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ABSTRACT 

To self-manage Type 2 Diabetes, patients must carry out a 

number of daily tasks; this has been dubbed patient work. 

These may have an effect on the patients’ affective wellbeing 

(e.g. cause distress) and may be cognitively demanding (e.g. 

require good memory and attention). Self-management 

Digital Health Interventions currently do not appropriately 

support such needs. In three studies, the aim was to 

investigate what affective and cognitive experiences are 

related to patient work and to explore how future 

technologies could support them. Study 1 analysed pre-

existing qualitative data, using the Four Pleasures and 

Information Resources frameworks, to identify the affective 

and cognitive experiences. User requirements were also 

drafted. In Study 2, three currently available tools were 

reviewed to understand whether and how they meet the 
requirements. Finally, in Study 3, the identified experiences 

and requirements were tested in an online questionnaire, 

exploring which items were the most important to users. The 

results indicate that acceptance of the condition, cravings for 

forbidden treats and happiness from meeting health targets 

are the most important affective experiences. Checking one’s 

weight, blood glucose and/or blood pressure, remembering 

food restrictions and memorising a medication routine are 

the most important cognitive experiences. A future support 

tool should provide a highly individualised experience, 

predict the effect of lifestyle choices on the user’s health and 

help the user feel happy from meeting targets. The 

significance of each experience and requirement and 

implications for design work are discussed. 
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1. INTRODUCTION 
Type 2 Diabetes Mellitus (T2D) is a common condition, 

where the pancreas does not produce sufficient insulin to 

meet the body’s needs or the body has grown resistant to 

insulin [66]. In 2018, about 3.4 million people were living 

with a T2D diagnosis in the UK [13]. However, it is likely 

that more people are living with T2D, undiagnosed, as early 

symptoms may be difficult to recognise. 

1.1. Type 2 Diabetes, Patient Work and Digital Tools 

To manage the condition, patients must adjust their lifestyle, 

including adhering to medications, diet, exercise plans and 

monitoring their glucose levels. Comorbidities and 

complications, such as eye or foot problems, are also 

common, creating an even larger burden on the patient and 

reducing their quality of life [69].  

Yin et al. [71] took a unique perspective at this T2D self-

management experience. To understand how patients 

perceived self-management, they describe ‘patient work’. 

Patient work involves not only health-related tasks such as 

taking medication but also related tasks such as planning 

doctor appointments. It is a sum of all required tasks that 

result from the condition and comorbidities, and it could lead 

to a number of consequences, such as distress and social 

issues. The researchers collected qualitative and quantitative 

data from patients (N=26). The data included questionnaires, 

interviews, a body-worn camera over a 16-hour period, time-

use diaries and researcher observation notes. With this data, 

the researchers hope to better understand the demands of 

living with T2D. The present study builds on their work by 

analysing the collected data. 

Presently, a number of tools are available to support the self-

management experience. Recently, these are moving from 

non-digital interventions such as paper publications to digital 

tools such as apps and websites [57]. Digital health 

interventions (DHIs), especially apps, may be more practical, 

as they are available around the clock and can be tailored to 

the specific user’s needs. However, such DHIs may presently 

inadequately address the cognitive and affective experiences 

in patient work.  
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1.2. Cognitive and Affective Patient Experiences 

The present studies combines and explores the cognitive and 

affective experiences in order to understand and support the 

overall mental wellbeing of people living with T2D. 

Self-management of a complex condition such as T2D is 

cognitively demanding, as patients may need to balance a 

wide spectrum of tasks [55]. T2D patients may also become 

stressed due to factors such as guilt and anxiety stemming 

from the pressure to adhere to self-management tasks. The 

burden may negatively impact the affective experience of the 

patients, as they often report depressive symptoms [10]. 

As such, in this proposal we talk about the cognitive and 

affective experiences of T2D patients. ‘Cognitive tasks’ are 

understood as conscious intellectual tasks, which use 

resources such as memory, attention or thinking [52]. In this 

study, we will focus on how cognitive resources are used in 

patient work, for example to remember to take medications. 

Ultimately, the study will consider how to reduce the 

cognitive load of patient using novel or existing technology 

to provide an easier patient work experience. 

‘Affective states’ are processes that involve emotions [46] 

and are typically positively or negatively charged. The focus 

will be placed on how emotions are elicited in patient work 

and how they can be enhanced (in case of positive emotions) 

or reduced (in negative emotions). In some cases, the 

affective experiences may also impact one’s mental health. 

While mental health in T2D has been extensively studied 

(see below in 2. Literature Review), the present study will 

investigate the sub-clinical range of affective issues that the 

patients might encounter (e.g. feeling fearful or frustrated). 

1.3. Current Studies and Research Objectives 

The present project aims to investigate how affective and 

cognitive factors relate to patient work in T2D, building on 

the initial work of Yin et al. [71]. A holistic approach is used 

to assess the tasks involved in patient work, rather than 

focusing only on separate tasks (e.g. diet management, 

exercise or medication). The findings are also used to create 

design recommendations for a digital support tool. 

In the three studies, the following specific research 

objectives and questions are addressed: 

1. Study 1 aims to identify the affective and cognitive 

experiences relating to patient work in T2D, and to 

explore affective and cognitive user requirements for a 

digital health intervention. 

2. In Study 2, the objective is to assess whether and how 

current digital tools support the affective and cognitive 

user requirements as identified in Study 1. 

3. Study 3 aims to prioritise the above identified user 

experiences and requirements, in order to guide future 

designs. Specifically, this study aims to identify about 6 

experiences and 3 requirements that require 

consideration in future design work. 

1.4. Contributions of This Project 

In this project investigating the cognitive and affective 

requirements for a DHI for people living with T2D, the 

following contributions are made: 

• A list of cognitive experiences reported by people 

self-managing T2D, ordered by importance 

• A list of affective experiences reported by people 

self-managing T2D, ordered by importance 

• A list of user requirements for an existing or novel 

DHI to support the above experiences, ordered by 

importance 

• A discussion of the design implications of the above 

for novel or existing DHIs 

Table 1 also demonstrates how the contributions were made 

through the three present studies.

 
Study 1 

Deductive Data Analysis 

Study 2 

Review of Current 

Technologies 

Study 3 

Online Questionnaire 

Affective Experiences Identified through a 

qualitative analysis 

 
Quantitatively evaluated 

Cognitive Experiences Identified through a 

qualitative analysis 

 
Quantitatively evaluated 

User Requirements Extracted from the 

experiences above 

Specific examples attached 

to each requirement 

Quantitatively evaluated and 

further qualitatively 

discussed 

Design implications for 

self-management 

digital interventions 

 
Three selected technologies 

reviewed in light of 

requirements 

Qualitatively evaluated from 

the users’ perspective 

Table 1. Overview of contributions through the three studies.
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2. LITERATURE REVIEW 

2.1. Patient Work as an Individual Experience 

Self-management of Type 2 Diabetes (T2D) involves a 

number of tasks. Thompson [64] was one of the first to 

address the issue of self-management primarily from the 

patients’ perspective. Qualitative data was gathered from a 

number of Diabetes Mellitus (DM) patients in order to 

understand how the patients perceive self-management 

requirements. Patients changed their lifestyles significantly 

following diagnosis, including dieting, exercise, glucose 

monitoring but these changes were typically not maintained 

over time. Attention to diet was particularly important, as 

many patients struggled to monitor their carbohydrate intake 

as required. Difficulties were typically tackled with 

developing strict habits and routines. The involvement of 

family, friends and the workplace was also important. 

Moreover, a T2D diagnosis can impact the patient’s whole 

life, as it is also associated with detriments in productivity, 

including work performance [28]. 

Nonetheless, it is difficult to develop self-management 

solutions, as each patient encounters different kinds of 

individual barriers. For example, patient with comorbidities 

may require more clinical attention and their self-

management needs may be more complex [9]. Barriers also 

include factors beyond health, such as social (e.g. family 
support) and organisational (e.g. amount of free time) [22, 

25].  

Such barriers can be addressed individually within clinical 

work or interventions. Individualised education plans which 

have taken this into consideration are found to be more 

effective that treatment-as-usual plans at improving health 

outcomes in T2D [15]. 

At the same time, in complex cases, individual treatment 

plans may be difficult for patients to comprehend and adhere 

to. In complex cases, time and effort is required from the 

clinicians and patients to develop individualised self-

management plans. A key concern in the patient perspective 

is motivation. Patients often do not appreciate the gravity of 

the possible short and long-term outcomes and are not 

determined to adhere to strict self-management [35]. It is 

vital to understand both the benefits and negatives of 

individual treatments. Although they may target patient-

specific barriers, they are relatively costly and effortful. 

In summary, it is important to bear in mind that T2D self-

management is a highly individualised experience. Every 

patient may encounter their own challenges, and work 

towards their own targets. Good self-management 

interventions should consider and address this, while taking 

much of the burden off the patient.  

2.2. Affective Patient Experiences 

Another factor that may largely influence the patient 

experience are the affective states associated with the self-

management of T2D. 

Delahanty et al. [10] highlighted the role of stress in self-

management. The authors aimed to identify predictors of 

condition-related stress. Distress was generally the highest in 

insulin-treated patients. However, this may have been 

mediated by condition severity. ‘Worrying about the future’ 

and ‘Guilt/anxiety when ... off track with diabetes’ were 

identified as the top two stressors in patients’ lives. A 

possible implication is that interventions should consider 

patients’ emotional distress, specifically worry, guilt and 

uncertainty arising from living with T2D. However, this 

study did not consider any other affective states and did not 

relate the stressors to self-management or interventions. 

Ali et al. [1] systematically reviewed the literature related to 

how depressive symptoms contribute to health-related 

quality of life in T2D. Such experiences naturally affect the 

mental components of quality of life. They also mildly affect 

the physical components. Suffering from affective disorders 

or even sub-clinical symptoms may hinder the efficacy of 

interventions unless they incorporate psychological 

emotional support. Moreover, depression, anxiety, and stress 

disorders all have higher prevalence rates in T2D populations 

than in the healthy population [2, 34]. 

As such, the literature on affective experiences in self-

management has focused mainly on negative experiences 

such as stress and depressive symptoms, and mental health 

issues. On one hand, this highlights the importance and 

prevalence of such experiences in T2D. On the other hand, 

the research has not systematically investigated the breadth 

of affective experiences which patients may encounter. 

These could be specific experiences relating to parts of 

patient work, patient work as a whole, and could be negative, 

positive or mixed. 

2.3. Cognitive Patient Experiences 

Cognitive factors, i.e. how patients think about self-

management, may also influence the overall experience. 

Specific cognitive abilities, including memory, attention or 

problem solving, have been found to be associated with 

better self-management practices [50]. This may be because 

self-management is a generally complex process, as it 

involves a careful balance of diet, medication, exercise and 

many other tasks. The patient must keep everything in mind 

and plan their lifestyle accordingly. 

This often becomes an issue as older adults may suffer from 

different types of sub-clinical and clinical cognitive 

impairments, which in turn affect the quality of their self-

management practices [17, 61], as well as other outcomes 

such as use of healthcare services [59]. 

Although is it well-known that specific cognitive functions 

are crucial for adequate self-management, little work has 

been done to understand this from the patient’s point of view. 

For example, which self-management tasks are done while 

relying on memory, decision making, etc? 
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Finally, affective and cognitive experiences may influence 

each other. For example, depression is associated with 

decrease in cognitive function [16]. However, the interaction 

between the affective and cognitive factors in T2D has not 

been well examined. For this reason, this project this project 

seeks to provide a fuller understanding on how both facets 

affect patients’ psychological processes and overall 

wellbeing. 

2.4. Previous Health Interventions for T2D 

Numerous traditional (i.e. face-to-face) and digital self-

management interventions for T2D have been developed. 

These interventions may use a number of methods to aid the 

patients monitor their blood glucose regularly, plan their diet 

and exercise. Some interventions also educate patients on the 

condition and why lifestyle changes can make a positive 

impact. Overall, they show good outcomes, such as 

improved blood glucose levels [41, 42], but are often lacking 

in certain areas. 

2.4.1. Face-to-face Interventions 

In a large mixed-methods study, Arnold-Wörner [4] tried to 

understand what factors predict T2D patient compliance with 

self-management treatment plans. In the study, only about 

20% of patients showed good overall compliance. Specific 

parts of treatment regime (e.g. diet, medications) were poorly 

correlated with compliance. However, participation in health 
education predicted good compliance. This study highlighted 

the importance of self-management interventions with a 

particular focus on education. The efficacy of such 

interventions has also been confirmed in a meta-analysis 

[40]. 

However, face-to-face interventions have several 

shortcomings. The largest issue is that such interventions are 

procedurally difficult, requiring healthcare referrals and 

creating extra costs per patient [49]. Depending on the 

healthcare system of a country, this process can become quite 

onerous and prevent the patient from receiving an 

intervention promptly and effectively. Furthermore, such 

interventions have mixed results for psychological 

outcomes, such as depressive symptoms or anxiety, as shown 

in a meta-analysis [60]. Mainly interventions with a 

psychological focus proved helpful for this purpose. 

However, due to the procedural costs of such interventions, 

it is difficult, if not impossible, to combine theoretical and 

practical health education as well as psychological support in 

one face-to-face intervention. Instead, each intervention type 

is successful only at addressing its respective goal. 

As an example, Miller, Kristeller, Headings and Nagaraja 

[36] developed a focused dieting intervention that 

approaches the complexity of self-management from a 

perspective of psychological support – a mindful eating 

intervention. This intervention is unique in that it 

incorporates mindfulness principles to tackle the complexity 

of managing a restricted diet. When compared to a self-

management intervention, mindful eating was only more 

successful at improving mindfulness. The self-management 

intervention was better at improving knowledge of nutrition 

(effect sizes not shown, but all p < .0125). 

 in managing a complicated condition – this could help the 

patient tackle the complexity. Mindful eating was more 

successful than a generic self-management intervention at 

improving mindfulness. The self-management intervention 

had better self-efficacy and knowledge outcomes. 

In summary, face-to-face interventions are overall good at 

improving some health outcomes, especially those with an 

educational focus. However, they are procedurally costly and 

may not be able to address the patients’ health and 

psychological together at the same time. 

2.4.2. Digital Interventions 

Recently, more digital interventions have become available 

to support diabetes self-management. Free et al. [19] 

quantitatively compared and reviewed mobile technologies 

that support health care across several clinical conditions. 

Interventions aimed at diabetes control yielded mixed 

results. There was a consistent effect of reduced glycated 

haemoglobin (Hb1Ac) level, which is an indicator of long-

term blood glucose control. The reviewed interventions were 

typically targeted at different behaviours, e.g. weight loss or 

physical activity. 

More recently, Pal et al. [44] qualitatively explored the self-

management needs of T2D patients and how Digital Health 

Interventions (DHIs) can be used to support their 

experiences. They found that traditional healthcare was often 

unable to address all the needs of all patients – e.g. emotional 

regulation or psychological adjustment are highly 

individualised needs that were difficult to address. DHIs 

could offer to help with these facets, as they are available 

around the clock and can have personalised content. 

Franco, Gallardo and Urtubey [18] find positive results for 

the effects of web-based interventions; however, they only 

reviewed trials with digital tools that are costly as they 

require individual therapist input and focus solely on patients 

with diagnosed depression. Moreover, all reviewed 

interventions are web-based, rather than app-based. Apps 

may provide a richer experience, as they are available on the 

go [57] and can offer features such as reminders. Further to 

this point, Nobis et al. [38] report good outcomes for a web-

based mobile-enabled intervention, aimed at specifically 

reducing depressive symptoms. As such, tools that aim at 

supporting the user’s psychological wellbeing are promising, 

and they should be available on the go to fit the user’s 

schedule. 

