week, or 
quizzes and puzzles 

 
Thinking back to your use the PHR name the interviewee uses and the examples you gave. 
How useful do you consider these features?[Probe] 
 
Now moving on to… 
 
7. Questions regarding your personality using the BFI2-XS scale 
Would you please provide me with a number 1 (strongly dissagree) to 5 (strongly agree) to the 
following statements?  
I am someone Who... 
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Figure 12-6 BFI-2-XS questions Note From: (Soto & John, 2017) 

 
Close 
Would you like to make any other comments about your use the PHR name the interviewee 
uses?[Pause, listen, probe.] 
Would you be willing to participate in any follow-up research? [If so, confirm contact details.] 
 
Thank you again for taking the time to do this interview. As a reminder, all interviews will be 
analysed anonymously and we will not identify you in any published report. 
 

 

12.9 Appendix I – Two sets of participants 
Each number corresponds to a participant number, for example 1 is P01 and 17 is P17. The numbers 
after number 42 were not used, as they did not correspond to any participant.  
 

Set 1 (survey before the interview) Set 2 (survey after the interview) 

1 3 

2 5 

4 8 

6 10 

7 13 

9 14 

11 16 

12 19 

15 20 

17 21 

18 22 

26 23 

27 24 

28 25 
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29 30 

31 33 

32 34 

36 35 

39 37 

40 38 

41 42 

45 43 

46 44 

47 48 

50 49 

 

12.10 Appendix J – Stakeholder analysis matrix 
Stakeholder 

Name 

Impact 

How much 

does the 

project 

impact 

them? 

(Low, 

Medium, 

High) 

Influence 

How much 

influence 

do they 

have over 

the 

project? 

(Low, 

Medium, 

High) 

What is 

important to 

the 

stakeholder? 

How could 

the 

stakeholder 

contribute 

to the 

project? 

How could the 

stakeholder 

block the 

project? 

Strategy for 

engaging 

the 

stakeholder 

Supervisor 

team 

High High Prompt 

completion of 

PhD 

Provide 

guidance 

and 

mentoring 

Change jobs or 

bad 

communication 

Frequent 

meetings 

School of 

Computing 

Low High Maintaining 

their current 

status 

Bursary  Having 

financial 

problems 

n/a 

NHS ethics 

committee 

Low High Ethical 

research 

Approve the 

ethical 

evaluation 

Asking for 

revisions of the 

study protocol 

Early ethics 

application  

GPs, PHT, 

Pharmacy 

Low Low Low extra 

work 

Assisting 

with 

participant 

recruitment 

Refuse to assist 

with the 

recruitment 

Frequent 

face to face 

meetings 
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Stakeholder 

Name 

Impact 

How much 

does the 

project 

impact 

them? 

(Low, 

Medium, 

High) 

Influence 

How much 

influence 

do they 

have over 

the 

project? 

(Low, 

Medium, 

High) 

What is 

important to 

the 

stakeholder? 

How could 

the 

stakeholder 

contribute 

to the 

project? 

How could the 

stakeholder 

block the 

project? 

Strategy for 

engaging 

the 

stakeholder 

Public Medium Low Easy to answer 

questions, low 

extra work 

Participating 

in the 

research 

Low 

participation 

ratings 

Social 

media, 

meetings, 

community 

fairs 

PPI Low High Ethical and 

comprehensive 

research 

Assisting 

with 

recruitment, 

analysis and 

design 

Find the 

project low 

quality/worth 

Meetings 

 

12.11 Appendix K – Patient distress protocol 
This protocol describes the necessary actions if an interview participant exhibits a high level of stress 
or emotional upset, perhaps due to relating a distressing experience. This guidance is based in part 
on two published sources (Draucker et al., 2009; Haigh & Witham, 2015).  
 
Protocol 

A. If the participant states that they are highly stressed or upset, or their behaviour suggests this 
(e.g. crying, raised voice, lengthy silence): 

1. Kindly tell the participant that you are sorry the interview has upset them.  
2. Gently ask the participant if they would prefer to stop the interview. If so, go to B. 
3. If not, ask the participant if they would prefer to take a break or to reschedule the interview. 

If so, give a project incident report to the research supervisor who will decide if any further 
action is required (as per B.3) or if you can go to C. 

4. If the participant simply ends the call without warning, go to step B.2. 
 
B. Say that you would like to ask the healthcare professional from the research team to call the 
participant to offer support: 

1. If they decline, express thanks for their participation and politely end the interview. 
2. Notify the research supervisor as soon as possible, reporting exactly what happened in the 

conversation. 
3. The research supervisor will consult with the healthcare professional in the research team. 
4. The healthcare professional will determine whether some form of escalation is required and, 

if so, decide the form and route of escalation. The usual options for escalation are: 
5. Refer to Patient Advice and Liaison Service (PALS) 
6. Refer to GP 
7. Refer to relevant hospital consultant 
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8. Refer to an NHS complaints team. 
9. The partial interview recording will be deleted after follow-up actions have been completed, 

except in rare situations where the healthcare professional decides that the recording may 
have medico-legal implications. 

10. The healthcare professional’s decision and all follow-up actions taken will be fully 
documented and recorded in a project incident report. 

11. If the participant agrees for the healthcare professional from the research team to call them, 
the caller will sympathetically explore the participant’s experience and mental status. The 
options for further support will usually be the same as in B.4. 

12. If during or after the call the participant expresses a wish to reschedule the interview, and if 
the healthcare professional agrees that this seems appropriate, go to C. (If an interview has 
to be prematurely terminated twice, no further attempt will be made to reschedule.) 

 
C. Call back as agreed but re-confirm at the outset of the conversation if the participant is happy to 
continue. If the participant becomes upset again, go to B. 
 
D. If the participant revials extreme non-compliance threatening health or life, we will refer to the 
healthcare professional. 
 
Conclusion  

Although it is unlikely that these interviews will result in a distressing result for the participant, it is 
the interviewer’s duty of care to the participant that these strategies are put in place prior to 
commencing the interviews.   
Project incident reports will be securely stored for 2 years after the conclusion of the study. 
 

12.12 Appendix L – Participant Information Sheet 
 

Invitation and brief summary 

A personal health record (PHR) is a collection of health-based information that is documented, 
maintained and shared by the owner. Common examples of PHRs include: MyFitnessPal, MY FOOD 
COACH, H2OVERLOAD, fitbit, FreeStyle Libre, One Drop etc. 
We are looking for people who: 
Are willing and able to provide informed consent for participation in the study; 
Are male or female, aged 18 years or above; 
Have at least one long term condition and are treated outside hospital; 
Can self-administer their medication; 
Often (at least once a week) use a PHR to manage in full or partially his/her medication; 
Able to communicate freely. 
We invite you to take part in a telephone or online (Skype, Viber etc) interview and to fill in a survey. 
The aim is to learn from your views and experiences of using a PHR to manage your long term 
condition: 
what PHR features are useful to you; 
how do you use your PHR; 
what benefits and problems do you face using a PHR to manage your medication. 
You must be 18 or over and able to take part in this study. 
 
What’s involved?  
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The annual NHS England spend on medication was £15.5 billion in 2015. Every year more and more 
medications are prescribed by NHS England. It is predicted that more than a third of all patients with 
a long term condition in the UK do not adhere to their medications. Medication non-adherence is 
related with higher number of hospital admissions, adverse drug reactions, nursing home admissions 
and increase in health care and social costs.  
 
Current NHS policy aims to aid patients to make the right choices and support clinicians by providing 
access to all the health-essential data and by helping them to make the most of the technology. 
 
PHRs are useful for patients that have chronic conditions. PHRs give patients the ability to self-
manage their health, empower them, increase access to care especially in remote areas and improve 
medication adherence. Some PHRs are connected to an electronic health record (EHR) that is held in 
a hospital or GP.  
 
Figure 1-1 Concepts of EHR and PHR (Ishigure, 2011; Roehrs et al., 2017) shows how the EHR and 
PHR differ for medical records. 
 
We will interview and survey up to 40 patients. We will review previous research and existing 
technology to determine the PHR design features that improve patient’s medication adherence. 
 
The survey will include 3 globally known scales (MAQ, SF-36 and BFI) and demographic data such as: 
age group, gender, ethnicity, education, financial status, marital status and employment. 
 
Based on the interview and survey results, we will develop a theoretical model to determine, what 
works from whom in what circumstances.  
This will be based on the “Framework method” (http://www.qsrinternational.com/nvivo/support-
overview/faqs/what-is-the-framework-method).  
The mixing of the interview and survey results will be presented in joint displays like: 
http://www.annfammed.org/content/13/6/554/F1.expansion.html. 
  
What would taking part involve? 

