Burdett DIME report

Title: Diabetes Insulin self-Management Education (DIME) digital assistant to support people with type 2 diabetes starting insulin in hospital
 
Summary of the grant purpose:
People with type 2 diabetes (T2D) need insulin injections when their pancreas cannot produce enough insulin. This varies from person to person and treatment guidelines suggest it is when blood glucose levels do not improve with 2 or more types of diabetes medication to normalise their blood glucose (1). Many people with T2D start insulin in hospital, they may become ill with high blood glucose, they may have another medical condition or have been newly diagnosed with T2D. Starting insulin in hospital is tricky because it usually happens in a noisy ward or Accident & Emergency department, and there is little time to practice injecting. Patients may be discharged home with limited resources and their general practitioner (GP) or practice nurse may not know they have started insulin. This can mean people feel unsupported. People are often given sheets of information that might get lost, and they may not know where to go for trusted online information. A digital resource they could use when they start insulin, so that they have access to the information they need straight-away would help. For nurses this ensures that patients have the safety information about insulin, a high-risk drug, because of the risk of low blood glucose when using it. Benefits include patients having access to a resource that supports them with insulin starts and nurses having the confidence that the patient has a trusted source of information that can help them on discharge. In a previously written systematic review and meta-analysis of insulin education programmes, we demonstrated that insulin education employing psychological techniques led to better glycaemic control (2). We incorporated these findings into a group-based Diabetes Insulin self-Management Education (DIME) programme, which has already undergone initial testing in the community (3). However, as fewer patients are seen in community clinics to start insulin, and we know that attendance at education is low and because group-based DIME requires significant staff training, we proposed to re-develop DIME to produce a modular digital assistant.
The aim of this project was to support nurses and people with T2D in optimising insulin initiation by co-designing and co-producing the DIME digital assistant. This innovative study involved multi-agency collaboration and was led by nurses. Incorporating existing research, DIME is underpinned both by a previous qualitative study involving people with T2D who had recently started insulin, in addition to a pilot RCT. The current project involved co-design with the main user groups: nurses, and people with T2D. While prior research focussed primarily on developing the intervention for and with people with T2D, this project gave equal focus to the nurses who support people with T2D, a consideration conspicuously absent from earlier projects. The nurses involved understand how, what, when, and why new technology such as the DIME digital assistant can fit within this complex clinical setting. 

What activities have taken place
We used the Double Diamond approach to co-design and co-produce the DIME Digital Assistant based on UK Design Council's 2 phase model of user-centred design (4). Phase 1 seeks to 'discover' and 'define' the problem, while phase 2 is concerned with the 'design' and 'build' aspects of the solution.
Discover: We used existing research to develop new knowledge to understand more about the problems surrounding starting insulin in hospital. In a prior project, we interviewed 15 people with T2D who had attended education for insulin initiation about their preferences. These discussions highlighted unmet needs, including access to additional support to address insulin concerns and the provision of dietary information to counteract weight gain (5). We additionally conducted a systematic review and meta-analysis of insulin education programmes. Our findings suggested that the use of shared decision making, specifically the employment of digital platforms delivered by diabetes specialists, contributes to improved glycaemic control (2). In this study, new knowledge was generated by interviewing inpatient and community diabetes nurses, a practice nurse, and people who started insulin in hospital. 
Define: Using these findings, we defined and synthesized the needs of nurses and people with T2D, in addition to identifying the challenges of introducing new technology into the hospital.
Design: With extensive input from nurses, people with T2D, and a software developer, we co-produced the prototype of the DIME digital assistant.
Build: The software developer built the prototype per the direction of the researchers and stakeholders.
Phase 1
Phase Design
To determine stakeholder views and needs, this qualitative phase involved semi-structured interviews with people with T2D who started insulin in hospital, inpatient and community diabetes nurses, and practice nurses. 
Setting and participants
We conducted individual semi-structured interviews with 5 people with T2D who started insulin as an inpatient in south London or within the last 12 months. We purposively sampled according to age, sex, and ethnicity. We concurrently conducted individual semi-structured interviews with 6 nurses. They were purposively sampled according to their role, to include inpatient diabetes nurses, community diabetes nurses, and practice nurses.