However, at the same time, van der Feltz-Cornelis [67] 

argues that the effect sizes of using DHIs on glycaemic 

control and psychological wellbeing in diabetes are small. A 

meta-analysis [23]  of web-based interventions aimed at 

improving T2D patients’ wellbeing found little support for a 

positive effect. Both studies point out the importance of 

further research, which should marry psychological support 

with health support to offer an individualised experience, 
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addressing both health and psychological needs, specifically 

for diabetics. 

For example, one popular app for holistic self-management 

of T2D, endorsed by the American Diabetes Association 

[12], is Glucose Buddy. This app allows the user to track their 

medications, diet or exercise. Previous research has indicated 

that this may be one of the most effective freely available 

DHIs [57]. However, this app does not aim to support the 

user’s mental wellbeing.  

Another example is the Learning Zone published by Diabetes 

UK [14]. This is primarily a web-based mobile-enabled 

support tool for people living with diabetes, with content for 

different types of diabetes. It aims to support patients through 

a journey of learning about their condition and improving 

their lifestyle to make healthier choices. While it is endorsed 

by a trustworthy organisation (Diabetes UK), little to no 

empirical work has been published around its effectiveness 

(however, it may be possible that the current Beta version is 

being tested). 

Finally, myCompass [8, 51] is a recent web-based mobile-

enabled tool backed by empirical research, addressing 

specifically the patients’ psychological needs. The 

intervention is based on the principles of cognitive 

behavioural therapy and is available to anyone. Recent 

research has focused on its efficacy for diabetic patients. The 

trials have shown mixed results for wellbeing outcomes; no 

results have been reported for health-related outcomes yet. 

While the intervention seems promising, it does not offer a 

fully T2D-targetted experience. 

Some work has also been done to develop affective health 

technologies not restricted to a particular condition. Looije, 

Neerincx and Cnossen [32] designed and prototyped three 

empathetic robotic assistants, which encouraged participants 

to modify their health behaviours. The assistants displayed 

emotions and had a social personality. The personified 

assistants (virtual or physical voice-based assistant with a 

character) were preferred by the participants to the text-based 

assistant. This study is an illustration of the alternative 

interfaces that could be used in self-management supportive 

technology. However, the use of such interfaces in chronic 

conditions has not yet been investigated. 

In summary, digital technologies have been developed to 

support various facets of self-management of T2D. 

However, their efficacy is sometimes unclear or mixed, 

possibly as they only target either health management or the 

psychological needs of the users, not both. Benefits of digital 

tools, compared to face-to-face, include availability around 

the clock and opportunity for a highly individualised 

experience. 

2.5. Research Gap 

Extensive work has been done to create self-management 

interventions which address specific health needs. However, 

the efficacy of these interventions, both face-to-face and 

digital at improving the users’ psychological wellbeing is 

unclear. This is despite both affective and cognitive factors 

playing an important role in self-management [55]. In fact, 

interventions that do successfully support psychological 

wellbeing often omit the health-related self-management 

needs. 

As such, the present work will holistically evaluate the 

affective states and cognitions that are involved in patient 

work for the purpose of a design or redesign of a holistic self-

management support tool, or a DHI. Although DHIs are 

widely used and effective, the design or improvement of the 

interventions could be informed by the understanding of 

individual cognitive and affective experiences. 

2.6. Theory and Methodology 

Theoretical frameworks have been developed to 

systematically analyse the affective and cognitive 

experiences, specifically for the purpose of supporting digital 

intervention design. These frameworks are discussed below. 

2.6.1. Affective Frameworks 

To understand affective experiences, Norman [39] has 

proposed a framework based on the corresponding areas of 

neural emotion processing. In his work, affective responses 

occur over time – visceral, behavioural and reflective. The 

first are immediate, automatic reactions to an object or a 

situation, and are rather simple judgments (e.g. good/bad). 

Behavioural emotions are partially consciously processed. 
They are tendencies to act in a certain way in reaction (e.g. 

happily, fearfully). Reflective emotions are fully conscious, 

and they take place later after first encounter with the object 

(e.g. a fond memory). This framework is theoretically strong, 

as it is based on research in neuropsychology. However, it is 

difficult to implement to analyse an experience as complex 

as self-management, as it relies on temporal stages after one 

singular event (e.g. interacting with a technology). 

Another framework has been outlined by Jordan [26] – the 

Four Pleasures (FP) framework. Four ‘pleasures’ (areas of 

affective experiences) are suggested: physiological (e.g. 

sounds, touch-feel), psychological (e.g. working on a 

cognitive task), sociological (stemming from interactions 

with others), ideological (motivational factors, e.g. moral 

rules).  Describing the experience in each area, including 

negative, neutral and positive experiences can help a design 

process by understanding the experience and then focusing 

on enhancing positive and diminishing the negative affective 

attributes. Using this framework, it is possible to identify 

smaller parts of a complex experience (e.g. the social 

experiences in self-management, including interacting with 

healthcare professionals, carers, friends, etc.). As such, it is 

suitable for the present purpose of investigating the affective 

experiences in self-managing T2D. 

2.6.1. Cognitive Frameworks 

To understand the cognitive experiences in self-

management, there is less theoretical work available. The 

cognitive frameworks used in Human-Computer Interaction 

research are typically used to describe the cognition involved 
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in an interaction with an existing technology (e.g. User 

Cognition Modelling [33]), rather than to support the design 

of a novel technology. 

Distributed Cognition [70] is a more recent theory. It 

supports design work, as well as analyzing existing 

interactions. It builds on the idea that cognition takes place 

in an environment, relying on both internal (e.g. memory) 

and external (e.g. written notes) resources. Smaller internal 

and external resources must then be combined and 

coordinated to carry out larger cognitive tasks, such as 

interacting with an app or self-managing a chronic condition. 

Within the theory of Distributed Cognition, frameworks exist 

for applying theory to practice. The Information Resources 

(IR) [70] framework describes 6 resources which people use 

to coordinate their cognition. Each resource can be internal 

or external. They are: Action-Effect (rules, cause and effect 

relations), Goals (target state that one is working towards), 

History (a record of past events, states, actions), Plans 

(specific steps to be taken to complete an action), 

Possibilities (options to be chosen from) and State (the 

current state of the system). Combining all the resources, a 

task can be carried out. For design, a description of how the 

user accesses each of the information resources (e.g. do they 

remember them or are they represented externally?) can be 

collated. Next, a support tool should be designed to offload 

the internal representations into external. IR can also be used 

to evaluate existing interactions to assess whether the user 

does not need to store too much information internally. As 

such, the IR framework is suitable for the present purpose of 

understanding the cognition behind self-managing T2D. 

3. STUDY 1: DEDUCTIVE DATA ANALYSIS 

Study 1 aimed to analyse the cognitive and affective 

experiences of T2D patients and translate them into user 

requirements for a future DHI. 

3.1. Methods 

3.1.1. Data Collection 

Data provided by Yin et al. [71] will be used as a basis for 

the analysis. For full details, see the original paper 

The data collection took place before the present project. 

Mixed-methods data was collected from a sample of people 

living with Type 2 Diabetes and at least one comorbidity in 

Australia (N = 26). Out of all participants, 10 (38.5%) were 

women and 16 (61.5%) were men. The average age was 72.3 

years (Standard Deviation, SD = 10.0). 

Multiple types of data were collected in the initial study, as 

it aimed to encompass the patient work experience as a 

whole. However, given the scope of the present project, only 

the following were analysed: 

1. Two interviews. The first semi-structured interview 

lasted about 1 hour and covered areas such as the 

participant’s life and medical history, current patient 

work practices, mental health. The second semi-

structured interview took place approximately 24 hours 

after the first and lasted 30-40 minutes. The latter 

interview mainly focused on data collection using a 

body worn camera during the 24 hours in between (the 

camera data is not used here). 

2. Researcher notes. The interviewing researchers 

completed a semi-structured qualitative summary of 

each participant within a week of data collection. This 

included their perception of the participant and 

highlights the most important information from the 

interview. 

3.1.2. Deductive Data Analysis 

Transcripts of all interviews and researcher notes were 

loaded into NVivo 12 for a deductive data analysis (DDA). 

This method has been used in HCI to analyse qualitative data 

in the light of a pre-existing theoretical framework. Codes do 

not emerge from the data, but rather are set by theory [56]. 

The present analysis composed of applying an affective 

(“Four Pleasures”, FP, [26]) and a cognitive (“Information 

Resources”, IR, [70]) framework. 

The COREQ checklist for Data Analysis and Reporting was 

completed [65]. This checklist is used to ensure rigorous 

methods have been employed wherever possible. It is 

presented in Appendix 1: The COREQ Checklist. While the 

author strived to ensure a rigorous and transparent process, 

some standards were not possible to achieve. For example, 

as the present work is an MSc Final Research Project, there 

was only one full-time researcher available who could 

conduct full coding. 

For clarity, throughout this section and in the COREQ 

checklist, ‘Themes’ refers to specific experiences that the 

participants reported. Each dimension of the framework can 

have no experiences or multiple experiences. 

The 4 dimensions of the FP framework and the 6 dimensions 

of the IR framework were created as separate nodes. Then, 

the data was scanned for any quotes related to any dimension. 

Relevant quotes were coded at the relevant node. For 

example, any mentions of affective states stemming from 

sociological sources, such as trust for carers, were coded in 

the “Sociological” node, under the affective analysis. 

However, only health-related experiences were coded. As 

such, for example, a quote enjoying the smell of a fresh 

garden is a Physiological affective experience; however, it is 

not health-related, and as such would be excluded. The 

coding guidelines are presented in Appendix 2: Coding 

Guidelines.  These guidelines are extracted from the original 

papers describing the frameworks [26, 67], but also include 

very simple layman explanations, as the second coder (the 

supervisor) was not initially familiar with the theoretical 

frameworks. 

To ensure rigour in the coding process, the second supervisor 

checked the coding file. She scanned each coded quote 

according to the coding tree to verify it has been coded 

correctly. Through a series of discussions, codes, coded 
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quotes and resulting experiences were iteratively clarified 

until consensus was reached. 

The resulting experiences were placed in a table, with each 

row representing one dimension of the framework. 

Experiences that were reported by at least 3 participants were 

noted in the table. For FP, experiences were further 

categorised as predominantly positive or negative. 

Emotional experiences appear on a spectrum of positive to 

negative. For IR, experiences were categorised as 

predominantly internal or external. The IR framework 

describes resources, which can be stored internally (e.g. 

remembered) or externally (e.g. written down, reminded by 

a digital technology). As such, each experience was 

described as relying primarily on internal or external 

resources. 

3.1.3. User Requirements and Personas 

To support the future development of a Digital Health 

Intervention (DHI), user requirements were created based on 

the table of experiences described above. 

Each row (i.e. each facet of the frameworks) loosely 

corresponded to one requirement. The requirements guide 

the enhancement of positive states to diminish negative 

states, or the moving of internally stored resources to 

external, in order to lower the cognitive load of the user. 

Some facets did not create any requirements, as they did not 

contain any needs (i.e. the experiences are currently well 

managed). Some requirements span across multiple 

experiences. Three further requirements were set by the 

literature review. 

The requirements were then refined through a series of 

iterations. The first iteration was based on the DDA. Next, 

the list of requirements were discussed with members of the 

team (N=3) who were working on separate projects relating 

to T2D, but had not been previously involved in this Study, 

in order to ensure that they are accurate representations of 

their experience of the patients’ needs. The author took notes 

on the unstructured discussion. Requirements were also 

refined in Studies 2 and 3. 

Furthermore, design user personas were created. The process 

was inspired by LeRouge, Ma, Sneha and Tolle [23]. They 

developed a set of user requirements and personas of the 

Chinese Type 2 diabetic population. This approach was 

adapted here as it concerned a very similar user group and 

was also used to inform the design of a digital health 

intervention. Like in their study, the present study described 

personas in terms of demographics, technology skills and 

health status. Further categories met the aims of the current 

study: cognitive and affective experiences according to the 

frameworks. However, the personas only offer a limited view 

into the target users, as they only encompass areas relevant 

to the scope of the present study. 

Two personas were created. Cognitive and affective 

experiences that often occurred together were used to 

describe the personas. Each participant from the sample was 

then assigned to the persona with which they had more 

overlapping experiences. The demographics, daily tasks, 

health status and technology knowledge were either 

calculated as mean or the most frequently occurring values 

amongst participants who were grouped together. Some 

categorical descriptors (e.g. gender, medications) were 

exhausted between the two personas, to ensure all 

participants are represented. For example, one persona is 

female, and the other is male; one is retired, and the other is 

working. 

The two personas were then discussed with other members 

of the research team, along with the requirements (as 

described above). This was to confirm that the personas are 

an accurate representation of the patients. Where relevant, 

iterative changes were made to the personas in response to 

the feedback. 

Moreover, individual patient profiles were shared with 4 

participants from the original sample. These profiles were 

similar to the structure of the user personas, but only included 

data extracted from the specific participant. They were 

briefly asked for informal feedback, i.e. whether they believe 

this encompasses how they think and feel about the 

condition. 

3.2. Results 

3.2.1. Deductive Data Analysis 

The framework analyses uncovered different experiences 

that the participant reported. For example, while some 

participants accepted their condition(s), others were fearful, 

especially of the future of their life with the condition The 

full results are shown in Table 2 and Table 3. Linked 

illustrative quotes are shown in   



 8 

Appendix 3: Illustrative Quotes from the Deductive Data 

Analysis. 

Source Positive Negative 

Ideological Acceptance of the condition [Q1] Fear of condition worsening [Q2] 

Physiological Happiness from enjoying occasional treats 

[Q3] 

Happiness from exercise [Q4] 

Frustration from mobility 

impairment [Q5] 

Sadness from pain and discomfort 

[Q6] 

Cravings for forbidden treats [Q7] 

Psychological Happiness from meeting health targets [Q9] 

Satisfaction from intentionally disregarding 

the condition [Q10] 

Frustration from health not 

improving [Q8] 

Frustration from being unable to 

do the same as before [Q11] 

Sociological Irritation with healthcare professionals 

[Q12] 

Trust, gratefulness towards others 

who help with condition [Q13] 

Table 2. Experiences emerged from the FP analysis. 
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Resource Internal External 

Action-Effect Remembering rules for adjusting insulin 

and diet based on blood glucose (BG) 

[Q14] 

Learning own responses to medication, 

food and bodily functions [Q15] 

 

Goals Remembering clinical goals [Q16] Being reminded of health goals by 

pets, children, etc. [Q17] 

Drawing attention to a visible spot 

to remember medication goals 

[Q18] 

History Remembering past medical conditions 

[Q19] 

Tracking past activity with digital 

tools [Q20] 

Tracking past events with paper 

records [Q21] 

Tracking which medications have 

been taken using packages [Q22] 

Plans Memorising a medication routine [Q23] Planning medications and regimes 

via physical aids [Q24] 

Planning medications and regimes 

via paper records [Q25] 

Planning travel medications via a 

travel pack [Q26] 

Possibilities Remembering food restrictions and 

recommendations [Q27] 

Receiving treatment options from 

a healthcare professional [Q28] 

State “Knowing/feeling” own BG [Q29] 

 

Checking weight, BG, blood 

pressure (BP) [Q30] 

Recording current state with 

digital tools [Q31] 

Recording current state with paper 

records [Q32] 

Table 3. Experiences emerged from the IR analysis. 