 
You will be asked to provide contact details (telephone, Skype or email), your age and gender. This is 
because we need to get a number of age groups and genders in our study. If you are selected, you 
will be asked to agree a proper time for a 30-minute telephone or online interview, followed by a 10 
minute online survey. The interview will be recorded and transcribed by a professional service who 
work under a strict confidentiality contract (audio only as suggested by REC committee).  
No personal information will be released from the interview, or disclosed outside of the research 
team, except with your clear consent. Interview recordings, survey answers and transcripts will be 
securely stored on University of Portsmouth computers, accessible only to the research team. We 
will analyse the information gained from the interviews to summarise patient views. Our research 
team includes patient representatives, who will participate in the analysis but will not have access to 
any identifiable information. 
 
What are the possible benefits of taking part?  

 
We do not expect that there will be any direct benefits to you from participation; however, taking 
part in research is a valuable contribution to society. The experiences and views of patients are 
central to this study. 
 

http://www.qsrinternational.com/nvivo/support-overview/faqs/what-is-the-framework-method
http://www.qsrinternational.com/nvivo/support-overview/faqs/what-is-the-framework-method
http://www.annfammed.org/content/13/6/554/F1.expansion.html
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What are the possible disadvantages and risks of taking part?  

 
When we analyse the interview and survey data, it is possible that we may realise that the 
circumstances of a reported experience may reveal your identity or that of a family member. Should 
this occur, we would contact you again to see if you are still willing for your story to be included. 
 
It is possible that the study may lead you to relate some distressing experience about yourself or 
someone else. Should that happen, we may need to escalate the situation to the responsible 
clinician or relevant healthcare regulator so that it can be addressed. We would ask for your consent 
to do this, but in unusual situations (such as the call being interrupted, or if you become unwell) we 
might need to escalate without your specific permission. In rare circumstances, we may recommend 
that you discuss the situation with your general practitioner. You can also contact the Patient Advice 
and Liaison Service on 0800 917 6039. 
 
Further information 

 
If you would like to participate, please fill the online form at 
http://www.prayance.co.uk/ephrma/take-part/ or telephone 023 9284 6784 or 07522761996 and 
and we will email you a form to fill in and return. You are free to withdraw from the study at any 
point. If you are interested but have further questions before you agree to take part, please 
complete the online form at http://www.prayance.co.uk/ephrma/contact-us/ or telephone 023 
9284 6784 or 07522761996. 
 
The results of this study will be available to participants and published in academic journals, 
reported at conferences and publicised through patient forums, social and mainstream media and 
the University of Portsmouth thesis database. Patient reps will be involved in our dissemination. 
 
University of Portsmouth is the sponsor for this study based in England. We will be using information 
from you in order to undertake this study and will act as the data controller for this study. This 
means that we are responsible for looking after your information and using it properly. University of 
Portsmouth will keep identifiable information about you for 1 year after the study has finished. 
 
Your rights to access, change or move your information are limited, as we need to manage your 
information in specific ways in order for the research to be reliable and accurate. If you withdraw 
from the study, we will keep the information about you that we have already obtained. To safeguard 
your rights, we will use the minimum personally-identifiable information possible. 
 
You can find out more about how we use your information by contacting Elisavet Andrikopoulou 023 
9284 6784. 
 
Τhe NHS recruitment sites will keep your name and contact details confidential and will not pass this 
information to anyone else. Τhe NHS recruitment sites will use this information as needed, to 
contact you about the research study, and make sure that relevant information about the study is 
recorded for your care, and to oversee the quality of the study. Certain individuals from University of 
Portsmouth and regulatory organisations may look at your medical and research records to check 
the accuracy of the research study. University of Portsmouth will only receive information without 
any identifying information. The people who analyse the information will not be able to identify you 
and will not be able to find out your name, or contact details. 
 

http://www.prayance.co.uk/ephrma/take-part/
http://www.prayance.co.uk/ephrma/contact-us/
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12.13 Appendix M – Informed consent form 
 
[to be implemented as a web page] 
 
Name of Researcher: Miss Elisavet Andrikopoulou, University of Portsmouth 
 

No Question Response 

1 I confirm that I have read the information sheet dated date & version for this 

study. I have had the opportunity to consider the information, ask questions 

and have had these answered satisfactorily. 

Tick box 

2 I understand that my participation is voluntary and that I am free to withdraw 

at any time without giving any reason, without my medical care or legal rights 

being affected. 

Tick box 

3 I understand that the information collected from me will be used to support 

other research in the future, and may be shared anonymously with other 

researchers. 

Tick box 

4 My name is: Text box 

5 I agree for you to retain my contact details for 12 months after the conclusion 

of this study for communication about future research. 

Tick box 

6 I agree to take part in this study. Tick box 

7 I agree to my interview being recorded and transcribed (audio only, as advised 

by REC committee.). 

Tick box 

 
(Date is automatically recorded when the form is submitted. If neither telephone number nor email 
address is given, the user will be asked if they wish to re-try.) 
 
To allow us to identify your eligibility for this study, please answer the following questions. 

No Question Response 

1 My gender is: (male/female/other/prefer not to say) (not mandatory to enter) Pick list 

2 My age group is: (18-24, 25-34, 35-44, 45-54, 55-65, over 65, prefer not to say) 

(not mandatory to enter) 

Pick list 

3 I am using an electronic personal health record (e.g. Echo app, Apple watch, 

Fitbit) at least once a week. (not mandatory to enter) 

Tick box 

4 I have a chronic condition and I am capable to take prescribed medication 

without assistance. (not mandatory to enter) 

Tick box 

5 I am not pregnant, nor consider myself vulnerable or terminally ill. (not 

mandatory to enter) 

Tick box 

6 Please contact me by: (telephone/email/Skype) Pick list 
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7 My contact telephone number is: (not mandatory to enter) Text box 

8 My email address is: (not mandatory to enter) Text box 

9 My Skype username is: (not mandatory to enter) Text box 
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12.14 Appendix N – Advertising material 
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12.15 Appendix O – PPI survey 
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12.16 Appendix P - PRISMA Checklists 
12.16.1 PRISMA-P 2015 Checklist 
This checklist has been adapted for use with protocol submissions to Systematic Reviews from Table 
3 in Moher D et al: Preferred reporting items for systematic review and meta-analysis protocols 
(PRISMA-P) 2015 statement. Systematic Reviews 2015 4:1 
The line number(s) refer to the published protocol.  

Section/topic # Checklist item 

Information 
reported  Line 

number(s) 
Yes No 

ADMINISTRATIVE INFORMATION   

Title  

  Identification  1a 
Identify the report as a protocol of a systematic 
review 

  Title, 38, 
162-163, 
266, 385 

  Update  1b 
If the protocol is for an update of a previous 
systematic review, identify as such 

  N/A 

Registration  2 
If registered, provide the name of the registry 
(e.g., PROSPERO) and registration number in the 
Abstract 

  55 

Authors  

  Contact  3a 

Provide name, institutional affiliation, and e-
mail address of all protocol authors; provide 
physical mailing address of corresponding 
author 

  Title page 

  Contributions  3b 
Describe contributions of protocol authors and 
identify the guarantor of the review 

  385 - 387 

Amendments  4 

If the protocol represents an amendment of a 
previously completed or published protocol, 
identify as such and list changes; otherwise, 
state plan for documenting important protocol 
amendments 

  N/A 

Support  

  Sources  5a 
Indicate sources of financial or other support for 
the review 

  389-390 

  Sponsor  5b 
Provide name for the review funder and/or 
sponsor 

  N/A 

  Role of 
sponsor/funder  

5c 
Describe roles of funder(s), sponsor(s), and/or 
institution(s), if any, in developing the protocol 

  N/A 

INTRODUCTION  

Rationale  6 
Describe the rationale for the review in the 
context of what is already known 

  79-137 

Objectives  7 

Provide an explicit statement of the question(s) 
the review will address with reference to 
participants, interventions, comparators, and 
outcomes (PICO) 

 

  166 
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Section/topic # Checklist item 

Information 
reported  Line 

number(s) 
Yes No 

METHODS  

Eligibility criteria  8 

Specify the study characteristics (e.g., PICO, 
study design, setting, time frame) and report 
characteristics (e.g., years considered, language, 
publication status) to be used as criteria for 
eligibility for the review 

  168-229 

Information 
sources  

9 

Describe all intended information sources (e.g., 
electronic databases, contact with study 
authors, trial registers, or other grey literature 
sources) with planned dates of coverage 

  168-199 

Search strategy  10 
Present draft of search strategy to be used for at 
least one electronic database, including planned 
limits, such that it could be repeated 

  197 

STUDY RECORDS  

  Data 
management  

11a 
Describe the mechanism(s) that will be used to 
manage records and data throughout the review 

  244-264 

  Selection 
process  

11b 

State the process that will be used for selecting 
studies (e.g., two independent reviewers) 
through each phase of the review (i.e., 
screening, eligibility, and inclusion in meta-
analysis) 

  168-229 

  Data collection 
process  

11c 

Describe planned method of extracting data 
from reports (e.g., piloting forms, done 
independently, in duplicate), any processes for 
obtaining and confirming data from 
investigators 