Interviews and observation
Participants living with T2D were asked about 1) their experience of insulin initiation-related education, 2) what support they had to self-manage their insulin, and 3) their views pertaining to what could have improved in their experience in starting insulin. Interviews were audio-recorded and transcribed. Participating nurses were asked about their experiences supporting insulin initiation in hospital/community settings and gave their opinions on how services could be improved upon discharge from the hospital. Interview topic guides were informed by current literature and previous publications from the study team.
Analysis
The primary goal of the analysis was to identify user needs, barriers, and challenges in in-hospital insulin initiation. Recorded interviews were transcribed verbatim and related files managed using NVivo software. Transcripts will be analysed using thematic framework analysis  (6). Thematic framework analysis involves 5 stages: 1) familiarisation and close reading of interview transcripts and audio-files; 2) generation of initial codes and a thematic framework by two researchers independently; 3) indexing and applying the framework to the dataset; 4) charting of the data; 5) mapping and interpretation of the framework to the coded data (6). 
Phase 2
Phase Design
In phase 2, stakeholders from phase 1 were involved in a series of workshops designed to develop a working digital prototype. 
Workshops
We conducted two workshops with people with T2D from phase 1 and two workshops with nurses from phase 1. The software developer was included in these workshops, which involved co-design of the solution including priorities, visual design, and technical design. 
Analysis
Feedback on the DIME digital assistant
The DIME digital assistant prototype was evaluated and iteratively updated using the 'Think Aloud' method described. Potential modifications were made according to 'Must have, Should have, Could have, and Would like' criteria (7). 
What challenges have been faced
The main challenge is that some of the activities that were planned for this project were not achieved because we were unable to gain NHS ethical approval to conduct them during the grant. This is a common problem and can severely affect research activities involving current NHS patients and sites. Specifically, this meant we were unable to recruit participants directly from hospital clinics. It also meant we were unable to conduct formal observation of insulin starts on the wards/A+E department, nor could we test the prototype DIME digital assistant in a hospital setting. However, we were able to mitigate the impact of this by gaining ethical approval via King’s College London University (LRS/DP-23/24-40294). This allowed us to recruit participants with T2D via social media, conduct the interviews, workshops and ask participants for feedback on the DIME digital assistant. 
Results and impact
Interviews with people with T2D
We completed 5 interviews with people with T2D who started insulin in hospital. Three were white men and 2 were Black women. Their ages ranged 25-66 years. The average length of the interviews was 33 minutes.
There were four key themes generated by the analysis. Within each theme there were sub-themes. The main themes included: 1. Psychological impact; 2. Support; 3. Trusted resource; 4. Benefits of digital.
1. Psychological impact
Three out of the five people with T2D discussed they had feelings of shame or felt stigmatised by their T2D. One said he felt like a ‘second class citizen’. 
“The support for type 1s is fantastic but not for type 2s. I'm certain there is stigma against type 2's in general.”
There was frustration as well as one man described how he felt he was being blamed for putting on weight even though this was a likely outcome of starting insulin: 
“When I started insulin it was all it's going to make you put on weight and when I did put on a bit of weight they said to me oh my God you put on weight it's like but you told me in the last meeting this would happen and now you're telling me how bad it is that I've gained weight.”
All the people interviewed described stress and anxiety about starting insulin. One man was very ill with pneumonia and in hospital so it was a ‘blur’. Experiences ranged from being told by the GP to attend the hospital straight away for an insulin start or being in hospital for another medical problem and then having to start insulin. Often the decision was made quickly.
2. Support
Generally, the support given to all 5 of the interviewees when they started insulin was good in terms of the face-to-face practical training to learn how to self-inject. Only one person spoke of how the nurse doing the teaching was not friendly. However, it’s later, following the insulin start that people started to have questions:
“…it's not necessarily the initial …training you are given for the insulin. It's the questions that are raised as time goes on, which you don't know that you don't know …because you haven't had the experience of having it.”
Also, because the insulin start was often rushed there wasn’t time to process or think about the information received. There was a need to talk with and get support from other people who had been started on insulin with T2D, but this was difficult to find.
“You can talk to a doctor and they're gonna tell you doctory things. And it's that's not what you want. You just kind of want a bit of human interaction.”
One of the participants spoke about going online to look for chat rooms but most of these were American and he couldn’t find anything similar that was UK based. He also felt that finding this support could be good to help motivate behaviour change to improve his general health and diabetes:
“If there was a bit of peer pressure on to better yourself and you say oh I'd lost. You know, I lost a I lost a bit of weight this week and I've started cooking more low GI [glycaemic index] stuff.”