3.2.2. User Personas 

The two final personas were representative of participants 

who experience predominantly affective or cognitive issues, 

respectively. As has been demonstrated in previous work 

[30], the needs of a niche group such as Type 2 Diabetic 

patients within a specific scope (i.e. affective and cognitive 

needs) can be expressed through as little as 2 personas. As 

such, to express the two types of needs that are investigated 

in the project, each persona represents someone who is doing 

well from one side but less well from the other perspective. 

The personas are presented in Figure 1 and Figure 2. Alice 

(Figure 1) is a persona of someone who has accepted their 

condition well but may struggle with the cognitive load of 

patient work (e.g. remembering the medication routine). Ian 

(Figure 2), on the other hand, has multiple negative affective 

experiences (e.g. feeling worried about the future) but has 

managed to deal with the condition well from a cognitive 

perspective. 

This grouping was supported by the occurrence of the 

experiences in the dataset. For example, out of the 7 

participants who experienced acceptance of their condition, 

4 (57%) reported at least one other positive experience. Out 

of the 3 participants who reported fear of their condition 

worsening, only 1 (33%) reported any positive experiences. 

It should however be noted that this grouping into personas 

has been done solely to illustrate the needs of the 

participants, rather than to highly accurately represent the 

real variations in the Type 2 Diabetic population. All the data 

used was qualitative, and as such conducting any statistical 

inferential tests to reliably group the personas would not be 

feasible. 
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Figure 1. Alice User Persona. 

 

Figure 2. Ian User Persona. 

3.2.3. User Requirements 

The resulting user requirements are presented in Table 4, 

along with further iterations from Studies 2 and 3. No user 

requirements were created based on the cognitive 

experiences in the State and History facets, as the resources 

seemed mainly external and are well managed. 

“I'm just thankful that I can still walk around and operate as I do. I 

don’t ask what my medications are for, I just take them.”

75-years-old

ABOUT

HEALTH STATUS

Married; 3 adult children

T2D 

Hypertension and high cholesterol 

Asthma

7 Oral medications Creams, eye drops

5 Specialists

Retired

Uses a desktop and a phone for entertainment and 

communication, but limited skills otherwise.

Ideological: Accepting of the condition.

Psychological: Satisfied if conditions don’t obstruct daily tasks.

Physiological: Occasionally enjoys forbidden treats in moderation.

Sociological: Trusts her specialists and family, who look after her.

AFFECTIVE STATES

COGNITIVE RESOURCES

TECH KNOWLEDGE

Action-Effect: Remembers the effects of food on BG.

Goals: Remembers own and clinical health-related goals.

History: Does not explicitly track her medications or BG.

Plans: Memorised her medication schedule.

Possibilities: Mostly follows specialist’s advice.

State: Knows/feels her BG. Specialists do other tests.

ALICE

“I dislike that the disease is there all the time.  You can’t get rid of 

it. But I try as hard as I can.”

ABOUT

HEALTH STATUS

Married; 1 adult child

T2D 

7 comorbidities

11 Oral medications Insulin injections

7 Specialists

69-years-old

Working

Fairly skilled at using multiple devices, including smartphones, for 

personal and work purposes.

Ideological: Fear of condition worsening.

Psychological: Frustration when clinical goals not met.

Physiological: Pain and discomfort. Urges to enjoy sweets.

Sociological: Annoyance when bad news delivered.

TECH KNOWLEDGE

AFFECTIVE STATES

COGNITIVE RESOURCES

Action-Effect: Informed about rules for adjusting insulin and diet.

Goals: External reminders to keep healthy, e.g. his dog.

History: Tracks BG, medications and diet in a diary.

Plans: A pill organiser is used to plan medications.

Possibilities: Conscious of lifestyle restrictions, tries to keep up.

State: Checks his weight, BG and BP regularly.

IAN
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Initial Source Initial Requirement Requirement after 

Research Team Discussion 

Requirement after Study 2 

Affective - Ideological 

 

Decrease the fear of 

condition worsening 

 

Decrease the fear of 

condition worsening 

Decrease the fear of your 

condition worsening, for 

example by helping you 

prevent it 

Affective - 

Physiological 

Encourage “happy” 

behaviours such as exercise 

and occasional treats 

Allow happy reward 

behaviours based on 

preferences, such as sweet 

treats 

Encourage you to engage in 

your own “happy” 

behaviours, for example by 

setting up a personal reward 

system 

Affective - 

Psychological 

Help meet goals to promote 

happiness 

Help meet goals to promote 

happiness 

Help you feel happy from 

meeting targets, for example 

by highlighting your health-

related accomplishments 

Affective - Sociological Enhance trust into carers 

and specialists 

Enhance trust into correct 

recommendations 

(professionals) 

Elicit trust in the tool, for 

example by explaining who 

developed it and how 

Cognitive – Action-

Effect 

Predict effects of BG and 

food, based on individual 

patterns 

Predict effects of BG and 

food, based on individual 

patterns 

Predict what effect your 

behaviour will have on your 

blood glucose, for example 

by tracking your own health 

history, diet and blood 

glucose level 

Cognitive - Goals Remind the user of both 

own and clinical goals 

Remind the user of both 

own and clinical goals 

Remind you of your goals, 

for example by linking your 

behaviours and choices to 

long-term health outcomes 

Cognitive - Plans Plan and remind to take 

medications (including for 

travels) 

Plan and remind to take 

medications (including for 

travels) 

Track plans for your 

medications and regimes, 

for example by reminding 

you which medications to 

take 

Cognitive - Possibilities Support a decision process 

in regard to treatment 

options, diet and exercise 

Support a decision process 

in regard to treatment 

options, diet and exercise 

Support your decision 

process in regard to diet and 

treatment, for example by 

providing information on 

your options 

Literature Review 

(2.1. Patient Work as 

an Individual 

Experience) 

Provide a highly 

individualised experience, 

tackling personal barriers 

and addressing personal 

goals 

Provide a highly 

individualised experience, 

tackling personal barriers 

and addressing personal 

goals 

Provide a highly 

individualised experience, 

tackling your personal 

barriers and addressing 

personal goals 

Literature Review 

(2.4. Previous Health 

Interventions for T2D) 

Provide education about the 

condition 

Provide education about the 

condition 

Provide education about the 

condition 

Literature Review 

(2.4. Previous Health 

Interventions for T2D) 

Offer around-the clock 

access 

Offer around-the clock 

access 

Offer around-the clock 

access, e.g. on the go or at 

early/late hours 

Table 4. User Requirements through several iterations.

4. STUDY 2: REVIEW OF CURRENT TOOLS 

Study 2 was an evaluation of 3 currently available digital 

tools, which may support the experience of T2D patients. 

Specifically, the Study aimed to evaluate to what degree and 

how are the previously identified user requirements met in 

currently available technologies. 

4.1. Methods 

4.1.1. Data Collection 

Three mobile-based digital tools were selected for analysis 

through the above literature review (2. Literature Review). 

They were selected based on their popularity, their relevance 
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to the scope of the study (i.e. affective and cognitive patient 

needs) and their empirical backing. As such, they were the 

following: 

1. Learning Zone 

2. myCompass 

3. Glucose Buddy 

Over the course of 2-3 weeks, the author conducted an auto-

ethnography while using each of the three tools. Every 1-2 

days, the author used the tool for 15-20 minutes (as relevant) 

and took notes on the observations about each of the 

requirements that were identified in Study 1. 

As the tools often required information about the user to 

tailor the experience (e.g. age, gender, medications), the 

author used Ian (one of the personas developed in Study 1) 

as an example user. This was because Ian takes insulin, 

which could make the experience more complex. 

Due to timing, the requirements used in Study 2 were the 

initial requirements (i.e. the first column of Table 4), as the 

discussion which lead to the second iteration could only take 

place after Study 2 had commenced. 

4.1.2. Data Analysis 

The notes from the auto-ethnography were then used to 

support the evaluation. The author used affinity diagrams to 

organise the notes on each of the three tools. Notes were 

colour-coded based on whether they fulfil, partially fulfil or 

do not fulfil the requirement. Summaries of notes on each of 

the requirements was then used to enrich the previous User 

Requirements with examples. 

4.2. Results 

The complete autoethnographies are presented in Appendix 

4: Auto-Ethnographies. 

The affinity diagrams are presented in Appendix 5: Affinity 

Diagrams. A comprehensive list of summaries and 

conclusions is shown in Table 5. 

Overall, all tools had their respective strengths and 

weaknesses. For example, Learning Zone supported the 

cognitive decision process, as it offered a variety of 

information on food or exercise. In general, it also educated 

about the condition quite well, using layman terminology to 

simplify clinical terms, which may normally confuse the 

patients. It also somewhat helped with the affective needs. It 

explicitly warned of the possible consequences of poorly 

managed T2D but followed up by explaining that the patient 

has control in their hands and offered options on what one 

can do to lead a healthier lifestyle. 

Glucose Buddy addressed the fewest number of requirements 

out of the 3 tools. It did not do much about the affective 

needs, and it made planning and tracking BG or diet a bit 

complicated, as it didn’t give any reminders. Instead, it 

requires that the user remembers on their own to log 

everything whenever relevant. However, it had a very 

promising “Meal IQ” function. This is an algorithm which, 

when given a bit of individual diet and BG data, predicts the 

effects of certain foods on the user’s long-term BG levels 

(Hb1Ac).   

Finally, myCompass was quite good for the affective needs. 

It taught strategies for dealing with negative emotions such 

as fear or anxiety and it encouraged happy behaviours. 

However, it was not very tailored to diabetes, except for one 

activity, which was tailored to people living with diabetes. 

Even this activity did not help with the condition specifically, 

it only addressed the broad issue of organising one’s time to 

pay enough attention to health-related and unrelated tasks. 

This exercise helped to provide specific examples to some of 

the user requirements. This was done wherever the author 

concluded that the requirement was addressed in one of the 

tools quite well (e.g. myCompass taught strategies for taking 

control over fears or Glucose Buddy’s “Meal IQ” function 

for assessing individual food’s effect on long-term BG 

levels).  This is demonstrated in Table 4. 
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Requirement Learning Zone Glucose Buddy myCompass 

Decrease the fear of 

condition worsening 

 

While said some things I 

can do will help (exercise), 

overall it wasn’t very 

helpful, mainly signposted 

to specialists 

Did not address Some activities taught 

helpful strategies o decrease 

unhelpful thoughts. This 

was also reinforced by the 

motivating Snippets (short 

quotes or messages shown 

regularly) 

Encourage “happy” 

behaviours such as 

exercise and occasional 

treats 

Gave me the control to 

choose foods that I like and 

eat them occasionally; less 

clear about exercise 

Did not address “Increasing Pleasurable 

Activities” session really 

helped introduce more of 

these activities 

Moreover, a reward system 

was encouraged throughout 

Help meet goals to promote 

happiness 

Enhanced this satisfaction 

by congratulating me every 

time I finish a lesson. Also 

gave me tips to help me 

control condition better. 

Some aspects less helpful, 

like the Stress Manager 

Some graphs (weight) could 

be motivating as they show 

progress over time 

“Solving Problems” and 

“Diabetes” helped tackle 

issues and fulfil my goals 

However, there was a very 

strange and confusing goal 

tracker, which did not make 

any sense to me 

Enhance trust into carers 

and specialists 

Said I should trust Diabetes 

UK and the NHS but didn’t 

explain much why. 

The content was gamified 

and almost patronising and 

oversimplified, so not sure I 

would trust it either. 

Did not address; nothing to 

explain why I should trust 

this tool 

Offered some tips on 

dealing with disagreement 

but that is not much 

Predict effects of BG and 

food, based on individual 

patterns 

Did not help. Only raised 

the confusion by 

mentioning that exercise 

can have a lot of different 

effects. 

Meal IQ is quite helpful; 

predicted effect of foods on 

Hb1Ac. However, the tool 

itself was a little 

challenging to use, for 

example because it didn’t 

always recognise my food. 

Did not address 

Remind the user of both 

own and clinical goals 

Reminded how all 

recommended changes, task 

relate to ultimate goals, 

which was a good reminder. 

Partially does this by 

linking foods to hb1ac, but 

nothing else 

SMS reminder service only 

worked for Australian 

numbers. Tracking goals 

was a reminder but so 

confusing that it did not 

help at all. 

The Diabetes activity 

somewhat helped me 

priorities my goals 

Plan and remind to take 

medications (including for 

travels) 

Signposted to specialists I could program in which 

medications I take, but it 

didn’t send any reminders. 

Actually, I had to remember 

to use the app on my own, 

which was often 

challenging. 

Confusing “Medication” 

tracker; nothing else 
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Support a decision process 

in regard to treatment 

options, diet and exercise 

Helped a little bit with 

choosing food, but only 

considering diabetes, not 

other conditions. Aside 

from that, mainly 

signposted and wasn’t 

helpful 

Somewhat addressed by 

Meal IQ – helps me choose 

foods with good effect on 

Hb1Ac 

Did not address 

Provide a highly 

individualised experience, 

tackling personal barriers 

and addressing personal 

goals 

Asked many personal 

questions to tailor content. 

However, some bits were 

very irrelevant (e.g. asked if 

I am planning a pregnancy, 

even though I indicated I 

am male). 

Asked some questions but 

didn’t seem to alter the 

experience much 

Many quizzes (almost too 

many sometimes) were 

supposed to tailor content; 

sometimes worked and 

sometimes didn’t (e.g. I was 

recommended a sleep 

activity although I indicated 

I don’t have sleep 

problems) 

Each activity talked a lot 

about what’s important and 

relevant to me, but did not 

adjust the content much 

Provide education about 

the condition 

Explained relevant concepts 

to some degree, but largely 

signposted 

Did not address Taught only about mental 

health 

Offer around-the clock 

access 

Good on web and mobile 

(mobile interface a bit 

clunky though). Should 

warn that some activities 

need to be done in privacy 

(require speaking out loud). 

App is good to access 

anytime, but each use takes 

a lot of time, which can be 

annoying, especially when I 

want to eat 

Web and good mobile 

interface (but sadly no app) 

No problem using on the go 

Table 5. Summaries of observations from the review. 

5. STUDY 3: ONLINE QUESTIONNAIRE 

The aim of Study 3 was to evaluate the outputs of Studies 1 

and 2 with potential users, as well as to explore the design 

directions that could be taken in the future, from the 

perspective of the users. More specifically, Study 3 aimed to 

identify the most important 3 affective and cognitive 

experiences respectively, and the highest prioritised 3 user 

requirements for a Digital Health Intervention (DHI). This 

was done through an anonymous online questionnaire. 

5.1. Methods 

5.1.1. Recruitment 

Participants were recruited through the online research 

recruitment service Prolific. This service offers researchers 

access to a wide pool of participants, who can be filtered on 

a number of demographic screening questions. Participants, 

who are signed up to the service, can search through studies 

that they’re eligible for and choose those that they wish to 

participate in. They are reimbursed for their time at a rate 

defined by the researcher. 

The inclusion criteria for participants for the present study 

were that they must be fluent in English, aged 18 or over and 

must have been diagnosed with Type 2 Diabetes. In total, 105 

participants took part in the survey.  

5.1.2. Materials 

The online survey was built in Qualtrics. It composed of the 

following sections: 

1. Consent Form 

2. Demographics 

3. Study Eligibility Validation 

4. Affective Experiences 

5. Cognitive Experiences 

6. Technology 

In section 3, participants were asked to confirm that they 

conform to the inclusion criteria, which had been outlined to 

them in Prolific. Potential participants were not allowed to 

continue participation if they indicated contradictory 

answers at this stage. 