  244-259 

Data items  12 

List and define all variables for which data will 
be sought (e.g., PICO items, funding sources), 
any pre-planned data assumptions and 
simplifications 

  200-223 

Outcomes and 
prioritization  

13 
List and define all outcomes for which data will 
be sought, including prioritization of main and 
additional outcomes, with rationale 

  224-229 

Risk of bias in 
individual studies  

14 

Describe anticipated methods for assessing risk 
of bias of individual studies, including whether 
this will be done at the outcome or study level, 
or both; state how this information will be used 
in data synthesis 

  230-243 

DATA 

Synthesis  

15a 
Describe criteria under which study data will be 
quantitatively synthesized 

  n/a 

15b 

If data are appropriate for quantitative 
synthesis, describe planned summary measures, 
methods of handling data, and methods of 
combining data from studies, including any 
planned exploration of consistency (e.g., I 2, 
Kendall’s tau) 

  n/a 
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Section/topic # Checklist item 

Information 
reported  Line 

number(s) 
Yes No 

15c 
Describe any proposed additional analyses (e.g., 
sensitivity or subgroup analyses, meta-
regression) 

  264 

15d 
If quantitative synthesis is not appropriate, 
describe the type of summary planned 

  261-265 

Meta-bias(es)  16 
Specify any planned assessment of meta-
bias(es) (e.g., publication bias across studies, 
selective reporting within studies) 

  230-243 

Confidence in 
cumulative 
evidence  

17 
Describe how the strength of the body of 
evidence will be assessed (e.g., GRADE) 

  231-243 

 

12.16.2 PRISMA 2009 Checklist 
The page number(s) refer to the published literature review.  

Section/topic  # Checklist item  
Reported 
on page 
#  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or 
both.  

1 

ABSTRACT   

Structured 
summary  

2 Provide a structured summary including, as applicable: 
background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis 
methods; results; limitations; conclusions and implications of 
key findings; systematic review registration number.  

2 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is 
already known.  

3 

Objectives  4 Provide an explicit statement of questions being addressed 
with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  

3-4 

METHODS   

Protocol and 
registration  

5 Indicate if a review protocol exists, if and where it can be 
accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

4 

Eligibility 
criteria  

6 Specify study characteristics (e.g., PICOS, length of follow-up) 

and report characteristics (e.g., years considered, language, 
publication status) used as criteria for eligibility, giving 
rationale.  

4 

Information 
sources  

7 Describe all information sources (e.g., databases with dates of 
coverage, contact with study authors to identify additional 
studies) in the search and date last searched.  

5 
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Search  8 Present full electronic search strategy for at least one 
database, including any limits used, such that it could be 
repeated.  

5 

Study selection  9 State the process for selecting studies (i.e., screening, 
eligibility, included in systematic review, and, if applicable, 

included in the meta-analysis).  

5 

Data collection 
process  

10 Describe method of data extraction from reports (e.g., piloted 
forms, independently, in duplicate) and any processes for 
obtaining and confirming data from investigators.  

5 

Data items  11 List and define all variables for which data were sought (e.g., 
PICOS, funding sources) and any assumptions and 
simplifications made.  

4 

Risk of bias in 
individual 
studies  

12 Describe methods used for assessing risk of bias of individual 
studies (including specification of whether this was done at the 
study or outcome level), and how this information is to be used 
in any data synthesis.  

5 

Summary 
measures  

13 State the principal summary measures (e.g., risk ratio, 
difference in means).  

4 

Synthesis of 
results  

14 Describe the methods of handling data and combining results 
of studies, if done, including measures of consistency (e.g., I2) 

for each meta-analysis.  

13 

  

Section/topic  # Checklist item  
Reported 
on page 
#  

Risk of bias 
across studies  

15 Specify any assessment of risk of bias that may affect the 
cumulative evidence (e.g., publication bias, selective reporting 
within studies).  

5 

Additional 
analyses  

16 Describe methods of additional analyses (e.g., sensitivity or 
subgroup analyses, meta-regression), if done, indicating which 
were pre-specified.  

n/a 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and 
included in the review, with reasons for exclusions at each 
stage, ideally with a flow diagram.  

6 

Study 
characteristics  

18 For each study, present characteristics for which data were 
extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  

7-10 

Risk of bias 
within studies  

19 Present data on risk of bias of each study and, if available, any 
outcome level assessment (see item 12).  

13 

Results of 
individual 
studies  

20 For all outcomes considered (benefits or harms), present, for 
each study: (a) simple summary data for each intervention 
group (b) effect estimates and confidence intervals, ideally with 
a forest plot.  

7-10 

Synthesis of 
results  

21 Present results of each meta-analysis done, including 
confidence intervals and measures of consistency.  

n/a 

Risk of bias 
across studies  

22 Present results of any assessment of risk of bias across 
studies (see Item 15).  

13 

Additional 
analysis  

23 Give results of additional analyses, if done (e.g., sensitivity or 
subgroup analyses, meta-regression [see Item 16]).  

n/a 

DISCUSSION   
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Summary of 
evidence  

24 Summarize the main findings including the strength of 
evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy 
makers).  

14 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of 
bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

14-15 

Conclusions  26 Provide a general interpretation of the results in the context of 
other evidence, and implications for future research.  

14 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and 
other support (e.g., supply of data); role of funders for the 
systematic review.  

15 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  

 

 

12.17 Appendix Q – Literature quality appraisal details 
Quality of evidence profile  

Study 
JBI Study 
Type 

Startin
g 
Point 

Risk of 
Bias 

Incons
istenc
y 

Indire
ctnes
s 

Impr
ecisio
n 

Publica
tion 
bias 

Quality 
of 
evidence 

Allam 2015 RCT high 
Unclear (-
1) 

Uncle
ar (-1) 

Unlik
ely 

Uncle
ar (-
1) Unlikely 

Moderat
e 

Chrischilles 
2014 RCT high 

Unclear (-
1) 

Unlike
ly 

Uncle
ar (-1) 

Uncle
ar (-
1) Unlikely 

Moderat
e 

Dabbs 
2016 RCT high 

Low risk 
of bias 
(+2) 

High (-
2) 

Unlik
ely 

Unlik
ely Unlikely High 

Dorr 2007 

systematic 
literature 
review high 

Unclear (-
1) 

Unlike
ly 

Uncle
ar (-1) 

Unlik
ely 

Unclear 
(-1) 

Moderat
e 

Fioravanti 
2015 RCT high 

Unclear (-
1) 

Unlike
ly 

Unlik
ely 

Uncle
ar (-
1) 

Unclear 
(-1) 

Moderat
e 

Glaser 
2017 RCT high 

Low risk 
of bias 
(+2) 

Unlike
ly 

Unlik
ely 

Unlik
ely Unlikely High 

Glasgow 
2012 RCT high 

Unclear (-
1) 

Uncle
ar (-1) 

Unlik
ely 

Uncle
ar (-
1) Unlikely 

Moderat
e 

Grant 2008 RCT high 

Low risk 
of bias 
(+1) 

Unlike
ly 

Uncle
ar (-1) 

Unlik
ely 

Unclear 
(-1) High 
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Harrison 
2014 

systematic 
literature 
review high 

Unclear (-
1) 

Unlike
ly 

Uncle
ar (-1) 

Unlik
ely 

Unclear 
(-1) 

Moderat
e 

Lakshmina
rayana 
2017 RCT high High (-2) 

Unlike
ly 

Unlik
ely 

Unlik
ely 

Unclear 
(-1) 

Moderat
e 

Luque 
2012 RCT high 

Unclear (-
1) 

Unlike
ly 

Unlik
ely 

Unlik
ely 

Unclear 
(-1) 

Moderat
e 

McDermot
t 2013 

systematic 
literature 
review high 

Unclear (-
1) 

Unlike
ly 

Uncle
ar (-1) 

Unlik
ely Unlikely High 

McLean 
2016 

systematic 
literature 
review high 

Unclear (-
1) 

Unlike
ly 

Unlik
ely 

Unlik
ely Unlikely High 

Mira 2014 RCT high 
Unclear (-
1) 

Unlike
ly 

Uncle
ar (-1) 

Unlik
ely 

Unclear 
(-1) 

Moderat
e 

Mistry 
2015 

systematic 
literature 
review high 

Unclear (-
1) 

Unlike
ly 

Unlik
ely 

Unlik
ely Unlikely High 

Morton 
2017 

systematic 
literature 
review high 

Unclear (-
1) 

Unlike
ly 

Unlik
ely 

Uncle
ar (-
1) Unlikely High 

Park 2014 

systematic 
literature 
review high 

Unclear (-
1) 

Unlike
ly 

Unlik
ely 

Unlik
ely Unclear High 

Perrera 
2014 RCT high 

Unclear (-
1) 

Unlike
ly 

Uncle
ar (-1) 

Unlik
ely 

Unclear 
(-1) 

Moderat
e 

Riva 2014 RCT high 
Unclear (-
1) 