3. Trusted resource
All the participants spoke about needing to access trusted resources, searching for information online was something that 4 out of the 5 participants reported doing and found this was difficult because the resources they were led to were not reliable:
“These days I don't know what Google has going on, but it's not organized and you're not always gonna be led to a good source.”
The other issue was that the type 1 diabetes bias was evident or that again the sources they found were American and this information would not be directly applicable to someone experiencing T2D in the UK. NHS approved sources would be considered as favourable by participants.
4. Benefits of digital.
The participants were unanimously in favour of an online/digital resource to find the information, as it would be ‘there to refer to’. There was also a preference for an app-based resource:
“Most people, especially young people, are gonna have the phone on them most of the time, like even when we're sleeping is probably right next to us.”
One of the main benefits of the online resource would be the opportunity to include video content. Topics that could be illustrated with videos were described including: how to do an injection and rotate sites; people’s experiences of insulin; exercises; and dietary information.
Another topic area that would be essential to cover in detail would be hypoglycaemia and this was particularly salient based on one of the participant’s experiences:
“I think the fact that the information afterwards was everything that I had been told was then given to me on a piece of paper. I think about 2 weeks later I was out with a friend and I ended up having a hypo because I didn't have the paper with me because it was at home. I had to call my mom to ask her what …was the like step by steps and the instructions again of what to do.”
Having paper-based information is no longer practical when there is a better solution. This participant also requested pictures of hypo treatment snacks that she could scroll through if out and about.
Having a digital resource could also allow for additional features such as an insulin dosage calculator, medication timer and a frequently asked questions (FAQ) section were all proposed.
Interviews with nurses
We completed 6 interviews with nurses. There were 3 inpatient diabetes nurses, 2 community diabetes nurses and 1 practice nurse who had experience running diabetes clinics in primary care. The average length of the interviews was 27 minutes.
There were four key themes generated by the analysis. Within each theme there were sub-themes. The main themes included: 1. Workforce and contextual factors; 2. Patient related factors; 3. Care pathways; 4. Educational resources.
1. Workforce and contextual factors
Amongst the 3 inpatient diabetes nurses all reported a growing demand for them to see people with T2D to start insulin either on the ward or in A+E having been sent in by their GP. This suggests that the need for some people to start insulin is immediate because of their high blood glucose levels and they cannot wait for a referral to the community diabetes team and there is no capacity within primary care to do this. Of the patients starting insulin as an inpatient on the wards this is often because of persistent hyperglycaemia in addition to a co-morbid problem, such as renal problems, cardiac problems, stroke or secondary to treatment with steroids, rather than a diabetes emergency such as Hyperosmolar Hyperglycaemic State (HHS) or Diabetes Keto-acidosis (DKA).
Another common thread for all the diabetes nurses was the lack of time to do an insulin start. Feeling rushed to see patients before discharge home was a common issue for the inpatient teams, although in terms of time they seemed to have more flexibility. Whereas in the community diabetes clinics scheduled appointments to start insulin were often short, sometimes only around 15 minutes, meaning that only the basics are covered. The lack of training and capacity of GPs and practice nurses were mentioned and the practice nurse interviewed said she did not start insulin even though she’s had some training to do this and is very knowledgeable about T2D. 
Contextual factors were also important. This was mentioned mostly by the inpatient diabetes nurses who referred to patients not feeling well whilst they are trying to teach them, the busy ward/hospital environment.
2. Patient related factors
There is complexity in terms of the types of patients being seen to start insulin. For example, inpatient nurses discussed patients requiring insulin because they are post-cardiac event, post-stroke, post-transplant, certain groups such as those with gestational diabetes or those with ketosis prone diabetes, who may only need insulin for short periods of time.
Another sub-theme mentioned by inpatient and community diabetes nurses was the capacity of the patients to take on board the information about injection. Often the insulin start must focus on doing the injection and testing blood glucose levels as this takes a lot of time and can be stressful when patients are worried about doing their first self-injection. However, this still means that the safety information such as hypoglycaemia identification and management and other aspects needs to be covered. So, there is a need to go at the patient’s pace but this needs to be documented and to conduct a review and this may not always happen:
“…you may realize that you've not covered an issue, so that definitely needs to be covered. But sometimes you think I've covered an issue and at what point do I need to review that that is being carried out?”