In sections 4 and 5, participants were presented with a list of 

experiences, which were the findings of the Deductive Data 

Analysis in Study 1. They were reworded so that they are 

shown in the first person (e.g. instead of “Acceptance of the 

condition”, participants were shown “I have accepted that I 

live with Type 2 Diabetes”). In section 4, participants were 

asked to indicate 3 affective experiences that they had 

experienced the most and 3 that they had experienced the 
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least. In section 5, they were asked to do the same for 

cognitive experiences, but pick 4 most and 4 least, as the list 

of cognitive experiences had more items. 

In section 6, participants were presented with a list of the user 

requirements for a DHI after Study 2 (i.e. with examples). 

Similarly to above, they were asked to indicate which 3 

features they would welcome the most and which 3 they 

would welcome the least. 

The order of presented items in sections 4-6 was randomised 

for each participant to prevent specific order effects. 

In sections 4-6, participants were also given open-ended 

questions to provide any qualitative feedback they may have. 

The information sheet and consent form are shown in 

Appendix 6: Participant Information Sheet (Anonymised) 

and Appendix 7: Participant Consent Form. 

The complete questionnaire (without the information sheet 

and consent form) is presented in Appendix 8: The Online 

Questionnaire. 

5.1.3. Study Design 

The study followed a within-subject design in three separate 

parts. The conditions corresponded to each of the 

experiences and requirements, as the aim of the Study was to 

assess which experiences and requirements are the most 

important. 

In the Affective part, participants were asked to rate each of 

the affective experiences by indicating 3 that are experienced 

the most and 3 that are experienced the least. This means that 

each participant rated each item as either “Most 

experienced”, “Least experienced” or somewhere in the 

middle. The same structure was followed for the Cognitive 

Experiences and Technology sections 

5.1.4. Pilot Testing 

Before launching the survey, pilot testing was conducted 

with 5 participants, all of which were convenience sampled 

by the author. As people living with T2D are usually older 

(e.g. the mean age of participants in Study 1 was 72.3 years, 

the author strived to include participants of the target 

demographic). Pilot participants were asked to go through 

the questionnaire and inform the author about any part that 

were unclear, uncomfortable or unenjoyable. Some 

adjustments to the format of the questionnaire were made in 

response to the feedback. 

For instance, in the original questionnaire participants were 

asked to rate each experience and user requirement on a 5-

poin Likert scale. However, as this would require total 33 

questions, most of the pilot participants reported getting 

bored and/or not paying attention. Another alternative format 

was a “drag and drop” question, where participants would 

rate all items in order of how much they experienced/would 

welcome them. However, this format was still confusing, as 

the participants had to order up to 19 items at the same time. 

The “pick 3’ format was generally the preferred option. 

The questionnaire was also reviewed by a member of the 

Department who was responsible for Research Ethics. They 

recommended that the questionnaire should end on a positive 

question, such that the participants do not get distressed. For 

this reason, the final open-ended question was worded as 

“According to you, what would an ideal technology look like 

for supporting Type 2 Diabetes?”. 

5.1.5. Procedure 

Potential participants, i.e. people who have signed up to the 

Prolific service, learned about the study on the Prolific 

website, if they fulfil the inclusion criteria. They were shown 

the information sheet. If they wished to participate, they were 

directed to the survey link. 

In the survey, they followed the structure as outlined above 

in the  5.1.2. Materials sub-section. If the participant either 

did not agree to any of the Consent Form items or did not 

indicate correct answers in the Screener Validation, they 

were redirected back to the Prolific website and were not 

allowed to take part in data collection. They were also not 

compensated. 

Upon successful completion of the full survey, the 

participant’s data was recorded, and the participant was 

redirected back to the Prolific website. Prolific automatically 

recorded that the participant had completed the study and 

authorised payment to the participant. Each participant was 

compensated £1.30 for their time. The entire survey took 

about 10 minutes to complete. 

5.1.6. Data Processing and Analysis 

All data processing and analysis was conducted in MS Excel 

and IBM SPSS 23. 

Before analysing the data, listwise exclusion was used, to 

ensure there is no noise from participants who may have 

misinterpreted the instructions. Although responses were 

validated so that all core questions were compulsory, some 

participants indicated answers that were illogical and such 

participants were excluded from all quantitative analyses. 

Specifically, participants who indicated the same item as 

experienced/ welcome the most and the least, were excluded. 

This left 72 participants for the analysis. 

Each participant’s answer for each item was coded at either 

-1 (least experienced/ welcome), 1 (most experienced/ 

welcome) or 0 (in the middle). To compare the items in each 

section to each other, Friedman non-parametrical tests were 

ran. 

The open-ended answers were not sufficient for a thorough 

thematic analysis. Instead, a content analysis was conducted 

to group the answer patterns. The author created groups for 

answers that were highly similar in content to create the 

codes. Each participant’s answer to the question then 

corresponded to one of the codes. Unique answers were 

coded as “Other”. 
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5.2. Results 

5.2.1. Demographics 

The demographic information about participants of the study 

is shown in Table 6, Table 7, Table 8 and Table 9. 

Age Group All participants 

(N = 105) 

Participants 

after listwise 

exclusion 

(N=72) 

18 - 24 2 (1.9%) 2 (2.8%) 

25 - 34 11 (10.5%) 7 (9.7%) 

35 - 44 21 (20.0%) 18 (25.0%) 

45 - 54 34 (32.4%) 22 (30.6%) 

55 - 64 29 (27.6%) 19 (26.4%) 

65 - 74 8 (7.6%) 4 (5.6%) 

Prefer not to say 0 (0%) 0 (0%) 

Table 6. Distribution of age groups in the sample. 

 

Gender All participants 

(N = 105) 

Participants 

after listwise 

exclusion 

(N=72) 

Male 59 (56.2%) 39 (54.2%) 

Female 46 (43.8%) 33 (45.8%) 

Other 0 (0%) 0 (0%) 

Prefer not to say 0 (0%) 0 (0%) 

Table 7. Gender distribution in the sample. 

 

Time since T2D 

diagnosis 

All participants 

(N = 105) 

Participants 

after listwise 

exclusion 

(N=72) 

Less than 1 year 6 (5.7%) 4 (5.6%) 

1-3 years 25 (23.8%) 18 (25.0%) 

3-5 years 27 (25.7%) 18 (25.0%) 

5-10 years 30 (28.6%) 21 (29.2%) 

10-20 years 16 (15.2%) 11 (15.3%) 

20 or more years 1 (0.9%) 0 (0%) 

Prefer not to say 0 (0%) 0 (0%) 

Table 8. Distribution of time since T2D diagnosis in the 

sample. 

 

Conditions other 

than T2D? 

All participants 

(N = 105) 

Participants 

after listwise 

exclusion 

(N=72) 

None 41 (39.0%) 32 (44.4%) 

1 or more 60 (57.1%) 36 (50.0%) 

Prefer not to say 4 (3.8%) 4 (5.6%) 

Table 9. Participants with conditions other than T2D in the 

sample. 

 

5.2.2. Quantitative Analyses 

As noted above, each experience/ user requirement for each 

participant received a score of -1, 0 or 1. These scores were 

compared within each section (affective, cognitive and 

requirements). 

Three non-parametric Friedman tests of differences among 

the affective, cognitive and user requirement items were 

conducted. The affective test rendered a Chi-square value of 

61.45, which was significant (p < .001). Mean ranks for the 

items are shown in Figure 3. The cognitive test rendered a 

Chi-square value of 115.94, which was significant (p < .001). 

Mean ranks for the items are shown in Figure 4. Finally, the 

user requirement test rendered a Chi-square value of 49.88, 

which was significant (p < .001). Mean ranks for the items 

are shown in Figure 5. 

Due to the high numbers of items and possible combinations, 

no post-hoc tests were conducted. 

 

Figure 3. Results of the Friedman test for affective 

experiences. 
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Figure 4. Results of the Friedman test for cognitive 

experiences. 

 

 

Figure 5. Results of the Friedman test for user requirements. 

5.2.3. Qualitative Analyses 

Four content analyses were conducted to describe patterns in 

the open-ended questions: 

1. (Affective) Do you have other comments? E.g. are 

there experiences you want to mention that were not 

described above?  

2. (Cognitive) Do you have other comments? E.g. are 

there experiences you want to mention that were not 

described above? 

3. (Requirements) Do you know or use any digital 

tools (such as apps or websites) that help with any 

of the above? 

4. (Requirements) According to you, what would an 

ideal technology look like for supporting Type 2 

Diabetes? 

The resulting codes for the questions, along with links to 

illustrative quotes, are shown in Table 10 (affective), Table 

11 (cognitive), Table 12 (used/known technology) and Table 

13 (ideal technology). 

For the affective experiences, only a few participants (20; 

19.9%) had any extra comments. A few elaborated a bit more 

on the experiences from the list (code 2), and others added 

their own specific experiences (codes 3, 4, 5), but none of 

which were expressed consistently among many participants. 

Even fewer participants (6; 5.7%) provided extra comments 

about the cognitive experiences. Those that did only 

mentioned that some experiences were not relevant as they 
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don’t do much in regard to the condition (code 1) or because 

of how their condition is managed (code 2). 

Despite many digital tools being currently available to 

support T2D self-management (see 2.4.2. Digital 

Interventions), most participants (82; 78.1%) indicated that 

they were not aware of any such tools. 

The tools that were mentioned varied – participants 

mentioned apps, websites, wearables and more. 

Many participants (83; 79.0%) answered the question about 

an ideal technology to support the T2D experience. 

Some participants requested an app, as they already have a 

smartphone and are familiar with apps (code 2). At the same 

time, a few participants were against anything linked to 

smartphones, as they don’t own or use one (code 6). Other 

participants also talked about BG monitoring, as they wished 

for a BG sensor (code 4) or a tool that will connect to their 

glucometer and track their BG history (code 7). Many 

participants expressed that they want a simple unified tool, 

which will allow for holistic tracking and planning of 

everything related to the condition, such as measuring BG, 

food intake or exercise (code 9). 

Code 

number 

Code description  Number of 

answers 

Quote 

0 Not filled or none 85 (80.1%) n/a 

1 Confusions and 

comments about 

survey 

1 (1.0%) Q33 

2 Negative feelings 

about healthcare 

6 (5.7%) Q34 

3 Negative feelings 

about 

culture/society 

3 (2.9%) Q35 

4 Dislike for self-

management tasks 

2 (1.9%) Q36 

5 Other 8 (7.6%) Q37 

Table 10. Codes for comments about affective experiences. 

 

Code 

number 

Code description  Number of 

answers 

Quote 

0 Not filled or none 99 (94.3%) n/a 

1 I don’t do much in 

regard to condition 

2 (1.9%) Q38 

2 I don’t use insulin 

or medication 

3 (2.9%) Q39 

3 Other 1 (1.0%) Q40 

Table 11. Codes for comments about cognitive experiences. 

Code 

number 

Code description  Number of 

answers 

Quote 

0 Not filled or none 82 (78.1%) n/a 

1 Smartphone 1 (1.0%) Q41 

2 Wearables 3 (2.9%) Q42 

3 Apps 10 (9.5%) Q43 

4 Websites 2 (1.9%) Q44 

5 Multiple 4 (3.8%) Q45 

6 Fitness tracking 3 (2.9%) Q46 

Table 12. Codes for comments about technology use. 

 

Code 

number 

Code description  Number of 

answers 

Quote 

0 Not filled or none 22 (21.0%) n/a 

1 Don’t want 

technology 

3 (2.9%) Q47 

2 App 17 (16.2%) Q48 

3 Small wearable, 

portable 

7 (6.7%) Q49 

4 BG sensor, 

monitor 

12 (11.4%) Q50 

5 Easy to use 8 (7.6%) Q51 

6 Not smartphone-

based 

2 (1.9%) Q52 

7 Links to 

glucometer 

2 (1.9%) Q53 

8 Fun to use 2 (1.9%) Q54 

9 All-in-one tracking 

and planning 

14 (13.3%) Q55 

10 Supports diet 

decisions 

5 (4.8%) Q56 

11 Supports fitness 2 (1.9%) Q57 

12 Other 9 (8.6%) Q58 

Table 13. Codes for comments about ideal technology. 

6. DISCUSSION 

In this report, three empirical studies have been outlined. The 

objective of the first study was to describe the affective and 

cognitive experiences of people living with Type 2 Diabetes 

(T2D) and suggest relevant user requirements for a future 

digital health intervention (DHI). This was done through a 

Deductive Data Analysis using pre-collected data, using two 

theoretical frameworks. A list of affective and cognitive 
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experiences was generated, and proposed user requirements, 

addressing needs expressed in the experiences, were 

extracted. The second study aimed to investigate whether 

these requirements are addressed in currently available DHIs 

through an auto-ethnography exercise. Finally, Study 3 

utilised an online questionnaire for people living with T2D 

to evaluate the outputs of Studies 1 and 2, in order to identify 

the most important affective and cognitive experiences and 

user requirements for future DHIs. 

As many adults now suffer from Type 2 Diabetes, it is 

important to understand their experience. While previous 

research has aimed to either help the patients carry out 

health-related tasks or to support their mental wellbeing, it 

rarely combined the two in a personal tool. The present work 

builds towards this goal, as it explores the affective and 

cognitive experiences of people living with T2D and 

describes the user requirements, based on these experiences, 

for a self-management support digital tool. 

6.1. Affective and Cognitive Experiences 

Below, the cognitive and affective experiences ranked as the 

most prevalent in Study 3 are discussed. Although post-hoc 

tests were impossible to carry out due to the number of items 

and combinations, the items as the top of the list may be 

generally more important than the ones lower down. 

6.1.1. Acceptance of the Condition 

On average, this item was rated as the most prevalent 

affective experience in Study 3. Previous research has 

understood acceptance of one’s chronic condition in 

different ways. In classic research, acceptance of chronic 

health issues has been associated with negative connotations, 

whereby the person internalises, or even denies the condition 

[31, 11]. More recent work has however found that greater 

acceptance of a condition is related to greater engagement 

with day-to-day tasks required by the condition, and greater 

motivation and self-efficacy [68]. As such, it is now 

understood as a positively charged belief that the condition 

can be integrated into one’s life and/or managed well [62]. 

To enhance such acceptance of a condition, the person living 

with the condition should typically perceive the condition as 

a change in their lives, rather than a loss or a detriment [7]. 

In this study, acceptance has been identified as an important 

affective experience to many of the participants. As such, a 

future technology may strive to create or enhance such an 

experience. For example, the principles of mindfulness have 

been implemented in digital tool design to encourage the user 

to accept their current state [53]. Moreover, the myCompass 

tool somewhat incorporates principles of mindfulness and 

mindful meditation (e.g. focusing on the moment and the 

senses). As such, future DHIs might explore similar 

principles. 

6.1.2. Cravings for Forbidden Treats 

In Study 3, this item was rated as the second highest. In a 

healthy population (rather than in populations with clinically 

significant addictions), cravings are defined as a strong want 

for a particular food [21]. Dieting, including for health 

reasons, may make this experience more difficult due to the 

added burden of negative consequences of indulging [24].  

In Study 1, some participants overcame this by only 

occasionally allowing themselves the treat. Similar 

approaches were adopted by the tools evaluated in Study 2. 

For instance, Learning Zone provides a lesson explaining 

that having a sweet treat once in a while is permissible, as 

long as it is infrequent and ideally accompanied by 

mitigations such as frequent BG checking or exercise. This 

is a feature that future DHIs may also encompass. 

6.1.3. Happiness from Meeting Health Targets 

This was the 3rd highest ranked item in Study 3. Satisfaction 

or happiness from goal attainment (‘goal’ was labelled 

‘target’ in this report to prevent confusion with the ‘Goals’ 

resource in the cognitive analyses) is a positive feeling 

following meeting pre-set targets (goals), and may even 

support motivation to keep pursuing further targets [58]. 

However, there may be a crucial difference between 

autonomous (personal) and controlled (external) targets. 