Unlike
ly 

Unlik
ely 

Uncle
ar (-
1) Unlikely High 

Stephani 
2016 

systematic 
literature 
review high 

Unclear (-
1) 

Unlike
ly 

Unlik
ely 

Uncle
ar (-
1) Unclear 

Moderat
e 

Tang 2013 RCT high 
Unclear (-
1) 

Unlike
ly 

Unlik
ely 

Unlik
ely Unlikely High 

Westergaa
rd 2017 

Qualitative 
study 

moder
ate 

Unclear (-
1) 

Unlike
ly 

Uncle
ar (-1) 

Unlik
ely Unlikely 

Moderat
e 

Zettl 2016 cohort study 
moder
ate 

Unclear (-
1) 

Unlike
ly 

Unlik
ely 

Uncle
ar (-
1) Unlikely 

Moderat
e 
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12.18 Appendix R – PPI survey frequencies of design 

features 
12.18.1 People with LTC 
 

TrendD 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 8 22.9 22.9 22.9 

2 6 17 17.1 40.0 

3 9 25.7 25.7 65.7 

4 5 14.3 14.3 80.0 

5 4 11.4 11.4 91.4 

6 3 8.6 8.6 100.0 

Total 35 100.0 100.0  

 

 

DiaryD 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 6 17.1 17.1 17.1 

2 7 20.0 20.0 37.1 

3 3 8.6 8.6 45.7 

4 12 34.3 34.3 80.0 

5 3 8.6 8.6 88.6 

6 4 11.4 11.4 100.0 

Total 35 100.0 100.0  

 

 

DailypatternsD 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 11 31.4 31.4 31.4 

2 9 25.7 25.7 57.1 

3 8 22.9 22.9 80.0 

4 5 14.3 14.3 94.3 

5 2 5.7 5.7 100.0 

Total 35 100.0 100.0  
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FitnesstrackingD 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 1 2.9 2.9 2.9 

2 3 8.6 8.6 11.4 

3 3 8.6 8.6 20.0 

4 7 20.0 20.0 40.0 

5 14 40.0 40.0 80.0 

6 7 20.0 20.0 100.0 

Total 35 100.0 100.0  

 

 

CarbohydrateidentificationD 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 8 22.9 22.9 22.9 

2 7 20.0 20.0 42.9 

3 7 20.0 20.0 62.9 

4 5 14.3 14.3 77.1 

5 6 17.1 17.1 94.3 

6 2 5.7 5.7 100.0 

Total 35 100.0 100.0  

 

 

DatashareD 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 1 2.9 2.9 2.9 

2 3 8.6 8.6 11.4 

3 5 14.3 14.3 25.7 

4 1 2.9 2.9 28.6 

5 6 17.1 17.1 45.7 

6 19 54.3 54.3 100.0 

Total 35 100.0 100.0  

 

 

RemindersH 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 11 31.4 35.5 35.5 
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2 8 22.9 25.8 61.3 

3 8 22.9 25.8 87.1 

4 3 8.6 9.7 96.8 

6 1 2.9 3.2 100.0 

Total 31 88.6 100.0  

Missing System 4 11.4   

Total 35 100.0   

 

 

QuantifyadherenceH 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 2 5.7 6.5 6.5 

2 7 20.0 22.6 29.0 

3 7 20.0 22.6 51.6 

4 6 17.1 19.4 71.0 

5 6 17.1 19.4 90.3 

6 3 8.6 9.7 100.0 

Total 31 88.6 100.0  

Missing System 4 11.4   

Total 35 100.0   

 

 

HealthtrackingH 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 13 37.1 41.9 41.9 

2 8 22.9 25.8 67.7 

3 7 20.0 22.6 90.3 

4 3 8.6 9.7 100.0 

Total 31 88.6 100.0  

Missing System 4 11.4   

Total 35 100.0   

 

 

SleeptrackerH 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 2 2 5.7 6.5 6.5 

3 2 5.7 6.5 12.9 
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4 8 22.9 25.8 38.7 

5 14 40.0 45.2 83.9 

6 5 14.3 16.1 100.0 

Total 31 88.6 100.0  

Missing System 4 11.4   

Total 35 100.0   

 

 

SocialmediaH 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 3 1 2.9 3.2 3.2 

4 2 5.7 6.5 9.7 

5 7 20.0 22.6 32.3 

6 21 60.0 67.7 100.0 

Total 31 88.6 100.0  

Missing System 4 11.4   

Total 35 100.0   

 

 

DailyandpatternsH 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 5 14.3 16.1 16.1 

2 6 17.1 19.4 35.5 

3 6 17.1 19.4 54.8 

4 9 25.7 29.0 83.9 

5 4 11.4 12.9 96.8 

6 1 2.9 3.2 100.0 

Total 31 88.6 100.0  

Missing System 4 11.4   

Total 35 100.0   

 

 

HealthtrackerA 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 16 45.7 50.0 50.0 

2 10 28.6 31.3 81.3 

3 6 17.1 18.8 100.0 
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Total 32 91.4 100.0  

Missing System 3 8.6   

Total 35 100.0   

 

 

DiaryandpatternsA 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 13 37.1 40.6 40.6 

2 13 37.1 40.6 81.3 

3 6 17.1 18.8 100.0 

Total 32 91.4 100.0  

Missing System 3 8.6   

Total 35 100.0   

 

 

VisualqualityA 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 3 8.6 9.4 9.4 

2 9 25.7 28.1 37.5 

3 20 57.1 62.5 100.0 

Total 32 91.4 100.0  

Missing System 3 8.6   

Total 35 100.0   

 

 

12.18.2 All participants 
 

TrendD 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 10 18.5 18.5 18.5 

2 9 16.7 16.7 35.2 

3 11 20.4 20.4 55.6 

4 8 14.8 14.8 70.4 

5 7 13.0 13.0 83.3 

6 9 16.7 16.7 100.0 

Total 54 100.0 100.0  
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DiaryD 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 9 16.7 16.7 16.7 

2 9 16.7 16.7 33.3 

3 14 25.9 25.9 59.3 

4 13 24.1 24.1 83.3 

5 5 9.3 9.3 92.6 

6 4 7.4 7.4 100.0 

Total 54 100.0 100.0  

 

 

DailypatternsD 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 19 35.2 35.2 35.2 

2 16 29.6 29.6 64.8 

3 9 16.7 16.7 81.5 

4 8 14.8 14.8 96.3 

5 2 3.7 3.7 100.0 

Total 54 100.0 100.0  

 

 

FitnesstrackingD 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 4 7.4 7.4 7.4 

2 7 13.0 13.0 20.4 

3 5 9.3 9.3 29.6 

4 12 22.2 22.2 51.9 

5 17 31.5 31.5 83.3 

6 9 16.7 16.7 100.0 

Total 54 100.0 100.0  

 

 

CarbohydrateidentificationD 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 10 18.5 18.5 18.5 
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2 10 18.5 18.5 37.0 

3 9 16.7 16.7 53.7 

4 7 13.0 13.0 66.7 

5 11 20.4 20.4 87.0 

6 7 13.0 13.0 100.0 

Total 54 100.0 100.0  

 

 

DatashareD 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 2 3.7 3.7 3.7 

2 3 5.6 5.6 9.3 

3 6 11.1 11.1 20.4 

4 6 11.1 11.1 31.5 

5 12 22.2 22.2 53.7 

6 25 46.3 46.3 100.0 

Total 54 100.0 100.0  

 

 

RemindersH 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 16 29.6 32.0 32.0 

2 13 24.1 26.0 58.0 

3 12 22.2 24.0 82.0 

4 5 9.3 10.0 92.0 

5 1 1.9 2.0 94.0 

6 3 5.6 6.0 100.0 

Total 50 92.6 100.0  

Missing System 4 7.4   

Total 54 100.0   

 

 

QuantifyadherenceH 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 2 3.7 4.0 4.0 

2 11 20.4 22.0 26.0 

3 11 20.4 22.0 48.0 
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4 11 20.4 22.0 70.0 

5 12 22.2 24.0 94.0 

6 3 5.6 6.0 100.0 

Total 50 92.6 100.0  

Missing System 4 7.4   

Total 54 100.0   

 

 

HealthtrackingH 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 23 42.6 46.0 46.0 

2 12 22.2 24.0 70.0 

3 9 16.7 18.0 88.0 

4 4 7.4 8.0 96.0 

5 1 1.9 2.0 98.0 

6 1 1.9 2.0 100.0 

Total 50 92.6 100.0  

Missing System 4 7.4   

Total 54 100.0   

 

 

SleeptrackerH 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 2 2 3.7 4.0 4.0 

3 5 9.3 10.0 14.0 

4 16 29.6 32.0 46.0 

5 19 35.2 38.0 84.0 

6 8 14.8 16.0 100.0 

Total 50 92.6 100.0  

Missing System 4 7.4   

Total 54 100.0   

 

 

