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Abstract. 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. 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. 
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. 
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1. Introduction 

Personal health records are defined as “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” [1]. PHRs are typically important for patients that are 

suffering from chronic conditions, who gain the most value and have the higher adoption 

rate [2]. PHRs and other mobile health apps are popular, however only 15% of them are 

linked to some medical providers, who would potentially be able to implement human-

computer-interaction (HCI) design and usability standards [3]. How can we ensure that 

a PHR meet the needs of their target audience? A good HCI-based PHR design should 

enable users to achieve their health goals effortlessly, whilst being usable [4]. 

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. 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 UK Medical Research Council guidance [5] 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 is part of a larger research project, the ePHRma study, where the most 

useful PHR design features to improve medication adherence in adults with long-term 

conditions are explored. Medication adherence can be defined as “the extent to which a 
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person’s behaviour towards their medication intake, corresponds with agreed 

recommendations from a health care provider” [6]. Medication adherence is a well-

known challenge in healthcare, and is related to a large number of factors such as side 

effects, forgetfulness or effective self-management and is affected by psychological 

factors and beliefs [7].  

This paper aims to answer the following research question:  

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? 

2. Methods 

The methods are described in detail in the published protocol [8]. In this study, the 

qualitative data have been identified as dominant [9], as the area is largely complex; thus 

the sampling strategy was based on the qualitative component of the study. The 

qualitative strand used interviews to collect data from a purposive convenience sample 

of participants, which were analysed using the Framework method [10] to answer the 

research question. The ‘gold standard’ for a purposive sample is to achieve saturation, 

which is impossible to predict; thus, a typical recommendation is medium sample size, 

roughly 30–40 participants. 

Realist evaluation was used to construct the theoretical models that answer the 

question “what works for whom, in what circumstances, what respects and how?” [11]. 

This study’s realist evaluation begins by seeking an explanation for why the outcome of 

interest occurs for some people and not for others. This study identify mechanisms from 

a pragmatic scope, at the level of human reasoning [11]. We have defined the following 

categories of mechanism in health informatics: social, emotional state, economical, 

educational, environmental or cognitive. These umbrella terms were conceptualised 

using the COM-B model [12] and the Identification of Medication Adherence Barriers 

Model (IMAB) [13]. The study was given Research Ethics Committee (REC) favourable 

ethical opinion and final approval by the Health Research Authority (HRA) and Health 

and Care Research Wales (HCRW) on 10 September 2018. The REC reference is: 

18/NE/0253, chaired by Professor Andrew Hall. 

3. Results 

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 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. 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 final programme for the people with diabetes cohort is illustrated in Figure 1.  

Patients who consider their medication regimen too complex or not sufficient or feel less 

capable of handling their medication, blood glucose testing or planned activities or 

feeling unrest and having low confidence levels are less likely to adhere. Patients who 
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have better patient-clinician relationship and prescribed access to diabetic kits such as 

Dexcom or Freestyle Libre perceive their medication regimen as simple and are less 

resistant to change that leads to better medication adherence. Patients with a greater sense 

of goal commitment perceive their medication regimen as something that they have to 

do to maintain their health-related quality of life and are less resistant to change. The 

sense of control that a prescribed diabetic kit such as Dexcom or Freestyle Libre provides 

them increases their feeling of esteem. When 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.  

 

Figure 1. Final CMO configuration for people with diabetes cohort. Middle green: Mechanism; blue-purple: 

COM-B factors; yellow-orange: IMAB domains; light green: themes; red: barriers. Illustration from: 

StellaKAngel 

 

 

Figure 2. Final CMO configuration for people with heart disease cohort. Middle green: Mechanism; blue-

purple: COM-B factors; yellow-orange: IMAB domains; light green: themes; red: barriers. Illustration from: 

StellaKAngel 
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The final iteration of the programme for the people with heart disease cohort is 

illustrated in Figure 2. Patients may improve their current medication adherence, by 

viewing a medication adherence percentage and sometimes sharing it in their social 

media of choice. An easy to use, often wearable and convenient PHR may enable patients 

to better plan their lives thus to improve their medication adherence. Some participants 

of this cohort stated that using a PHR increases patient-clinician communication and trust, 

since 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). 

The final iteration of the programme for the people with asthma cohort is illustrated 

in Figure 3. For this cohort acting pre-emptively to contact a clinician or take their 

emergency medication seem more important than actually manage their medication 

dosages. They are confident that they are taking their medication correctly and their 

attitude portrays this, since are monitoring their symptoms, progression and reactions to 

change the social context and society’s perception by being pleasers to their healthcare 

providers. By improving their confidence and lowering their stress levels patients are 

more focused on their health-related goals improving their medication adherence. 

Similarly, by being more active they may change their behaviours to improve their 

exercise regime and therefore their medication adherence, since the need for the use of 

emergency inhalers is lower. 

 

Figure 3. Final CMO configuration for people with asthma cohort. Middle green: Mechanism; blue-purple: 

COM-B factors; yellow-orange: IMAB domains; light green: themes; red: barriers. Illustration from: 

StellaKAngel 

4. Discussion and Conclusion 

This study used the realist evaluation and created three theoretical models. 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 

E. Andrikopoulou and P. Scott / Personal Health Records an Approach to Answer728



and differences on their care. The difference could also lie to the way the patients are 

administering their medications, as 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”. 

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. 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. 
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