Only autonomous, i.e. personally significant, targets lead to 

happiness [37]. 

Current DHIs may support this in different ways. For 

example, myCompass and Learning Zone both present 

positive ‘Congratulations’ messages whenever the user 

finishes a section. Glucose Buddy and myCompass both 

show different visualisations which may give the user insight 

into their progress on their health. However, none of the tools 

used techniques that would encourage the user to perceive 

health targets as autonomous. 

6.1.4. Checking Weight, Blood Glucose, Blood Pressure 

In Study 3, this was the highest ranked cognitive experience. 

This could mean that knowing one’s own current health state 

is particularly important. In the open-ended comments, 

participants mentioned that they would wish for a technology 

such as the Freestyle Libre [20], which continuously 

monitors the user’s BG levels; however, such technologies 

are currently very costly. While standard BG checking using 

a glucometer has both upsides (e.g. more control over 

condition) and downsides (potential for self-blame when 

values are high), it is generally well accepted by patients 

[47]. 

The evaluated tools in Study 2 did not support this 

experience very well. Glucose Buddy allows the user to input 

their measurements for tracking. With some models of BG 

meters, recording can be automated. This may be even more 

difficult with inputting BP or weight measurements.  

Whilst this is a widely reported experience, it does not seem 

to currently yield opportunities for DHI design, at least until 

continuous BG sensors such as the FreeStyle Libre become 

more affordable. The only potential opportunity is seamless 

tracking of measured values. 
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6.1.5. Remembering Food Restrictions and 
Recommendations 

This was the second highest ranked item for cognitive 

experiences in Study 3. In Study 1, participants sometimes 

reported that they must carefully consider their food options, 

especially if they have requirements for different conditions, 

such as allergies. This could make choosing food difficult, 

for example in restaurants, at parties, but also when cooking 

at home. Participants report relying on their memory, rather 

than external cues such as notes. This could be difficult if the 

food requirements are complex. Choosing one’s diet well in 

Type 2 Diabetes has been found to require a lot of dedication 

and effort from the patient [48]. 

Learning Zone supports food choices by educating the user 

about things such as food substitutions, portion sizes etc. 

However, this only takes T2D into consideration, and not any 

other conditions. A future DHI could educate the user in 

similar ways while considering any extra dietary 

requirements the user may have. 

6.1.6. Memorising a Medication Routine 

As many of the participants in Study 1 reported that they 

balance many different medications, remembering the 

routines associated with taking them might be difficult. 

However, in Study 3, memorising these routines was the 3rd 

highest ranked cognitive item. This suggests that these 

participants do not rely on physical aids such as pill 

organisers, as this was another item. Relying on memory 

may lead to poor medication adherence, as the patients, may 

forget or confuse the dosages [61]. 

To ensure proper medication adherence, a DHI should aid 

the patient in planning, tracking and reminding medication 

routines. The Glucose Buddy tool somewhat addressed this, 

as it allows the user to track which medications have been 

taken. However, it does not provide reminders and tracking 

must be manually logged. In Study 3, participants sometimes 

asked for a technology that will provide reminders to take 

medications; as such, a future technology should have this 

function. 

6.2. User Requirements 

This project has also yielded a list of proposed user 

requirements for a future DHI, from a perspective of the 

user’s affective and cognitive needs. However, a future DHI 

may have contents and features that may be required for 

other reasons (e.g. from a clinical perspective). 

In Study 3, the user requirements were ranked. As with the 

experiences, post-hoc tests were not feasible. However, the 

following requirements were, on average, the highest rated. 

6.2.1. Provide a Highly Individualised Experience 

This requirement has stemmed from the Literature Review 

and was on average the highest ranked in Study 3, which 

could suggest this is crucial to users. The participants were 

told that this feature would “Provide a highly individualized 

experience, tackling your personal barriers and addressing 

personal goals”. 

It is crucial to consider that each user will encounter their 

own challenges in managing their patient work, and those 

should be addressed adequately. All 3 of the tools evaluated 

in Study 2 attempted to address this in some way. Mostly, 

they accommodated for general health-related individual 

differences such as diabetes type or insulin use. However, the 

factors that influence one’s experience are much more 

varied. 

From the perspective of affective and cognitive needs of the 

patients, perhaps future DHIs should ask the user to highlight 

which experiences are the most important to the user and 

tailor the experience. For example, if a user indicates they 

struggle with fear of the condition worsening, the tool should 

recommend activities that tackle this issue. If, instead, they 

indicate that they have accepted their condition, the tool 

should further support this positive attitude and ensure that 

the patient is still engaged enough in preventing 

complications and leading a healthy lifestyle. 

6.2.2. Predict What Effect Behaviour Will Have on Blood 
Glucose 

The requirement to “Predict what effect your behaviour will 

have on your blood glucose, for example by tracking your 

own health history, diet and blood glucose level” was the 

second highest ranked in Study 3. It was originally created to 

address the experiences highlighted in the Action-Effect 
section of the Information Resources framework. In Study 1, 

some participants reported that they try to learn which foods 

are good and bad for their BG levels or what types of exercise 

they require to bring BG down. An automated tool could 

support this learning activity. 

Glucose Buddy offers a Meal IQ function, where the user can 

input their meals and BG measurements. The app then learns 

patterns and estimates the effects of specific foods on Hb1Ac 

(long-term BG levels). However, this function is a little 

difficult to use, for example because many foods are not 

available in the repository and the user must take a picture of 

the food, rather than search for the food by text search. 

Moreover, this function could be extended to also estimate 

the effect of different medications or exercises. 

As such, there is promising technology available, which 

could address the user’s wish to learn about their own 

patterns. However, this technology should be further 

evaluated and refined to offer a smoother user experience. 

6.2.3. Help Feel Happy from Meeting Targets 

This requirement to “Help you feel happy from meeting 

targets, for example by highlighting your health-related 

accomplishments” was the 3rd highest ranked requirement in 

Study 3. It was meant to support the experience identified in 

Study 1 of “Happiness from meeting targets”, as well as to 

decrease the experience of “Frustration from health not 

improving”. 

This requirement consists of two parts: help the user meet the 

targets and encourage the happy feeling. All 3 tools 

evaluated in Study 2 attempted to support the user to meet 
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their health-related goals, for example by explaining how 

specific behaviours lead to long-term outcomes. 

As some participants in Study 3 expressed that an ideal tool 

should provide complete tracking and planning of all self-

management tasks, a future DHI may have this function. 

Such a function could help the user stay on track, adhere to 

self-management tasks and hopefully meet their health-

related targets. Furthermore, visualisations of personal data 

(such as BG levels or medication adherence over time) may 

be beneficial as it would help the user understand and 

appreciate their progress [49]. 

To enhance the happy or satisfied feeling when targets are 

met, some tools integrate features such as “Congratulations” 

messages. This was discussed above in 6.1.3. Happiness 

from Meeting Health Targets. Such approaches should be 

adapted in future DHIs to encourage a positive attitude to 

health self-management. 

6.3. Interfaces of Future DHIs 

The design directions discussed with the findings could be 

implemented either as an augmentation of an existing tool, 

or to support the development of a novel tool. 

In Study 3, participants frequently mentioned what sort of 

interface they would wish for. Currently available tools are 

mainly websites and apps. However, despite the range of 

available tools, many participants were not aware of them 

and were not using them. It is possible that alternative 

interfaces could be suitable. 

Some participants noted that wearables, such as a smart 

watch. Others also noted that the technology should be small 

and portable. As such, future DHIs may be available as a 

smart watch. Such a system has previously been suggested 

5], but the design still has space for improvements, such as 

incorporating the affective and cognitive features discussed 

here. 

Another option would be a smart voice assistant. Voice 

interactions have previously been shown promising to users 

with T2D [43]. However, this study relied on automated 

voice calling through a standard phone to address 

accessibility. While this is a promising solution for users 

with limited access to or knowledge of technology, it comes 

with constraints from a technological perspective. As such, 

tools tailored to technologies such as the Amazon Echo may 

prove successful. Smart voice-based technologies have 

previously been developed and tested for elderly populations 

with various needs [63, 3, 48]. 

As such, there are several possible interfaces to consider 

when designing a future DHI with a consideration for the 

affective and cognitive needs of the users. Perhaps a multi-

modal tool with several possible compatible interfaces would 

be best to suit the wide range of users. 

6.4. Comparison to Previous Studies 

The present findings confirm that both affective and 

cognitive factors play an important role in T2D self-

management. In regards to affective factors, previous works 

has highlighted the role of depressive symptoms and stress 

[1, 10]. On the other hand, the present work has identified 

many more experiences, including positive, such as 

acceptance of the condition or cravings for forbidden treats. 

Regarding cognitive experiences, previous work has focused 

on the impact of cognitive decline on quality of self-

management [17, 59, 61]. It has appreciated that cognitive 

function is vital for good practices. The present work has 

more closely evaluated which specific cognitive tasks need 

to be carried out from the perspective of living with T2D. 

Furthermore, the present work specifically sought to support 

future design of a DHI. Previous digital tools focused either 

on supporting self-management [19] or psychological 

wellbeing of the patients [38]. However, the aim of this 

project was to combine both by providing affective and 

cognitive user requirements for a self-management DHI. 

6.5. Strengths 

The present project has several strengths, which support the 

reliability of the findings. 

Throughout the 3 studies, various methodologies for data 

gathering have been used – interviews, and auto-ethnography 

and an online questionnaire. Studies 1 and 3 also involved 

different participants, which means that this project has 

worked with wide, representative data. While some of the 

individual studies have their limitations (some outlined 

below in 6.6. Limitations), using a range of methodologies 

balances these limitations out. 

Furthermore, the approach in this project has been grounded 

in theoretical frameworks (the Four Pleasures [26] and 

Information Resources [70] frameworks). These frameworks 

have been widely tested and used in HCI research. They 

helped the present studies adapt a systematic approach, 

covering all relevant areas of the user’s affective and 

cognitive needs. 

6.6. Limitations 

Mainly due to the time and budget constraints of the project, 

some limitations also must be acknowledged. 

In Study 1, the data analysed was pre-collected. At the time 

of data gathering, this project had not yet been planned and 

as such, the data does not specifically revolve around the 

affective and cognitive features of living with Type 2 

Diabetes. Instead, the data strived to encompass the patient 

work experience as a whole. As such, some experiences may 

have been missed. On the other hand, the experiences 

discovered in Study 1 should be those important to the 

patients, as they came up in the interviews without targeted 

questioning. 

In Study 2, the review was carried out without specific input 

from Type 2 Diabetic participants. Instead, it was carried out 

solely by the researcher. In the future, a more detailed 

evaluation of current technologies could be done with a 

sample of Type 2 Diabetic participants, as this may uncover 
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insights that the author may have missed due to not having 

personal experience with Type 2 Diabetes. 

Finally, Study 3 focused mainly on obtaining the quantitative 

data. Open-ended questions were added to allow the 

participants to express their opinions, but most of them 

remained unanswered. To obtain in-depth qualitative 

feedback, interviews could be conducted in the future to 

better understand why participants answered the way they 

did. 

Furthermore, many participants (32) in Study 3 had to be 

excluded as their answers did not make sense, i.e. they 

indicated the same item as “most” and “least”. As such, the 

question format may have been confusing to the participants 

despite being chosen at the clearest and easiest in pilot 

testing. 

6.7. Future Work 

Due to the scope and constraints of the project it was not 

possible to consult the work with mental health and/or T2D 

professionals. Such a collaboration would offer insights on 

better supporting the experience from a clinical perspective. 

For now, the research has only taken a user-centred 

perspective. As such, further research work may involve a 

wider range of stakeholders.  

Future design work should attempt to create early designs of 

a DHI, which would address the most important affective and 

cognitive needs of the users. Through iterations, as many of 

the needs described in this project should be addressed as 

possible. Alternatively, new features could be incorporated 

into a previously existing self-management digital tool to 

address currently unmet patient needs. 

7. CONCLUSION 

This project aimed to investigate the affective and cognitive 

experiences of T2D patients and translate them into user 

requirements for future DHIs. This aim was met through 3 

empirical studies, which identified the relevant user 

experiences and needs, evaluated how these needs are met in 

current digital solutions and further evaluated and prioritised 

them for future intervention design. 

While many tools are available to support the T2D 

experience, the patient’s psychological needs in self-

management have been rarely considered. This may be one 

of the reasons why patients rarely engage with such tools. 

The few interventions that do address the user’s mental 

wellbeing are targeted solely at this purpose and do not offer 

a holistic, pleasurable self-management experience. The 

present work has outlined the most important affective and 

cognitive facets of self-managing T2D and translated them 

into user requirements, which should be taken into 

consideration when designing or redesigning a DHI for 

people living with T2D. 
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APPENDIX 1: THE COREQ CHECKLIST 

Data Analysis    

Number of data coders How many data coders coded the 

data? 

1 main coder, 1 checker 

Description of the coding tree Did authors provide a description 

of the coding tree? 

Yes; presented in Appendix 2: 

Coding Guidelines. 

Derivation of themes Were themes identified in advance 

or derived from the data? 

Frameworks were used to 

categorise the themes. Themes 

themselves emerged from the data. 

Software What software, if applicable, was 

used to manage the data? 

NVivo 12; MS Word 

Participant checking Did participants provide feedback 

on the findings? 

The original participants were 

unavailable, mainly as this project 

was conducted in the UK, and the 

participants were based in 

Australia. Four original 

participants gave brief feedback on 

their individual profiles. 

The themes and requirements were 

evaluated with new participants in 

Study 3. 

Reporting   

Quotations presented Were participant quotations 

presented to illustrate the themes / 

findings? Was each quotation 

identified? e.g. participant number 

Yes; presented in  

Appendix 3: Illustrative Quotes 

from the Deductive Data 
Analysis. 

Data and findings consistent Was there consistency between the 

data presented and the findings? 

The findings are presented in Table 

2 and Table 3. They are supported 

by quotes ( 

Appendix 3: Illustrative Quotes 

from the Deductive Data 
Analysis). 

Clarity of major themes Were major themes clearly 

presented in the findings? 

Themes are presented in Table 2 

and Table 3. 

Clarity of minor themes Is there a description of diverse 

cases or discussion of minor 

themes? 

Themes presented were reported 

by at least 3 participants. In some 

cases, different participants 

expressed experiences (themes), 

that were opposed to each other, in 

which case both themes are 

discussed. 
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APPENDIX 2: CODING GUIDELINES 

Affective states are how someone feels about their condition(s) – emotions or moods would be included here. 

Four Pleasures Framework Examples Layman Explanation 

Ideological Affective states sourcing 

from higher aspirations 

and ambitions 

Religious beliefs, 

ambitions for the future, 

self-identification as 

someone who’s good, 

bad, sick, useful… 

Feelings about future or 

higher ideas, like being 

religious, being ill…  

Physiological Affective states sourcing 

from the body and 

physical sensations 

Smell, touch, 

proprioception, pain 

Feelings that come from 

one’s body or senses, like 

enjoying a nice smell or 

feeling pain 

Psychological Affective states sourcing 

from internal reactions or 

thoughts 

Pleasure from being able 

to complete a task, 

frustration from failure to 

complete a task 

Feelings about one’s 

internal or mental state, 

like being satisfied with 

successfully finishing a 

task  

Sociological Affective states sourcing 

from other people 

Love, anger, trust Feelings relating to other 

people 

Cognitive processes are how someone thinks about their condition(s). For example, intellectual processes like remembering or 

planning would be included here. 