SocialmediaH 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 1 1.9 2.0 2.0 

2 1 1.9 2.0 4.0 
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3 3 5.6 6.0 10.0 

4 3 5.6 6.0 16.0 

5 10 18.5 20.0 36.0 

6 32 59.3 64.0 100.0 

Total 50 92.6 100.0  

Missing System 4 7.4   

Total 54 100.0   

 

 

DailyandpatternsH 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 8 14.8 16.0 16.0 

2 11 20.4 22.0 38.0 

3 10 18.5 20.0 58.0 

4 11 20.4 22.0 80.0 

5 7 13.0 14.0 94.0 

6 3 5.6 6.0 100.0 

Total 50 92.6 100.0  

Missing System 4 7.4   

Total 54 100.0   

 

 

HealthtrackerA 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 30 55.6 58.8 58.8 

2 15 27.8 29.4 88.2 

3 6 11.1 11.8 100.0 

Total 51 94.4 100.0  

Missing System 3 5.6   

Total 54 100.0   

 

 

DiaryandpatternsA 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 18 33.3 35.3 35.3 

2 25 46.3 49.0 84.3 

3 8 14.8 15.7 100.0 
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Total 51 94.4 100.0  

Missing System 3 5.6   

Total 54 100.0   

 

 

VisualqualityA 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 1 3 5.6 5.9 5.9 

2 11 20.4 21.6 27.5 

3 37 68.5 72.5 100.0 

Total 51 94.4 100.0  

Missing System 3 5.6   

Total 54 100.0   
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12.20 Appendix T - Glossary of acronyms 
 

GDP Gross Domestic Product 

USA or US United States of America 

NHS National Health Service 

ICT Information and Communication Technology 

WHO World Health Organisation 

ONS Office of National Statistics 

UK United Kingdom 

PHR Personal Health Record 

EMR Electronic Medical Record 

EPR Electronic Patient Record  

EHR Electronic Health Record 

ISO International Organization for Standardization 

HCI Human Computer Interaction 

LTC Long-Term Condition 

PPI Patient and Public Involvement 

BNF British National Formulary 

BC Before Christ  

USB Universal Serial Bus 

CGM Continuous Glucose Monitoring 

FGM Flash Glucose Monitoring 

PEF Peak Expiratory Flow 

GERD  Gastro-oesophageal reflux disease 

OSA Obstructive sleep apnoea 

ABPA Allergic Bronchopulmonary Aspergillosis 

COPD Chronic Obstructive Pulmonary Disease  

GPS Global Positioning System 
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CVD Cardiovascular Disease 

ACE Angiotensin-Converting Enzyme 

NICE National Institute for Health and Care Excellence 

FFM Five Factor Model 

IT Information Technology 

RE-AIM  Reach, Efficacy, Adoption, Implementation, Maintenance 

TDF Theoretical Domains Framework 

COM-B Capability, Opportunity, Motivation, Behaviour 

IMAB Identification of Medication Adherence Barriers Model 

ABC  Affect, Behavior, Cognition 

PROSPERO Prospective Register of Systematic Reviews  

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses  

PICOS Participants, Interventions, Comparators, Outcomes and Study design  

HIV Human Immunodeficiency Virus 

MAQ Medication Adherence Questionnaire 

MMAS-8 Morisky Medication Adherence Scale 

RCT Randomised Controlled Trial 

RA Rheumatoid Arthritis 

GRADE Grading of Recommendations Assessment, Development and 
Evaluation 

JBI Joanna Briggs Institute  

EBHI Evidence-based Health Informatics  

CEBM Centre for Evidence-Based Medicine  

MMR Mixed Methods Research 

HRA Health Research Authority  

REC Research Ethics Committee  

HIS Health Informatics Systems  

CMO Context-Mechanism-Outcome  

TBE Theory-Based Evaluation  
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WHOQOL-
BREF  

World Health Organization Quality of Life 

MM Mixed Method 

GP General Practitioner 

PHT Portsmouth Hospitals NHS Trust 

NIHR National Institute for Health Research 

BOS Bristol Online Survey 

BFI-2-XS  Big Five Inventory 2 eXtra Short form 

VAS Visual Analogue Scale 

SF-36 36-Item Short Form Survey Instrument 

NEO-PI-R NEO Personality Inventory-Revised  

BFI Big Five Inventory 

TIPI Ten Item Personality Inventory  

NEO FFI-3 NEO Five Factor Inventory  

MD Medical Doctor 

SPSS Statistical Package for the Social Sciences 

MS Microsoft 

HEE Health Education England  

GRAMMS Good Reporting of A Mixed Methods Study 

DAFNE Dose Adjustment For Normal Eating 

PRSB Professional Record Standards Body  

HCRW Health and Care Research Wales  

R&D Research and Development 

IRAS Integrated Research Application System 

SD Standard Deviation 

 

 

 

 



346 | P a g e  
 

12.21 Appendix U – Letter from the REC/HRA Ethics 

committee 
   

  
North East - Newcastle & North Tyneside 2 Research Ethics Committee  

  

NHSBT Newcastle Blood Donor Centre  

Holland Drive  

Newcastle upon Tyne  

NE2 4NQ  
  

Tel: 0207 104 8082  
  

  

 Please note:  This is 

the  favourable 

opinion of the  REC 

only and does not 

allow  you to start 

your study at NHS  

sites in England until 

you  

 receive HRA 

Approval   

  

  

  

07 August 2018  
  

Miss Elisavet Andrikopoulou  
School of Computing, Buckingham Building  
Lion Terrace  
Portsmouth  
PO1 3HE  
  

  

Dear Miss Andrikopoulou   
  

Study title:  A mixed methods realist evaluation of electronic 
personal health records design and use to help patients 
get the full benefit of their prescribed medication.  

REC reference:  18/NE/0253  
Protocol number:  N/A  
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IRAS project ID:  
  

240533  

The Proportionate Review Sub-committee of the North East - Newcastle & North 

Tyneside 2 Research Ethics Committee reviewed the above application on 02 

August 2018.  
  

We plan to publish your research summary wording for the above study on the HRA 
website, together with your contact details. Publication will be no earlier than three 
months from the date of this favourable opinion letter.  The expectation is that this 
information will be published for all studies that receive an ethical opinion but should 
you wish to provide a substitute contact point, wish to make a request to defer, or 
require further information, please contact hra.studyregistration@nhs.net outlining the 
reasons for your request. Under very limited circumstances (e.g. for student research 
which has received an unfavourable opinion), it may be possible to grant an exemption 
to the publication of the study.   
  

Ethical opinion  

  

On behalf of the Committee, the sub-committee gave a favourable ethical opinion of 

the above research on the basis described in the application form, protocol and 

supporting documentation, subject to the conditions specified below.  
  

Conditions of the favourable opinion  

  

The REC favourable opinion is subject to the following conditions being met prior to 

the start of the study.  
  

1. The Participant Information Sheet should include “(audio only) after 

“...recorded in what would be involved in taking part section” at the end of the 

first paragraph.  
  

2. The Consent Form should have the following point added “I agree to my 

interview being recorded and transcribed (audio only)”.  
  

You should notify the REC once all conditions have been met (except for site 

approvals from host organisations) and provide copies of any revised 

documentation with updated version numbers. Revised documents should be 

submitted to the REC electronically from IRAS. The REC will acknowledge 

receipt and provide a final list of the approved documentation for the study, 

which you can make available to host organisations to facilitate their permission 

for the study. Failure to provide the final versions to the REC may cause delay in 

obtaining permissions.  
  

Management permission must be obtained from each host organisation prior to the start 

of the study at the site concerned.  

  

Management permission should be sought from all NHS organisations involved in the 
study in accordance with NHS research governance arrangements. Each NHS 
organisation must confirm through the signing of agreements and/or other documents 
that it has given permission for the research to proceed (except where explicitly specified 
otherwise).  
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Guidance on applying for HRA and HCRW Approval (England and Wales)/ NHS 
permission for research is available in the Integrated Research Application System, 
www.hra.nhs.uk or at http://www.rdforum.nhs.uk.   
  

Where a NHS organisation’s role in the study is limited to identifying and referring 
potential participants to research sites (“participant identification centre”), guidance 
should be sought from the R&D office on the information it requires to give permission 
for this activity.  
  

For non-NHS sites, site management permission should be obtained in accordance with 
the procedures of the relevant host organisation.  
  

Sponsors are not required to notify the Committee of management permissions from 
host organisations.  
  

Registration of Clinical Trials  
  

All clinical trials (defined as the first four categories on the IRAS filter page) must be 
registered on a publically accessible database. This should be before the first 
participant is recruited but no later than 6 weeks after recruitment of the first participant.  
   

There is no requirement to separately notify the REC but you should do so at the 

earliest opportunity e.g. when submitting an amendment.  We will audit the 

registration details as part of the annual progress reporting process.  
   

To ensure transparency in research, we strongly recommend that all research is 

registered but for non-clinical trials this is not currently mandatory.  
   

If a sponsor wishes to request a deferral for study registration within the required 

timeframe, they should contact hra.studyregistration@nhs.net. The expectation is 

that all clinical trials will be registered, however, in exceptional circumstances non 

registration may be permissible with prior agreement from the HRA. Guidance on 

where to register is provided on the HRA website.   
  

It is the responsibility of the sponsor to ensure that all the conditions are 

complied with before the start of the study or its initiation at a particular site (as 

applicable).  
  

Ethical review of research sites  

  

The favourable opinion applies to all NHS sites taking part in the study, subject to 

management permission being obtained from the NHS/HSC R&D office prior to the 

start of the study (see  
“Conditions of the favourable opinion”).  
  

Extract of the meeting minutes:  
  

Ethical issues raised, noted and resolved in discussion:  
  

Social or scientific value; scientific design and conduct of the study  

http://www.hra.nhs.uk/
http://www.hra.nhs.uk/
http://www.rdforum.nhs.uk/
http://www.rdforum.nhs.uk/
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Members stated that the Literature review and PPI suggested that study should 

concentrate on 2 long-term conditions. Members queried which conditions have been 

selected.  
  

The applicant replied that the PPI group suggested focusing on two long-term 

conditions, so that they had some comparative patient and disease specific factors. 

However, they do not intend to pre-select these conditions. It would start with open 

recruitment and in the pilot phase interviews would be completed regardless of long-

term condition. It would then be established the two majority condition groups and 

recruit based on these.  
The pilot phase would last roughly one month and would recruit who complied with the 

inclusion criteria. At the conclusion of that month, an amendment would be submitted to 

include potential changes on the interview questions and the selection of the majority 

long-term conditions.  
  

The Sub Committee was satisfied with the response given to the issue raised.  
  

Recruitment arrangements and access to health information, and fair participant selection  

  

Members stated as these conditions would need to be added to the inclusion criteria 

they would need to be included in the materials used to recruit subjects. Therefore 

submit revised documents to reflect these changes.  
  

The applicant replied that for the pilot phase it would maintain open recruitment. It was 
anticipated to modify the advertisement materials after the end of the pilot phase and 
submit that as an amendment.  
  

Members queried why A27-2 had been answered yes as recruitment would be via 

posters in GP surgeries and through patient groups, therefore confirmation was 

requested that patient records would not be used for screening and recruitment.  
  

The applicant replied that this should have been answered as “No”. These records 
might be used by the GP surgeries themselves advise as to which patient groups were 
to be approached. However, no one would be asked to screen or review any patient 
records.  
  

Members requested that you include the criteria - PHR user, does it not matter if they 

are "experienced" user or just started.  
  

The applicant replied that it did not matter if they were “experienced” user or beginners; 
the use of PHR was in the inclusion criteria, not the duration of that use. In the interview 
guide, there was a question about how long the participant used a PHR. It was 
intended to analyse this in accordance with the programme theory of the realist 
evaluation framework, stated in the protocol (version 2.0, section 4).  
  

Members stated that the study proposed to "recruit adult patients from a diverse 

mixture of demographic characteristics." [A27-2], however, "the volunteers will be 

recruited via a School of Pharmacy and biomedical Sciences patient and student 

circle, charities and other universities in Hampshire" [A27-1].  It was therefore not 

clear as to how diversify via above can be achieved, and anything would be done if 

https://maps.google.com/?q=A27-2&entry=gmail&source=g
https://maps.google.com/?q=A27-2&entry=gmail&source=g
https://maps.google.com/?q=A27-2&entry=gmail&source=g
https://maps.google.com/?q=A27-2&entry=gmail&source=g
https://maps.google.com/?q=A27-2&entry=gmail&source=g
https://maps.google.com/?q=A27-2&entry=gmail&source=g
https://maps.google.com/?q=A27-2&entry=gmail&source=g
https://maps.google.com/?q=A27-2&entry=gmail&source=g
https://maps.google.com/?q=A27-2&entry=gmail&source=g
https://maps.google.com/?q=Hampshire+%5BA27-1&entry=gmail&source=g
https://maps.google.com/?q=Hampshire+%5BA27-1&entry=gmail&source=g
https://maps.google.com/?q=Hampshire+%5BA27-1&entry=gmail&source=g
https://maps.google.com/?q=Hampshire+%5BA27-1&entry=gmail&source=g
https://maps.google.com/?q=Hampshire+%5BA27-1&entry=gmail&source=g
https://maps.google.com/?q=Hampshire+%5BA27-1&entry=gmail&source=g
https://maps.google.com/?q=Hampshire+%5BA27-1&entry=gmail&source=g
https://maps.google.com/?q=Hampshire+%5BA27-1&entry=gmail&source=g
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40 patients all met the include criteria but then realised they were not very 

demographically diversified.  
  

The applicant replied that it was intended to monitor participation to ensure diversity; 

this was the reason behind asking participants to provide their gender and age. The 

only demographics that would vary was in the age and gender. It would assess the 

diversity of the participant demographics at approximately 50% through the recruitment 

(in main study phase) and then select accordingly for volunteers for the second half of 

the study.  
  

The Sub Committee was satisfied with the responses given to the issues raised.  
  

Favourable risk benefit ratio; anticipated benefit/risks for research participants (present and 

future)  

  

Members stated that A21 should specify how long each participant was expected to 

be in the study. The participant information leaflet stated that identifiable data would 

be destroyed after one year, however in A43 of the IRAS form it stated 12months to 3 

years, and therefore an explanation was requested.  
  

The applicant replied that it was intended to keep the data from 12 months to 3 years, 
in accordance with the CI’s PhD timeline. The PIS stated that “We will keep your 
contact details for 1 year after the study ends”. It was the understanding that the 
anonymised interview data was not the same as participant’s contact details.  
  

The Sub Committee was satisfied with the response given to the issue raised.  
  

Care and protection of research participants; respect for potential and enrolled participants’ 

welfare and dignity  

  

Members queried whether if as a result of an interview, some patients were identified 

to be poor medication compliant, would any action be taken.  
  

The applicant replied that generally speaking, there was no intension to take any action 

in this case, since this would require to share sensitive and personal information with a 

healthcare professional. The purpose of the study was to investigate medication 

adherence, not to enforce medication adherence. It was believed that it was the right of 

the person to adhere or not to their medication. However, in the unlikely event of 

extreme non-compliance threatening health or life, an appropriate health professional 

would be contacted.. (This had now been added to the distress protocol and the study 

protocol.)  
  

Members requested clarification on whether audio or audio/visual recording would be 

undertaken.  
  

The applicant replied that only audio recording would be undertaken as stated in 

protocol section 9.2.  
  

Informed consent process and the adequacy and completeness of participant information   
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Members stated that the electronic consent form included information gathering 

featuring (e.g. gender and age)., therefore gathering such data presumed that consent 

would be given and, if included in this form, it would be better to include it at the end, 

after the consent process had been completed. Submit a revised version or justify why 

this should not be changed.  
  

The applicant replied that potential participants, who fill in the consent form, would want 

to participate in the study. Based on the fact that the consent form was online. 

Nevertheless, see attached the revised consent form.  
  

Suitability of supporting information  

  

Members stated that the number of questions in the structured interview suggested 

that it may last over 20 minutes, therefore confirmation was requested as to where this 

timeline was derived from.  
  

The applicant replied that the interview was scheduled to last roughly 30 minutes, as 
stated in the protocol, section 4. The PIS had been updated to reflect this change 
(attached version 1.1). The timeline was derived from testing the questionnaire with 3 
adults of similar background as our intended participants.  
  

Clarify when the WHOQOL-BREF questionnaire would be completed. It was not clear why 
WHO version of Mental Health survey questionnaire was chosen for this study and why 
was the requirement to provide WHO with an annual update regarding activities related to 
this questionnaire. Members queried why WHO would be provided with a complete copy of 
User's raw data and data code books, including this questionnaire not included in the 
application.  
  

The WHOQOL-BREF questionnaire will be completed as an online survey, either 

before or after the interview.  
  

The applicant replied that this was not a mental health survey it was a health related 
quality of life survey. The WHOQOL-BREF questionnaire was developed by the 
Division of mental health and substance abuse of WHO. It was a questionnaire that 
had been used and could be used to measure health-related quality of life in diverse 
diseases. It had been considered that the alternative SF-36, but the WHOQOL-BREF 
was opted to be used after the PPI suggested using a shorter questionnaire than the 
SF-36. The WHOQOL-BREF was free to use on the condition that a copy of the data 
was provided, not altering the questionnaire and providing an annual update on its use. 
As we are not providing any personally identifiable data.  
  

Members requested that the GP poster be simplified.  
  

The applicant replied that a GP Poster was submitted for review.  
  

The Sub Committee was satisfied with the responses given to the issues raised.  
  