Information Resources Framework  Example Layman Explanation 

Action-Effect A causal relation between 

two events 

“If x happens, y 

will/should happen” 

Rules about one event 

causing or leading to 

another 

Goals A target state, event or 

action, without specific 

plans 

 “I need to get to x; I want 

to get y done” 

A goal that one wants to or 

should fulfil 

History Previously achieved 

states, events or actions 

“Yesterday, I did x and y” What has happened before 

Plans A sequence of events or 

actions to be carried out 

“At x o’clock, I need to 

do y and z” 

Specific plans for how to do 

something 

Possibilities A selection of options “I need to decide between 

x, y and z” 

Options, such as a menu (in 

a restaurant, on a website…) 

States The subject or object’s 

relevant values (states) at 

one time 

“I am currently in 

location x, I am doing y, I 

feel z” 

The current state of 

something, for example the 

air temperature, someone’s 

location right now 
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APPENDIX 3: ILLUSTRATIVE QUOTES FROM THE DEDUCTIVE DATA ANALYSIS 

Quote Number Participant Quote 

Q1 P19  

(65, male) 

Nothing is a big problem, but because I'm getting older, I think my health 

conditions are getting worse. So I accept that that's a fact. So I can't expect that 

I'll live very healthy for the rest of my life. That's kidding. So I get older, I feel 

tired easier and that sort of thing. But if I feel tired, I just have a day off, sleep, I 

feel better. 

Q2 P14 

(63, male) 

Yeah, I got a bit depressed about it, because it's sort of there all the time. You can't 

get rid of it. Then when you start to get complications and doctors tell you it's a 

progressive disease and all this, it's a bit - it's not a terribly bright future. 

Q3 P18 

(85, male) 

One time we wanted ice cream, we had ice cream. We do not restrict ourselves to 

any kind of food but all done in moderation. So ice cream will be maybe twice a 

month. 

Q4 P17 

(70, male) 

I mean going to the gym three days a week and doing some of the exercises I do 

[makes me feel] that I'm not useless. 

Q5 P16 

(78, male) 

Yeah, and that's, I don't know if either of you two have ever had asthma but it's 

very debilitating, you can't do anything. Like if I wanted to walk out to the 

letterbox, you just can't do it. 

Q6 P06 

(72, female) 

I have to keep doing stuff because it's uncomfortable or painful - one of the - you 

know, it's one of the two. It's a lot of discomfort […] 

Q7 P24 

(75, male) 

Well in the beginning, well after a few years life gets a bit boring so you're just 

urging for a bite of a chocolate [...] Yeah, so I just, I couldn't care less about my 

diabetes, I just want [to satisfy my urge]. 

Q8 P15 

(60, male) 

I just get - you feel a bit frustrated that you can't seem to get past it at times. It's 

always in the back of your mind, but you sort of cope. 

Q9 P14 

(63, male) 

The thing that has improved my mental attitude is actually losing weight and 

getting my bloods - my A1Cs are all fives now, so that's a normal range, so that's 

good. So I feel like there's some hope now. 

Q10 P18 

(85, male) 

My theory is the more you check the more you get worried. It is there. We know 

my blood pressure is there, my diabetes is there. By checking it I am going to get 

more worried. So I do once every 10 days, a week or a fortnight, whatever it is. 

Q11 P17 

(70, male) 

Well the mental impact is that you suddenly realise that you can't do what you 

used to do, you can't eat the things you want to do and you can't be as physical if 

you wanted to be because you become tired too quickly and your blood sugars 

jump and spike or they fall really low. 

Q12 P14 

(63, male) 

I get hassled a lot at the doctors. They hassle you about blood pressure or 

cholesterol, one of those two. 

Q13 P06 

(72, female) 

I have a very good naturopath [at the moment] and he's also an osteopath. When 

I'm in great pain, I go and see [name]. Because he's - there's osteopaths and then 

there's [name]. 

Q14 P22 

(86, female) 

If I have a piece of fruit, sometimes I'll have some ice cream on it. It just depends; 

I don't do it every night because it just depends how I feel, and it also depends 

what my blood sugar was before dinner. 
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Q15 P09 

(71, female) 

[Researcher Notes] She also keeps track of what she eats and the ways it affected 

her blood sugar levels. Apparently she found that eating oranges and kiwifruits 

actually worsened her blood sugar while eating ice cream has no significant 

effects. 

Q16 P11 

(76, male) 

I'm on a limited amount of fluid a day, which is 850ml a day on dialysis during 

the week, and two days over the weekend, I'm down to about 400mls 

Q17 P06 

(72, female) 

I run around Maggie [cat]. If it weren't for Maggie I wouldn't get half the exercise 

I get. 

Q18 P05 

(71, male) 

[Researcher notes] The pill box and all medication boxes have a designated spot 

in the kitchen, where [participant] is able to take them every morning (plus 

Rosuvastatin at night). 

Q19 P21 

(76, female) 

Yes, I have heart - two stents put in […in] 2006, but my doctor told me I didn't 

have a heart attack or anything like that 

Q20 P04 

(48, male) 

[Researcher notes] Already has his own ‘Fitbit’ that he uses all the time to track 

exercise. 

Q21 P07 

(83, female) 

[Researcher notes] For her T2DM, she tests her blood glucose levels with strips 3 

times a day (morning, before dinner, before bed) and records this in a book every 

time. 

Q22 P01 

(67, male) 

[Researcher notes] He puts all his medications for one day into one separate bottle, 

with one bottle consisting of all the tablets he has to take on one morning. That’s 

how he keeps track of what he has taken. 

Q23 P25 

(78, male) 

[Researcher notes] He takes multiple medicines that are kept in a cardboard shoe 

box in their original pharmacy packaging 

Q24 P08 

(85, female) 

[Researcher notes] Organises her medications in a tub. Within the tub, she has 

divided the inside of the box into subcategories: AM-only, PM-only, Both AM & 

PM. Usually places medications into a weekly pill “thing” (assumed that she 

places her medications into a pill organiser located in the box). 

Q25 P02 

(81, male) 

[Researcher notes] A4 day-by-day diary: record doctors’ appointments, self-

recorded blood sugar measurements, and other upcoming events 

Q26 P15 

(60, male) 

[Researcher notes] When he goes travelling (e.g. away for a couple of weeks) he 

brings the supplies of medications and places them in his checked luggage. He has 

a ‘travel kit’ for the insulin to keep it cool and with him. 

Q27 P26 

(48, female) 

I don't really know but I have seemed to develop a lot of food intolerances and 

again, that's a condition that takes up a lot of my time […] With the help of 

dietician, I follow a low-FODMAP plan now. There's a couple of key things that 

I really don't tolerate well and one of them is garlic and that's in everything. 

Q28 P26 

(48, female) 

Yeah and then what happens is even though they all report back to the GP, the GP 

doesn't really take a look at the holistic view. So you've got specialist A over here, 

telling you to do this, specialist B over here telling you to do this, specialist C ditto 

and then you're being pulled in all directions and the patient just ends up with, I 

don't know what I'm doing. 

Q29 P10 

(64, female) 

[I check my] blood sugar checking before breakfast. 
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Q30 P20 

(77, male) 

You sort of get a tingle […] That’s sort of [laughs], it’s a sign that your sugar 

glucose is getting out of kilter and sometimes it’s wrong but often it’s right and I 

can tell. 

Q31 P09 

(71, female) 

She writes these records down on a diary, and has since upgraded to an activity 

tracker that records her daily activity, sleeping condition and also has breathing 

exercises. 

Q32 P07 

(83, female) 

[Researcher notes] For her T2DM, she tests her blood glucose levels with strips 3 

times a day (morning, before dinner, before bed) and records this in a book every 

time. 
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APPENDIX 4: AUTO-ETHNOGRAPHIES 
Glucose Buddy 

10/06/2019 

Today I downloaded the app and set up my profile. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

Asked me about some of my health details. 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 

It’s on my phone, so I can access it anytime. 
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11/06/2019 

I have logged my blood sugar in the morning, as well as my insulin, morning pills, and weight. 

NUMBER REQUIREMENT OBSERVATION 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

There is a meal IQ function, which could do something similar. I will 

start using it soon. 

6.  Remind the user of 

both own and clinical 

goals 

 There is a graph that shows my change in weight, which could be 

motivating, 

7.  Plan and remind to 

take medications 

(including for 

travels) 

There are sections, which allow me to program in which medications 

I am taking, but there is no reminder. 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

This could also be addressed by Meal IQ. 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

So far it seems very standard. I input my glucose, insulin, weight, etc. 

There are some other categories that I ignore (e.g. BP). 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 
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12/06/2019 

Today I started using Meal IQ and continued logging glucose and insulin, although I forgot in the morning. 

NUMBER REQUIREMENT OBSERVATION 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

The Meal IQ section seems to do just that. It asks me to log what food 

I ate and then some time later asks me to check my glucose. It will 

start working properly after I log 12 times. Also, the logging is quite 

complicated, as it asks for a lot of information. 

Note: I have to fabricate the data as I can’t measure as often and it 

wouldn’t be an accurate representation of a T2D patient’s levels, as I 

have a pump. 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

I have to remember to log all the medications on my own. 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

Having to log my food makes me feel a little self-conscious. I ate a 

pizza and I saw how many calories it has, so I may avoid it in the 

future. 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 

I have to do it everytime I eat, which is a little annoying. 
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13/06/2019 

Continued with Meal IQ and logging glucose and insulin. 

NUMBER REQUIREMENT OBSERVATION 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

Meal IQ was difficult to use in the morning, as it didn’t know about 

the food that I ate (soya yogurt). 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

The only thing it sends reminders for is to check glucose, so that Meal 

IQ works. 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 
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17/06/2019 

I have continued logging my glucose, insulin and meals for Meal IQ, but I have found it really difficult to remember to do this, 

as there is no incentive or reminders. 

NUMBER REQUIREMENT OBSERVATION 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

Meal IQ is difficult because most of the foods that I eat are not in the 

registry. 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

Still have to remember on my own + remember to use the app. 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 
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19/06/2019 

I continue using the app but I am not discovering new features. Still trying to get Meal IQ to work. 

NUMBER REQUIREMENT OBSERVATION 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

Struggling a lot as many foods that I eat are not in the register. 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 

Good access but difficult to remember. 
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21/06/2019 

Continue using Meal IQ, figured out a bit better how to log meals, but getting annoyed that I can’t log food without taking a  

picture of it. I continue using until Meal IQ is ready, but I am not making any observations in the meanwhile. 
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02/07/2019 

Meal IQ is now ready. I have tried with one more meal and explored the Meal IQ section. 

NUMBER REQUIREMENT OBSERVATION 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

  

4.  Enhance trust into 

carers and specialists 

Overall did very little to elicit my trust into this tool 

5.  Predict effects of BG 

and food, based on 

individual patterns 

Not entirely, but assessed the effect on Hb1Ac 

6.  Remind the user of 

both own and clinical 

goals 

 Says which foods are good for my long-term blood glucose (Hb1Ac) 

control. 

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

Helps choose what food to eat based on their effect on Hb1Ac 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 

App is convenient to use anytime, but takes up a bit of time which can 

be annoying. 
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Learning Zone 

10/06/2019 

Today I have created an account for online Learning Zone. It was straightforward and asked for some personal details. I watched 

an introductory video. I engaged with the introductory section. 

 

Number Requirement Observation 

12.  Decrease the fear of 

condition worsening 

 

Let me know about the possible consequences but said that I should 

manage it to stay healthy. 

13.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

14.  Help meet goals to 

promote happiness 

 



 46 

15.  Enhance trust into 

carers and specialists 

Mentioned that Diabetes UK is a big respected organisation, so I might 

trust them. 

16.  Predict effects of BG 

and food, based on 

individual patterns 

 

17.  Remind the user of 

both own and clinical 

goals 

  

18.  Plan and remind to 

take medications 

(including for 

travels) 

 

19.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

Told me how different people treat their diabetes, but I’m not sure how 

it’s decided. 

20.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

Asked me about my details, e.g. my gender and how I treat my 

diabetes. Not sure how this translated into the lesson. I also asked 

about my recent experiences with self-management. 

21.  Provide education 

about the condition 

Taught me what diabetes is, why it exists. It also showed me an 

interactive quiz to test my knowledge. 

22.  Offer around-the 

clock access 

I could take the lessons at my convenience. 
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11/06/2019 

I continued with the introductory lesson. I started a ‘food hacks’ lesson 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

It has explained that occasional treats, such as Christmas pudding, are 

okay. It has also suggested some food swaps that will allow me tot 

have the foods that I like, such as eggs. 

3.  Help meet goals to 

promote happiness 

Feel satisfied when I complete a section, which is encouraged by a 

‘Congratulations’ video. 

The food swap hacks are viable, so they could help me meet goals such 

as Hb1AC control or weight. 

4.  Enhance trust into 

carers and specialists 

I watched videos of people talking about their own experience. This 

may be less trustworthy than specialists. 

5.  Predict effects of BG 

and food, based on 

individual patterns 

The food hacks section was not helpful to estimate own sensitivity. 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

Told me more about my food options and which I should pick, but this 

only considered diabetes-related considerations. 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

The ‘food hacks’ section was tailored to whether or not I inject 

fast/acting insulin. 

10.  Provide education 

about the condition 

Educated me on how food influences my diabetes. 

11.  Offer around-the 

clock access 
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12/06/2019 

Today I finished the Food Hacks lesson. Then, I had a look at the Stress Manager section. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

Today, the lesson has told me how much of my favourite foods I can 

eat, such as rice or cheese. Although I have noticed that it’s not a lot. 

3.  Help meet goals to 

promote happiness 

The food hacks I have been taught could result in better glucose 

control. 

The stress manager has made me create a specific plan for dealing with 

stressful situations, but I’m not sure if it helped. It just made me write 

down things that I already know. 

4.  Enhance trust into 

carers and specialists 

The activity was gamified, which was fun, but at some point it could 

have felt almost patronising. For example, the drag and drop. I’m not 

sure if I trust this. 

5.  Predict effects of BG 

and food, based on 

individual patterns 

No predictions in the lesson. 

6.  Remind the user of 

both own and clinical 

goals 

 The lesson linked foods to health outcomes, so I was reminded what 

my end goal is. 

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

It has made it easier to choose what to eat with diabetes. 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

 

10.  Provide education 

about the condition 

It has educated me about food, not so much about the condition itself. 

11.  Offer around-the 

clock access 
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13/06/2019 

I took a lesson called “knowledge is power”. There were several lessons like this with confusing names, so I picked one that 

just sounded interesting. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

The lesson claimed that I should trust Diabetes UK, because they are 

the largest diabetes charity in the UK and it’s their mission to help me 

tackle diabetes. I should also trust the NHS website. 

Talked further about how to recognise which internet sources are 

reliable. However, if I think my own opinion is better, it has not done 

much to encourage the trust. It has relied on specialists but didn’t say 

why I should trust them. 

Overall, it has told me who and what to trust, but not why. 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

 

10.  Provide education 

about the condition 

The power of knowledge seems mostly about pointing me to the 

correct resources to learn more. 

11.  Offer around-the 

clock access 
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14/06/2019 

I continued with the Knowledge is Power session and finished it. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

I have been encouraged to partake in courses, that are ran by the NHS, 

and presented me with evidence of people who have taken the courses 

and enjoyed them. 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

The lesson asked which aspects I am interested in learning more about 

to recommend me a course. 

10.  Provide education 

about the condition 

It has encouraged me to take part in an education course. Rather than 

actually educating me, it redirected me elsewhere. 

11.  Offer around-the 

clock access 
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17/06/2019 

There were no ‘Recommended’ lessons and most names seem quite random. There were 3 separate lessons about moving. 

Despite this not being a relevant issue, the other choice is limited, so I picked one from the category, “Move In Tune With 

Your Body”, as it sounded like it could give a very individual experience. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

Exercise could make complications less likely 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

It has explained why I should exercise, even though it is difficult. 