Approved documents  

  

The documents reviewed and approved were:  
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Document    Version    Date    

Copies of advertisement materials for research participants [GP 
Poster]   

Version 2   31 July 2018   

Evidence of Sponsor insurance or indemnity (non NHS Sponsors 
only) [insurance]   

1.0   20 July 2017   

Interview schedules or topic guides for participants [Interview guide]  1.0   21 June 2018   

IRAS Application Form [IRAS_Form_18072018]      18 July 2018   

IRAS Checklist XML [Checklist_18072018]      18 July 2018   

Letters of invitation to participant [Thank you letter]   1.0   20 June 2018   

Non-validated questionnaire [Questions for ePHRma]   1   12 July 2018   

Participant consent form   Version 2   31 July 2018   

Participant information sheet (PIS)   Version 1.1   31 July 2018   

Research protocol or project proposal [Distress Protocol - Patient 
Interviews]   

Version 2   31 July 2018   

Research protocol or project proposal [Protocol]   Version 2   31 July 2018   

Summary CV for Chief Investigator (CI) [Chief investigator CV]   1.0   02 July 2018   

Summary CV for student [Student CV]   1.0   02 July 2018   

Summary CV for supervisor (student research) [1st Supervisor CV]   1.0   26 October 2017   

Summary CV for supervisor (student research) [2nd Supervisor CV]        

Summary CV for supervisor (student research) [3rd Supervisor CV]      02 July 2018   

Summary of any applicable exclusions to sponsor insurance (non-
NHS sponsors only) [employers liability]   

1.0   01 August 2017   

Validated questionnaire [WHOQOL BREF questionnaire]         

Validated questionnaire [WHOQOL-BREF user agreement]         

  

Membership of the Proportionate Review Sub-Committee  
  

The members of the Sub-Committee who took part in the review are listed on the 

attached sheet.  
  

Statement of compliance   

  

The Committee is constituted in accordance with the Governance Arrangements for 

Research Ethics Committees and complies fully with the Standard Operating 

Procedures for Research Ethics Committees in the UK.  
  

After ethical review  

  

Reporting requirements  
  

The attached document “After ethical review – guidance for researchers” gives 

detailed guidance on reporting requirements for studies with a favourable opinion, 

including:  
  

• Notifying substantial amendments  
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• Adding new sites and investigators  
• Notification of serious breaches of the protocol  
• Progress and safety reports  
• Notifying the end of the study  

  

The HRA website also provides guidance on these topics, which is updated in the 

light of changes in reporting requirements or procedures.  
  

User Feedback  

  

The Health Research Authority is continually striving to provide a high quality service 

to all applicants and sponsors. You are invited to give your view of the service you 

have received and the application procedure. If you wish to make your views known 

please use the feedback form available on the HRA website:  
http://www.hra.nhs.uk/about-the-hra/governance/quality-assurance/     

  

HRA Training  

  

We are pleased to welcome researchers and R&D staff at our training days – see 

details at http://www.hra.nhs.uk/hra-training/    
  

With the Committee’s best wishes for the success of this project.  
  

  

  

  

  

  

18/NE/0253  Please quote this number on all correspondence  

  

Yours sincerely  
  

pp  

  
  

Professor Andrew Hall Chair  

  

Email: nrescommittee.northeast-newcastleandnorthtyneside2@nhs.net   
  

  

Enclosures:  

  

List of names and professions of members who took part in the review   
  

“After ethical review – guidance for researchers”   

http://www.hra.nhs.uk/about-the-hra/governance/quality-assurance/
http://www.hra.nhs.uk/about-the-hra/governance/quality-assurance/
http://www.hra.nhs.uk/about-the-hra/governance/quality-assurance/
http://www.hra.nhs.uk/about-the-hra/governance/quality-assurance/
http://www.hra.nhs.uk/about-the-hra/governance/quality-assurance/
http://www.hra.nhs.uk/about-the-hra/governance/quality-assurance/
http://www.hra.nhs.uk/about-the-hra/governance/quality-assurance/
http://www.hra.nhs.uk/about-the-hra/governance/quality-assurance/
http://www.hra.nhs.uk/hra-training/
http://www.hra.nhs.uk/hra-training/
http://www.hra.nhs.uk/hra-training/
http://www.hra.nhs.uk/hra-training/
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Copy to:  Dr Philip Scott  
Miss Emily Horsfall, CRN Wessex   
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North East - Newcastle & North Tyneside 2 Research Ethics Committee  

  

Attendance at PRS Sub-Committee of the REC meeting on 02 August 2018 via 
correspondence.  

  

   

Committee Members:   
  

Name    Profession    Present     Notes    

Mrs Ann Boardman   Retired Educationalist   Yes       

Professor Andrew Hall (Chair)  Former Associate Dean 
for Bio Resources   

Yes       

Dr Meiyi Pu   Consultant   Yes       

   

Also in attendance:   
  

Name    Position (or reason for attending)    

Miss Kerry Dunbar   REC Manager   

  

  

 

 

Miss Elisavet Andrikopoulou    

School of Computing, Buckingham Building  Email: hra.approval@nhs.net  

Lion Terrace  

Portsmouth  

PO1 3HE  

  

10 September 2018  

  

Dear Miss Andrikopoulou     

Research-permissions@wales.nhs.uk  

  

HRA and Health and Care  
  Research Wales (HCRW)   Approval Letter  
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Study title:  A mixed methods realist evaluation of electronic personal 

health records design and use to help patients get the full 

benefit of their prescribed medication.  

IRAS project ID:  240533   

Protocol number:  N/A  

REC reference:  18/NE/0253    

Sponsor  University of Portsmouth  
  

I am pleased to confirm that HRA and Health and Care Research Wales (HCRW) Approval 

has been given for the above referenced study, on the basis described in the application form, 

protocol, supporting documentation and any clarifications received. You should not expect to 

receive anything further relating to this application.  

  

How should I continue to work with participating NHS organisations in England and 

Wales? You should now provide a copy of this letter to all participating NHS organisations in 

England and Wales, as well as any documentation that has been updated as a result of the 

assessment.   

  

Participating NHS organisations in England and Wales will not be required to formally confirm 

capacity and capability before you may commence research activity at site. As such, you may 

commence the research at each organisation 35 days following sponsor provision to the site of the 

local information pack, so long as:  

  You have contacted participating NHS organisations (see below for details)  

 The NHS organisation has not provided a reason as to why they cannot 

participate   The NHS organisation has not requested additional time to 

confirm.  

  

You may start the research prior to the above deadline if the site positively confirms that the 

research may proceed.  

  

Page 1 of 7  
If not already done so, you should now provide the local information pack for your study to your 

participating NHS organisations. A current list of R&D contacts is accessible at the NHS RD Forum 

website and these contacts MUST be used for this purpose. After entering your IRAS ID you will be 

able to access a password protected document (password: House45). The password is updated on 

a monthly basis so please obtain the relevant contact information as soon as possible; please do not 

hesitate to contact me should you encounter any issues.  

  

Commencing research activities at any NHS organisation before providing them with the full local 

information pack and allowing them the agreed duration to opt-out, or to request additional time 

(unless you have received from their R&D department notification that you may commence), is a 

breach of the terms of HRA and HCRW Approval. Further information is provided in the “summary 

of assessment” section towards the end of this document.  

https://www.myresearchproject.org.uk/help/hlphraapproval.aspx
https://www.myresearchproject.org.uk/help/hlphraapproval.aspx
https://www.myresearchproject.org.uk/help/hlphraapproval.aspx
https://www.myresearchproject.org.uk/help/hlphraapproval.aspx
https://www.hra.nhs.uk/planning-and-improving-research/best-practice/nhs-site-set-up-in-england/
https://www.hra.nhs.uk/planning-and-improving-research/best-practice/nhs-site-set-up-in-england/
http://www.rdforum.nhs.uk/content/hra/
http://www.rdforum.nhs.uk/content/hra/
http://www.rdforum.nhs.uk/content/hra/
http://www.rdforum.nhs.uk/content/hra/
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It is important that you involve both the research management function (e.g. R&D office) supporting 

each organisation and the local research team (where there is one) in setting up your study. Contact 

details of the research management function for each organisation can be accessed here.  

  

How should I work with participating NHS/HSC organisations in Northern Ireland and 

Scotland?  

HRA and HCRW Approval does not apply to NHS/HSC organisations within the devolved 

administrations of Northern Ireland and Scotland.  

  

If you indicated in your IRAS form that you do have participating organisations in either of these 

devolved administrations, the final document set and the study wide governance report (including 

this letter) has been sent to the coordinating centre of each participating nation. You should work 

with the relevant national coordinating functions to ensure any nation specific checks are complete, 

and with each site so that they are able to give management permission for the study to begin.   

  

Please see IRAS Help for information on working with NHS/HSC organisations in Northern Ireland 

and Scotland.   

  

How should I work with participating non-NHS organisations?  

HRA and HCRW Approval does not apply to non-NHS organisations. You should work with your 

nonNHS organisations to obtain local agreement in accordance with their procedures.  

  

What are my notification responsibilities during the study?  

The document “After Ethical Review – guidance for sponsors and investigators”, issued with 

your REC favourable opinion, gives detailed guidance on reporting expectations for studies, 

including:   Registration of research  

• Notifying amendments  

• Notifying the end of the study  

The HRA website also provides guidance on these topics, and is updated in the light of changes in 

reporting expectations or procedures.  

  

I am a participating NHS organisation in England or Wales. What should I do once I 

receive this letter?  

You should work with the applicant and sponsor to complete any outstanding arrangements so you 

are able to confirm capacity and capability in line with the information provided in this letter.   

  

The sponsor contact for this application is as follows:  

  

Name: Dr Phillip Scott  

Tel: 02392846378  

Email: up629097@myport.ac.uk   

http://www.rdforum.nhs.uk/content/contact-details/
http://www.rdforum.nhs.uk/content/contact-details/
https://www.myresearchproject.org.uk/help/hlpnhshscr.aspx
https://www.myresearchproject.org.uk/help/hlpnhshscr.aspx
https://www.myresearchproject.org.uk/help/hlpsitespecific.aspx#non-NHS-SSI
https://www.myresearchproject.org.uk/help/hlpsitespecific.aspx#non-NHS-SSI
https://www.hra.nhs.uk/
https://www.hra.nhs.uk/
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Who should I contact for further information?  

Please do not hesitate to contact me for assistance with this application. My contact details are 

below.  

  

Your IRAS project ID is 240533. Please quote this on all correspondence.  

  

Yours sincerely  

  

Aliki Sifostratoudaki  

Assessor  

  

Email: hra.approval@nhs.net     

  

  

Copy to:  Dr Philip Scott, Portsmouth University, Sponsor contact    

Miss Emily Horsfall, CRN Wessex, CRN contact    

      

      

      

  

    

List of Documents  

  

The final document set assessed and approved by HRA and HCRW Approval is listed below.    

  

 Document    Version    Date    

Copies of advertisement materials for research participants [flyer and 

poster]   
1.0   20 July 2018   

Copies of advertisement materials for research participants [GP Poster]   Version 2   31 July 2018   

Evidence of Sponsor insurance or indemnity (non NHS Sponsors only) 

[insurance]   
1.0   20 July 2017   

HRA Statement of Activities [240533_SOA_PICs_Assessed by HRA]   1   27 July 2018   

Interview schedules or topic guides for participants [Interview guide]   1.0   21 June 2018   

IRAS Application Form [IRAS_Form_18072018]      18 July 2018   

Letters of invitation to participant [Thank you letter]   1.0   20 June 2018   

Non-validated questionnaire [Questions for ePHRma]   1   12 July 2018   

Participant consent form [Informed consent form]   2.1   28 August 2018   
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Participant information sheet (PIS) [Participant+Information+Sheet 

tracked]   
1.4   07 September 2018  

Research protocol or project proposal [Protocol]   Version 2   31 July 2018   

Research protocol or project proposal [Distress Protocol - Patient 

Interviews]   
Version 2   31 July 2018   

Summary CV for Chief Investigator (CI) [Chief investigator CV]   1.0   02 July 2018   

Summary CV for student [Student CV]   1.0   02 July 2018   

Summary CV for supervisor (student research) [1st Supervisor CV]   1.0   26 October 2017   

Summary CV for supervisor (student research) [2nd Supervisor CV]         

Summary CV for supervisor (student research) [3rd Supervisor CV]      02 July 2018   

Summary of any applicable exclusions to sponsor insurance (nonNHS 

sponsors only) [employers liability]   
1.0   01 August 2017   

Validated questionnaire [WHOQOL-BREF user agreement]         

Validated questionnaire [WHOQOL BREF questionnaire]         

      

Summary of assessment  

The following information provides assurance to you, the sponsor and the NHS in England and Wales 

that the study, as assessed for HRA and HCRW Approval, is compliant with relevant standards. It also 

provides information and clarification, where appropriate, to participating NHS organisations in 

England and Wales to assist in assessing, arranging and confirming capacity and capability.  

Assessment criteria   

Section  Assessment Criteria  Compliant with 

Standards  
Comments  

1.1  IRAS application completed 

correctly  

Yes  No comments   

        

2.1  Participant information/consent 

documents and consent process  

Yes  For the purpose of HRA assessment 

revisions were necessary to the participant 

information sheet and consent form in 

order to bring them in line with HRA 

standards.  

        

3.1  Protocol assessment  Yes  No comments  

        

4.1  Allocation of responsibilities and 

rights are agreed and documented   

Yes  A Statement of Activities document has 

been provided to assist with the study set 

up. A SOE would not be expected due to the 

limited study activities undertaken at this 

site type.  
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4.2  Insurance/indemnity 

arrangements assessed  

Yes  No comments   

4.3  Financial arrangements assessed   Yes  This study is not receiving external funding.  

        

5.1  Compliance with the Data 

Protection Act and data security 

issues assessed  

Yes  No comments  

5.2  CTIMPS – Arrangements for 

compliance with the Clinical Trials 

Regulations assessed  

Not Applicable  No comments  

5.3  Compliance with any applicable 

laws or regulations  

Yes  No comments  

        

Section  Assessment Criteria  Compliant with 

Standards  
Comments  

6.1  NHS Research Ethics  

Committee favourable opinion 

received for applicable studies  

Yes  

  

The REC Favourable Opinion letter has been 

issued.   

6.2  CTIMPS – Clinical Trials 

Authorisation (CTA) letter 

received  

Not Applicable  No comments  

6.3  Devices – MHRA notice of no 

objection received  

Not Applicable  No comments  

6.4  Other regulatory approvals and 

authorisations received  

Not Applicable  No comments  

  

Participating NHS Organisations in England and Wales  
This provides detail on the types of participating NHS organisations in the study and a statement as to whether 

the activities at all organisations are the same or different.   
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There is only one site type involved in this study, Participant Identification Centres. PICs will be responsible for 

putting up a poster at the GP surgery / Pharmacy to advertise the study.  

  

The Chief Investigator or sponsor should share relevant study documents with participating NHS organisations 

in England and Wales in order to put arrangements in place to deliver the study. The documents should be 

sent to both the local study team, where applicable, and the office providing the research management 

function at the participating organisation. Where applicable, the local LCRN contact should also be copied into 

this correspondence.    

  

If chief investigators, sponsors or principal investigators are asked to complete site level forms for 

participating NHS organisations in England and Wales which are not provided in IRAS, the HRA or HCRW 

websites, the chief investigator, sponsor or principal investigator should notify the HRA immediately at 

hra.approval@nhs.net or HCRW at Research-permissions@wales.nhs.uk. We will work with these 

organisations to achieve a consistent approach to information provision.   

  

Principal Investigator Suitability  
This confirms whether the sponsor position on whether a PI, LC or neither should be in place is correct for each 

type of participating NHS organisation in England and Wales, and the minimum expectations for education, 

training and experience that PIs should meet (where applicable).  

A Key contact would be expected to put up the study poster at the GP surgery / Pharmacy.  

  

GCP training is not a generic training expectation, in line with the HRA/HCRW/MHRA statement on training 

expectations.  

   

HR Good Practice Resource Pack Expectations  

This confirms the HR Good Practice Resource Pack expectations for the study and the pre-engagement checks 

that should and should not be undertaken  

The NHS sites will act as PIC sites (poster display). No HR or access arrangements are expected as the external 

research team will not be undertaking any study activities at the PIC sites.  

  

Other Information to Aid Study Set-up   

This details any other information that may be helpful to sponsors and participating NHS organisations in 

England and Wales to aid study set-up.  

The applicant has indicated that they do not intend to apply for inclusion on the NIHR CRN Portfolio.  

  

  

  

  

 

https://www.hra.nhs.uk/about-us/news-updates/updated-guidance-good-clinical-practice-gcp-training/
https://www.hra.nhs.uk/about-us/news-updates/updated-guidance-good-clinical-practice-gcp-training/
https://www.hra.nhs.uk/about-us/news-updates/updated-guidance-good-clinical-practice-gcp-training/
https://www.hra.nhs.uk/about-us/news-updates/updated-guidance-good-clinical-practice-gcp-training/
https://www.hra.nhs.uk/about-us/news-updates/updated-guidance-good-clinical-practice-gcp-training/
https://www.hra.nhs.uk/about-us/news-updates/updated-guidance-good-clinical-practice-gcp-training/
https://www.hra.nhs.uk/about-us/news-updates/updated-guidance-good-clinical-practice-gcp-training/
https://www.hra.nhs.uk/about-us/news-updates/updated-guidance-good-clinical-practice-gcp-training/
https://www.hra.nhs.uk/about-us/news-updates/updated-guidance-good-clinical-practice-gcp-training/
https://www.hra.nhs.uk/about-us/news-updates/updated-guidance-good-clinical-practice-gcp-training/
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