Explained that it’s going to take a while to start enjoying exercise. 

Overall, it was quite motivating, although I would still be intimidated 

that it’s going to be a lot of effort. 

3.  Help meet goals to 

promote happiness 

Mentioned that exercise will be long term beneficial to my health. 

4.  Enhance trust into 

carers and specialists 

Every video repeats the same phrases like “It’s a lot to take in” or “It 

might take a little while to…” and it’s getting a bit annoying 

5.  Predict effects of BG 

and food, based on 

individual patterns 

Explained that exercise will influence my BG, but it may be hard to 

predict. 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

Recommended that I talk to my specialists about modifying my 

medication. 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

Exercising seems really difficult, so I need to bring a lot of things and 

plan ahead, if I want to exercise. 

Recommended that I talk to professionals to choose which exercise is 

good for me. I should talk to my GP before I start. 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

Asked how active I am and what tablets I am taking. 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 
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18/06/2019 

Today I looked at the Care Planner section and I went through it. I had to answer some questions. At the end, there were no 

actionable insights. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

Talked about which specialists I should see. 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

 The care planner has told me which clinical tasks I am due to 

complete, such as have my blood fats checked. 

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

Outlined which specialists I should see and which steps I should take, 

such as have a flu vaccine. 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

Some questions were very irrelevant, such as if I am planning a 

pregnancy. 

10.  Provide education 

about the condition 

Explained why some tests need to be carried out regularly 

11.  Offer around-the 

clock access 
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19/06/2019 

I started the “let us help” activity as it showed on top of my dashboard, so maybe it was recommended. It turned out that it’s 

about emotional health and not being afraid to ask for help, knowing where support is available. 

I had to stop as there was an activity that require me to speak out loud and I was in public at the moment. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

Explained that these sorts of feelings are normal. Suggested I talk to 

someone. Some people talked in a video about their feelings like this. 

But didn’t really help aside from recommending I talk to someone. 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

Suggested I discuss my options about mental health with any 

healthcare professional, who will be able to signpost me. 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

Acknowledged that everyone is different, but that something that will 

work for me can be worked out. 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 
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21/06/2019 

I could not continue with the Let Us Help lesson, as I forgot that I had to do the lesson in private, so I did it on a train. Instead, 

I tried the Stress Manager again. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

The stress manager did not really help. 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 

Could not complete the Let Us Hel lesson when I wasn’t able to speak 

out loud, so next time I have to plan to do it at home. 

Also, the mobile interface was not ideal and a little clunky to navigate. 
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25/06/2019 

I remembered to do the session at home, so I finished the last but of the activity (Let Us Help) 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

Encouraged I talk to someone about these types of things. 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

Other people talked about frustration, anger from failing to manage 

condition, talked about how they overcame it (by talking to other 

people). 

4.  Enhance trust into 

carers and specialists 

Made me think about who’s helping me throughout the journey. 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 
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myCompass 

10/06/2019 

Today I made an account with myCompass. I did a self-assessment and another personal questionnaire about my interests. I 

did a “solving problems” session. 

 

Number Requirement Observation 

23.  Decrease the fear of 

condition worsening 

 

The “problem solving” session has helped me understand that any 

problem has a solution. 

24.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

25.  Help meet goals to 

promote happiness 

The “solving problems” session helped me plan out how to deal with 

some problems I could encounter. 

26.  Enhance trust into 

carers and specialists 

Suggested that I share about my problems with those that I trust. 

27.  Predict effects of BG 

and food, based on 

individual patterns 

 

28.  Remind the user of 

both own and clinical 

goals 

 Offered an SMS reminder service, but it didn’t work with a UK phone 

number. 

29.  Plan and remind to 

take medications 

(including for 

travels) 

 

30.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

31.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

It has given me some questionnaires about what’s important for me. I 

think this will reflect on the content that will be recommended to me. 

32.  Provide education 

about the condition 

I have noticed that there is a ‘Knowledge centre’ section, which could 

provide some education. I will engage with it soon. 

33.  Offer around-the 

clock access 

Available online, I can access it anytime. 
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11/06/2019 

I tracked my important indicators. Not sure what they mean. I took a lesson on Anxiety. Then, I engaged with the first session 

of a ‘Taking charge of worry’ activity, which was recommended to me. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

I took the ‘anxiety’ lesson. It educated me and showed me some 

contacts, but it didn’t help. However, it recommended some activities 

that I could engage with to help. I can try them soon. 

The Worry activity helped a little. It explained why excessive 

worrying may not be helpful. Next time, I will probably learn what to 

do instead. Right now, it’s still difficult not to worry. 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

The Worry activity has said that distracting activities such as exercise 

are not a good long-term solution, so I’m not sure what that means. 

3.  Help meet goals to 

promote happiness 

There is some sort of a tracker, but I can’t figure out what it means. PI 

just put it random numbers. 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

There is a medication tracker but I don’t understand how it works. 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

The lessons recommended to me seem relevant so far. 

10.  Provide education 

about the condition 

I have engaged with a lesson on Anxiety in the Knowledge Centre. It 

has taught me more about feeling anxious. However, there were no 

lessons relevant to my health conditions such as diabetes. 

11.  Offer around-the 

clock access 
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12/06/2019 

Today I completed the second session of the worry activity. I took a profiling quiz, so that I get accurate recommendations for 

activities in the future. I have been asked about diabetes. 

Later today, I engaged on a train during a commute. I filled in the tracking and started the Sleep activity, until I got distracted 

by some announcements about a train delay/replacement service and had to plan an alternative journey instead. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

In the worry activity, I learned some strategies to mitigate worry, such 

as redirecting my focus, or taking action. 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

It has recommended that I reward myself with a treat when I 

successfully deal with a worry, which could be nice. But I’m not sure 

what the treat could be. 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

 I am more and more confused by the tracking each day. It does make 

me thing about my goals, but the tracking itself doesn’t make sense. 

For example, I don’t know if high numbers mean better or worse. 

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

The activity has asked me to write down my thoughts on some issues 

that were not relevant to me (e.g. worrying about deadlines). 

I took another quiz; I think this is the third one. This one asked me 

about diabetes, so I hope it helps personalise the experience. 

Even though I ticked that I get enough sleep, I was recommended a 

lesson on sleep. This seems strange and irrelevant. 

I started the activity later in the day, but I found it very irrelevant. 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 

It was also available on Safari for iPhone, so I could engage on a train. 

Sadly there isn’t an app, which makes it a bit more difficult. 
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13/06/2019 

Today I finished the first session of the sleep activity. Then I explored the ‘Snippets’ section. Later, I completed a tracking 

when I was working in a café. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

I picked a snippet that could motivate me to take control of my future. 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

 

3.  Help meet goals to 

promote happiness 

I picked snippets that reminds me to eat healthily and exercise to feel 

good. 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

The sleep activity is completely irrelevant, so I abandoned it after the 

first session (there are two sessions left in the activity). 

The Snippets can be nicely tailored to my own goals. I can pick quotes 

that I like and they will show on my dashboard regularly (I think). 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 

Completing the tracking seems almost like a nuisance, I feel that it 

wants me to do it every day but I still don’t understand the purpose. 



 73 

 

  



 74 

14/06/2019 

I could not engage with myCompass today, as the site seems to experience technical difficulties. 
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18/06/2019 

The tool has started working again today, so I could go back to engaging with it. I completed a tracking. 

None of the recommended activities still seemed relevant, so I picked “Doing what really counts – An activity for people with 

diabetes” instead. I completed the first session. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

Suggested that I give attention to areas of my life that are important to 

me. 

3.  Help meet goals to 

promote happiness 

Proposed that meeting goals can be balanced with other activities that 

I would want to do but didn’t tell me how. 

4.  Enhance trust into 

carers and specialists 

Suggested that I talk to my GP if the activity does not help with my 

stress levels. 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

 Told me about the importance of various goals. Asked me to rate how 

satisfied I am with the attention I give to the areas – not sure what that 

means. How do I decide where I give too much, too little? 

Then it told me to pick a goal that I will give more attention to. 

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

Explained how I need to balance things that are important to me. 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 
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19/06/2019 

I continued with the Diabetes activity (session 2/3). 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

Really encouraged me to exercise in the Sweet Spot activity. 

3.  Help meet goals to 

promote happiness 

 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

Helped me plan how to give more attention to activities that matter to 

me. But did not necessarily feel specific to diabetes. 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 
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21/06/2019 

I completed a tracking and finished the Diabetes activity (session 3/3) 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

Described how to deal with these types of negative thoughts, for 

example, by refocusing on something else or by listening to my 

emotions and turning the worry into a helpful thought or plan. 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

Suggested that I reward myself for putting in the effort (but didn’t say 

how). 

Also, that I do an enjoyable activity when I’m feeling down, to make 

myself feel better. 

3.  Help meet goals to 

promote happiness 

Did this by helping me identify barriers and overcome them. Helped 

me make a specific plan for improving a situation. 

4.  Enhance trust into 

carers and specialists 

Also offered ways of dealing with other people, when there is 

disagreement, e.g. by thinking about their reasons or changing how I 

talk, behave or think. 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

Encouraged me to think what my own barriers are, in order to figure 

out how to overcome them. 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 

The mobile interface is very nice to use. 
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24/06/2019 

I completed the “Increasing pleasurable activities” activity, as it seemed relevant. 

Number Requirement Observation 

1.  Decrease the fear of 

condition worsening 

 

 

2.  Encourage “happy” 

behaviours such as 

exercise and 

occasional treats 

Told me why pleasurable activities are important to be happy. 

Taught me how to do more pleasurable activities, which are relevant 

to me. But more about things like meeting friends or doing exercise, 

less about things like sweet treats. 

But did not say much about what if the activities I want to do are 

‘forbidden’, how to make time for them etc. 

3.  Help meet goals to 

promote happiness 

Suggested that the sense of accomplishment will make me feel good, 

if I achieve a task. 

4.  Enhance trust into 

carers and specialists 

 

5.  Predict effects of BG 

and food, based on 

individual patterns 

 

6.  Remind the user of 

both own and clinical 

goals 

  

7.  Plan and remind to 

take medications 

(including for 

travels) 

 

8.  Support a decision 

process in regard to 

treatment options, 

diet and exercise 

 

9.  Provide a highly 

individualised 

experience, tackling 

personal barriers and 

addressing personal 

goals 

Encouraged me to come up with my own pleasurable activities that I 

want to do. 

10.  Provide education 

about the condition 

 

11.  Offer around-the 

clock access 
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APPENDIX 5: AFFINITY DIAGRAMS 

Learning Zone 
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Glucose Buddy
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myCompass  
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APPENDIX 6: PARTICIPANT INFORMATION SHEET (ANONYMISED) 

My name is [anonymous] and I am a postgraduate student at University College London. For my Dissertation, I am working 

on a project investigating how people living with Type 2 Diabetes think and feel about their condition, and how digital 

technology could be used to enhance their experience. I would greatly appreciate if you have a look at the description of the 

project below and consider taking part in this 15-minute online survey. 

Participant Information Sheet For Type 2 Diabetes Patients 

This project has been approved by the UCL Research Ethics Committee Approval; ID Number: UCLIC/1718/011/Staff Evans 

  

IF YOU WISH, PRINT OR SAVE A COPY OF THIS PAGE FOR YOUR RECORDS 

  

Title of Study: Cognitive and Affective requirements for a Digital Health Intervention for Type 2 Diabetes 

  

Department: UCLIC 

  

Name and Contact Details of the Researcher(s): [anonymous] 

  

Name and Contact Details of the Principal Researcher:  

Dr Chris Evans 

UCL Interaction Centre 

Second Floor, Engineering Building 

66-72 Gower Street 

University College London 

WC1E 6BT 

c.evans@ucl.ac.uk 

  

1.     Invitation Paragraph  

You are being invited to take part in an MSc research project.  Before you decide it is important for you to understand why the 

research us being done and what participation will involve.  Please take time to read the following information carefully and 
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discuss it with others if you wish.  Ask us if there is anything that is not clear or if you would like more information. Take time 

to decide whether or not you wish to take part.  Thank you for reading this.  

 2.     What is the project’s purpose? 

The aim of this study is to explore the possibility for a digital tool, which would support patients with Type 2 Diabetes and 

how they think and feel about their condition(s). Previous research has helped us identify some of the experiences which 

patients could encounter. We would like to explore whether these are your and other patients’ real needs and to discuss how a 

novel or existing technology could support them.  

The project is being conducted as part of a programme of student project research in human-computer interaction. 

  

3.     Why have I been chosen? Are there any exclusion criteria? 

You have been included in this study because you are an adult over 18 years of age who has been diagnosed with Type 2 

Diabetes and speaks English. There will be approximately 100 participants involved in the study. 

Exclusion criteria: You should not participate in this study if you are under 18 years of age, do not speak English fluently or 

have not been diagnosed with Type 2 Diabetes.  

4.     Do I have to take part? 

It is up to you to decide whether or not to take part. If you do decide to take part, you will be asked to complete a consent 

form.  You can withdraw at any time without giving a reason. All the data that you had provided up to that point will not be 

recorded, but this may deem you ineligible for Prolific compensation. 

5.     What will happen to me if I take part? 

First, we will ask you to fill in a consent form. Then, you will be asked to take part in a single online survey, which should take 

about 15 minutes.  

In the survey, for example, you may be shown some experiences that people with Type 2 Diabetes may encounter and asked 

whether you also experience them. You may be also asked some open-ended questions about your experiences and opinions. 

You will be also asked about future technology. 

6.     Will I be recorded and how will the recorded media be used? 

There will be no audio or video recordings involved. 

7.     What are the possible disadvantages and risks of taking part? 

There are no know disadvantages or risks of taking part. The interview may however touch on your experience of living with 

Type 2 Diabetes. If you find any aspect of participation uncomfortable, distressing or painful, you may withdraw at any point. 

If you wish, you may also contact any of the researchers. 

8.     What are the possible benefits of taking part? 

You will be compensated, as outlined to you in Prolific. Moreover, it is hoped that this work will help the researchers develop 

a tool that will support the experience of people living with Type 2 Diabetes. 
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9.     What if something goes wrong and/or I have any complaints? 

If you have any complaints about your participation you should contact the Principal Researcher whose contact details are at 

the top of this sheet. You should make it clear whether your complaint relates to treatment by the researcher or some serious 

event that occurred during your participation. 

If you feel your complaint has not been handled to your satisfaction by the Principal Investigator you can contact the Chair of 

the UCL Research Ethics Committee – ethics@ucl.ac.uk 

  

10.  Will my taking part in this project be kept confidential? 

All the information that we collect about you during the course of the research will be kept strictly confidential. You will not 

be able to be identified in any ensuing reports or publications. Data will be fully pseudonymised as soon as possible and stored 

on an encrypted device or software.  

11.  Limits to confidentiality 

Please note that assurances on confidentiality will be strictly adhered to unless evidence of wrongdoing or potential harm is 

uncovered.  In such cases the University may be obliged to contact relevant statutory bodies/agencies.  

12.  What will happen to the results of the research project? 

The primary use of results of the research project is in the preparation of a project report that form the assessment of an MSc 

project. The results may also be used for publication in scientific journals or conference proceedings, but you will not be 

identified in any report or publication. Given the range of projects it is not possible to identify possible publication outlets in 

advance. Data collected during the course of the project will be shared within the research team and might be used for additional 

or subsequent research.  

  

13.  Data Protection Privacy Notice  

Notice: 

The data controller for this project will be University College London (UCL). The UCL Data Protection Office provides 

oversight of UCL activities involving the processing of personal data, and can be contacted at data-protection@ucl.ac.uk. 

UCL’s Data Protection Officer can also be contacted at data-protection@ucl.ac.uk.  

Your personal data will be processed for the purposes outlined in this notice.   

The legal basis that would be used to process your personal data will be performance of a task in the public interest. 

The legal basis used to process special category personal data will be for scientific and historical research or statistical 

purposes/explicit consent. 

Your personal data will be processed so long as it is required for the research project. If we are able to anonymise or 

pseudonymise the personal data you provide we will undertake this and will endeavour to minimise the processing of personal 

data wherever possible.  
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You have certain rights under data protection legislation in relation to the personal information that we hold about you. These 

rights apply only in particular circumstances and are subject to certain exemptions such as public interest (for example the 

prevention of crime). They include: 

·      The right to access your personal information; 

·      The right to rectification of your personal information; 

·      The right to erasure of your personal data; 

·      The right to restrict or object to the processing of your personal data; 

·      The right to object to the use of your data for direct marketing purposes; 

·      The right to data portability; 

·      Where the justification for processing is based on your consent, the right to withdraw such consent at any time; and 

·      The right to complain to the Information Commissioner’s Office (ICO) about the use of your personal data. 

If you are concerned about how your personal data is being processed, or if you would like to contact us about your rights, 

please contact UCL in the first instance at data-protection@ucl.ac.uk.  

If you remain unsatisfied, you may wish to contact the ICO. Contact details, and further details of data subject rights, are 

available on the ICO website. 

Data may be shared with a research team outside the EEA. However, this data will be anonymous. No identifiable information 

will be shared. 

14.  Who is organising and funding the research? 

This research is organised and funded by the UCL Interaction Centre (UCLIC) at University College London.  

16.  Contact for further information 

The supervisor for this project is the principal researcher whose name and contact details are specified at the top of this page. 

You may wish to print or save a copy of this page for your records. At the start of the questionnaire, we will ask you to fill a 

consent form; you may also print or save a copy of it. 

Thank you for reading this information sheet and for considering taking part in this research study.  
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APPENDIX 7: PARTICIPANT CONSENT FORM 

 

Please complete this form after you have read the Information Sheet and, if relevant, had any 

questions answered by one of the researchers.      

Title of Study: Cognitive and Affective requirements for a Digital Health Intervention for Type 2 

Diabetes   

Department: UCLIC 

Name and Contact Details of the Researcher(s):  [anonymous] 

Name and Contact Details of the Principal Researcher:  Dr Chris Evans c.evans@ucl.ac.uk   

Contact Details of the UCL Data Protection Officer: data-protection@ucl.ac.uk   

This study has been approved by the UCL Research Ethics Committee: Project ID number: 

UCLIC/1718/011/Staff Evans 

 

Thank you for considering taking part in this research. The person organising the research must explain 

the project to you before you agree to take part.  If you have any questions arising from the Information 

Sheet or explanation already given to you, please ask the researcher before you decide whether to join 

in. You may wish to save or print a copy of this Consent Form for your records. 

I confirm that I understand that by ticking each box below I am consenting to this element of the 

study.  I understand that it will be assumed that unticked boxes means that I DO NOT consent to 

that part of the study.  I understand that by not giving consent for any one element that I may be 

deemed ineligible for the study. 

 

I confirm that I have read and understood the Information Sheet for the above study.  I have had an 

opportunity to consider the information and what will be expected of me.  I have also had the 

opportunity to ask questions which have been answered to my satisfaction and would like to and 

consent to take part in the online survey. 

▢ Agree  
 

I understand that my personal information (age, gender, views) will be used for the purposes explained 

to me. I understand that according to data protection legislation, ‘public task’ will be the lawful basis for 

processing. 

▢ Agree  
 

I understand that my information may be subject to review by responsible individuals from the 

University for monitoring and audit purposes. 

It will not be made available to any commercial organisations but is solely the responsibility of the 

researcher(s) undertaking this study. 

▢ Agree  
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I hereby confirm that: (a)  I understand the exclusion criteria as detailed in the Information Sheet and 

explained to me by the researcher; and (b) I do not fall under the exclusion criteria. 

▢ Agree  
 

Use of information for this project and beyond: 

I understand that the data will be anonymised as soon as possible. I would be happy for the data I 

provide to be archived at UCL. I understand that other authenticated researchers will have access to 

my pseudonymised data, and may use it for future research (subject to ethics approval). 

▢ Agree  
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APPENDIX 8: THE ONLINE QUESTIONNAIRE 
 

Start of Block: Demographics 

 

First, we would like to ask a few questions about yourself. If you're not comfortable with any of them, 

you can indicate 'Prefer not to say' 

 

 

 

What is your age? 

o 18 - 24  

o 25 - 34  

o 35 - 44  

o 45 - 54  

o 55 - 64  

o 65 - 74  

o 75 - 84  

o 85 or older  

o Prefer not to say  
 

 

 

What is your gender? 

o Male  

o Female  

o Other  

o Prefer not to say  
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How long has it been since your Type 2 Diabetes diagnosis? 

o Less than 1 year  

o 1-3 years  

o 3-5 years  

o 5-10 years  

o 10-20 years  

o More than 20 years  

o Prefer not to say  
 

 

 

Do you have any other diagnosed medical conditions? If you have none, please type "None". If you 

prefer not to say, please type "Prefer not to say". 

________________________________________________________________ 
 

End of Block: Demographics 
 

Start of Block: How do you feel about your condition? 

 

Next we will ask you to describe how you feel about your Type 2 Diabetes. 
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From the list below, please pick exactly 3 experiences that you've encountered the most. 

▢ I have accepted that I live with type 2 diabetes  

▢ I feel fearful that my condition will worsen  

▢ I feel cravings for forbidden treats (such as sweets)  

▢ I feel happy when I enjoy occasional treats (such as sweets)  

▢ I feel happy when I do exercise  

▢ Mobility impairments frustrate me at times  

▢ Pain and discomfort resulting from my condition(s) make me feel sad at times  

▢ I get frustrated from my health not improving  

▢ When I meet health targets, I feel happy  

▢ I feel satisfied when I intentionally disregard my diabetes (e.g. not learning more about it or not 
checking my blood sugar)  

▢ I get frustrated when my condition prevents me from doing the things that I used to do  

▢ Healthcare specialists irritate me  

▢ I feel trust or gratefulness towards those who help with my condition (friends, family, healthcare 
professionals…)  
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From the list below, please pick exactly 3 experiences that you've encountered the least. 

▢ I have accepted that I live with type 2 diabetes  

▢ I feel fearful that my condition will worsen  

▢ I feel cravings for forbidden treats (such as sweets)  

▢ I feel happy when I enjoy occasional treats (such as sweets)  

▢ I feel happy when I do exercise  

▢ Mobility impairments frustrate me at times  

▢ Pain and discomfort resulting from my condition(s) make me feel sad at times  

▢ I get frustrated from my health not improving  

▢ When I meet health targets, I feel happy  

▢ I feel satisfied when I intentionally disregard my diabetes (e.g. not learning more about it or not 
checking my blood sugar)  

▢ I get frustrated when my condition prevents me from doing the things that I used to do  

▢ Healthcare specialists irritate me  

▢ I feel trust or gratefulness towards those who help with my condition (friends, family, healthcare 
professionals…)  

 

 

 

Do you have other comments? E.g. are there experiences you want to mention that were not described 

above?  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

________________________________________________________________ 
 

End of Block: How do you feel about your condition? 
 

Start of Block: How do you think about your condition? 

 

Now, we will ask you to describe how you think about your Type 2 Diabetes. 
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From the list below, please pick exactly 4 experiences that you've encountered the most. 

▢ I remember rules for adjusting insulin and diet based on my blood glucose  

▢ I have leant how my body responds to medication and diet, for example which side effects I 
experience  

▢ I remember my health goals set by healthcare professionals  

▢ Pets, children etc. remind me of my health goals  

▢ I put my medications in a visible attention-drawing spot to remember them  

▢ I remember my past medical conditions  

▢ I track my past activity with digital tools (e.g. mobile phone, FitBit)  

▢ I track past health events (e.g. diet, blood glucose) using paper records  

▢ I track which medications have been taken using medication packages (e.g. by writing on 
package boxes)  

▢ I memorise my medication routine  

▢ I use physical aids (e.g. a pill organiser) to plan my medications and regimes  

▢ I use paper records to plan my medications and regimes  

▢ I plan my medications for travel (e.g. using a travel pack)  

▢ I remember my food restrictions and recommendations  

▢ Healthcare specialists give me treatment options  

▢ I check my weight, blood glucose and/or blood pressure  

▢ I can “know or feel” my own blood glucose  
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▢ I record my current health status l using digital tools (e.g. mobile phone, FitBit)  

▢ I record my current health status using paper records (e.g. a diary)  
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From the list below, please pick exactly 4 experiences that you've encountered the least. 

▢ I remember rules for adjusting insulin and diet based on my blood glucose  

▢ I have leant how my body responds to medication and diet, for example which side effects I 
experience  

▢ I remember my health goals set by healthcare professionals  

▢ Pets, children etc. remind me of my health goals  

▢ I put my medications in a visible attention-drawing spot to remember them  

▢ I remember my past medical conditions  

▢ I track my past activity with digital tools (e.g. mobile phone, FitBit)  

▢ I track past health events (e.g. diet, blood glucose) using paper records  

▢ I track which medications have been taken using medication packages (e.g. by writing on 
package boxes)  

▢ I memorise my medication routine  

▢ I use physical aids (e.g. a pill organiser) to plan my medications and regimes  

▢ I use paper records to plan my medications and regimes  

▢ I plan my medications for travel (e.g. using a travel pack)  

▢ I remember my food restrictions and recommendations  

▢ Healthcare specialists give me treatment options  

▢ I check my weight, blood glucose and/or blood pressure  

▢ I can “know or feel” my own blood glucose  
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▢ I record my current health status l using digital tools (e.g. mobile phone, FitBit)  

▢ I record my current health status using paper records (e.g. a diary)  
 

 

 

Do you have other comments? E.g. are there experiences you want to mention that were not described 

above?  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

End of Block: How do you think about your condition? 
 

Start of Block: Technology 

 

If a digital tool (such as an app or a voice assistant) is designed to support Type 2 Diabetes, what do 

you think of the following features? 
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From the list below, please pick exactly 3 features that you would welcome the most. 

▢ Decrease the fear of your condition worsening, for example by helping you prevent it  

▢ Encourage you to engage in your own “happy” behaviours, for example by setting up a personal 
reward system  

▢ Help you feel happy from meeting targets, for example by highlighting your health-related 
accomplishments  

▢ Elicit trust in the tool, for example by explaining who developed it and how  

▢ Predict what effect your behaviour will have on your blood glucose, for example by tracking your 
own health history, diet and blood glucose level  

▢ Remind you of your goals, for example by linking your behaviours and choices to long-term 
health outcomes  

▢ Track plans for your medications and regimes, for example by reminding you which medications 
to take  

▢ Support your decision process in regard to diet and treatment, for example by providing 
information on your options  

▢ Provide a highly individualised experience, tackling your personal barriers and addressing 
personal goals  

▢ Provide education about the condition  

▢ Offer around-the clock access, e.g. on the go or at early/late hours  
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From the list below, please pick exactly 3 features that you would welcome the least. 

▢ Decrease the fear of your condition worsening, for example by helping you prevent it  

▢ Encourage you to engage in your own “happy” behaviours, for example by setting up a personal 
reward system  

▢ Help you feel happy from meeting targets, for example by highlighting your health-related 
accomplishments  

▢ Elicit trust in the tool, for example by explaining who developed it and how  

▢ Predict what effect your behaviour will have on your blood glucose, for example by tracking your 
own health history, diet and blood glucose level  

▢ Remind you of your goals, for example by linking your behaviours and choices to long-term 
health outcomes  

▢ Track plans for your medications and regimes, for example by reminding you which medications 
to take  

▢ Support your decision process in regard to diet and treatment, for example by providing 
information on your options  

▢ Provide a highly individualised experience, tackling your personal barriers and addressing 
personal goals  

▢ Provide education about the condition  

▢ Offer around-the clock access, e.g. on the go or at early/late hours  
 

 

 

Do you know or use any digital tools (such as apps or websites) that help with any of the above? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 
 

 

 

According to you, what would an ideal technology look like for supporting Type 2 Diabetes?  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

End of Block: Technology 
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APPENDIX 9: ILLUSTRATIVE QUOTES FROM THE ONLINE QUESTIONNAIRE 

 

Quote Number Participant Quote 

Q33 P011  

(35-44, female) 

I wanted to be able to select more than 3 for the most!!! 

Q34 P018 

(55-64, female) 

I worry that routine check-ups are carried out by unqualified healthcare staff and 

important issues are sometimes missed or not appreciated. 

Q35 P084 

(45-54, female) 

I am extremely irritated by the media saying diabetes is 'reversible' or in 

'remission'. I have been diet controlled since being diagnosed in 2011. If I eat 

carbs, my glucose will go up and struggle to come down. Diabetes does not go 

into remission, I choose to eat the foods that does not stress my insulin.  In 

addition, we are not all fat and lazy couch potatoes. I have always had a good, 

healthy diet with lots of exercise. I have inherited this condition and I am very 

frustrated at the now common perception that type 2 diabetes is purely self-

inflicted. 

Q36 P016 

(55-64, female) 

constant monitoring of blood glucose levels is really annoying 

Q37 P064 

(55-64, male) 

Diabetes is different than being diagnosed with other types of diseases...because 

one can have some control over the condition with food choices and exercise. 

Q38 P019 

(65-74, female) 

I think I am sometimes too laissez-faire about managing my condition 

Q39 P058 

(55-64, female) 

I am not insulin dependent. 

Q40 P090 

(55-64, male) 

I wish that I had a better back up system from the nurses and doctors. 

Q41 P022 

(25-34, female) 

the iphone 

Q42 P038 

(25-34, male) 

fitbit, google fit and apple watch 

Q43 P079 

(45-54, female) 

I use the My Sugr app 

Q44 P041 

(55-64, female) 

Not regularly but do look at diabetes UK occassionally 

Q45 P06 

(72, female) 

I use a good diary app (Cronometer) and fitness tracking (Google Fit)  

Q46 P067 

(45-54, female) 

MyFitnessPal 

Q47 P017 

(65-74, female) 

I do not know as I probably would not use any supporting technology. 
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Q48 P038 

(55-64, male) 

an app on a smartphone 

Q49 P097  

(65-74, male) 

like a watch 

Q50 P025 

(55-64, female) 

something worn permanently attached to my body to read blood sugar levels 

24/7 

Q51 P082 

(25-34, female) 

A simple interface where it can be used and accessed easily 

Q52 P007 

(55-64, female) 

clear, easy to use, simple, no connect to a smart phone as I don't have one 

Q53 P079 

(45-54, female) 

I would love an app that links to a blood glucose monitor as I constantly forget 

to enter my readings. I think visual aids to track blood sugar levels, predicted 

Hb1Ac levels and ling tern outcomes would be great. 

Q54 P053 

(35-44, female) 

It would be fun and interactive. It wouldn't be depressing. 

Q55 P100 

(35-44, female) 

complete tracking of aic level, blood sugar, diet and excercise. 

Q56 P006 

(35-34, female) 

Something that helps track what’s foods have what affects, reminds me to eat 

regularly, warns me if I’ve eating too much sugar 

Q57 P081 

(35-44, male) 

fitness app or tracker 

Q58 P054 

(45-54, female) 

Motivational (to stick to diet and exercise), forgiving (when have eaten 

'forbidden' foods, starting the next day with a clean slate). 
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