3. Care pathways
When people start insulin in hospital they are typically discharged straight away. The inpatient diabetes nurses often see the patient to teach insulin initiation just before discharge or in A+E and then the patient goes home. Usually, there is some follow-up in terms of phone calls and this also happens for patients starting insulin in community clinics. However, one of the gaps currently in this process where there is an issue is where a patient has been discharged from hospital and is due for follow-up by the GP team. This was identified by the practice nurse and one of the inpatient nurses:
“It can be many weeks before the letters that just the GP system is so slow and so the letter gets generated in hospital probably after discharge and then you know the administrative side of GP land is very slow. It sits in a pile waiting to be scanned.”
Therefore, there is a safety issue as prescriptions may not be continued and patients may be expecting a diabetes follow-up from primary care that does not happen. Which as a result leaves patients angry and upset at the lack of support.
4. Current and future resources
Inpatient nurses spoke about their current resources for diabetes patients to take home. These were generally on paper, one hospital had made a booklet and another hospital made up packs of leaflets. All the diabetes nurses thought that paper information was unlikely to be looked at or lost.
In terms of making improvements to the resources used for people with T2D starting insulin. The ideal resources reported by all the nurses was to use videos, these would include a video demonstrating injection technique and blood glucose testing:
“Yeah, I think it would be great if they were in like very small little chunks. Nothing too overwhelming, but I'm thinking of the lady who I started last week. We knew she needed it pre-Christmas, but she was really reluctant and maybe if I could have had sent her some little videos or something, maybe that would have helped her to engage a bit earlier.”
The other topic areas suggested where more or better resources could be prepared was for hypoglycaemia and diabetes targets, having a list of topics that could be ‘ticked off’ to make sure everyone receives all of the relevant safety information. Also, that resources should answer some of the common queries such as, can I come off the insulin and why is it needed? 
In terms of delivery of better resources, all agreed that digital delivery could help and make it possible to share videos and links. However, they were also aware that some patients might have a smart phone but may not know how to use it. Technical abilities were thought to be variable, and the other issue was accessibility especially for non-English speaking patients. Any new app would probably involve some set-up time for the inpatient diabetes nurses:
“I think it would be good if the registration process is as simple as possible, because I think even though the aim is not to have more time to education, I think we're going to have to add an extra 10 or 15 minutes just to set the app up for them, because a lot of the patients I would say more than 50% of them will just give the phone to us or we stand over them and do it with them.”
 
Workshops
We conducted workshops with the people with T2D and the nurses separately. Two people from the software company attended all workshops. The findings from the interviews were used to generate questions asked in the workshops. In the first workshop with people with T2D we incorporated the Poll Everywhere (EV) software, this was to allow participants to answer specific questions to refine our understanding of the ‘problem’ and to learn from them about the potential ‘solution’ using a digital resource. The nurse workshop followed a similar process. 
In summary, for the people with T2D (n=4), the main findings were that they thought the actual ‘teaching of injection technique’ could be improved because it happens at a stressful time and the resources used were often lost or not looked at. When they had questions, they felt there was an absence of good sources so an app would work best. This would not need to be complex but provide some basic trusted information. However, access to peer support would be of great importance.
For the nurses, the main findings were that insulin starts in hospital or community sessions were often rushed, there was a lot of information to impart and it was difficult to ensure that patients had all they needed to protect their safety. Problems post-discharge were also identified. Resources used were often paper-based but online resource or an app could make this easier for some patients although this mode of delivery would not suit everyone and there could be digital exclusion. However, if the resources created for the app were downloadable it was thought that these could be printed.
Between the first and second workshops the software team started to develop the visual design of the DIME web-based app, we asked for feedback from all the participants for their preferred option. In the workshop we presented the preferred visual design (see figures 1&2) and topics that could be included in the app. The groups (people with T2D and nurses) then gave their views on the rank ordering of these. The result of the second workshops meant that the visual design process continued, and the technical design and a minimal viable product (MVP) web-based app was developed. 
Impact
The MVP has now been produced and we have had feedback on it from half of the workshop participants. We also have mock-ups for the visual design of the peer support pages that could be added into it, see figure 3. The next step is to update the content in line with feedback and do some preliminary testing in a hospital context. The web address for the app is:
DIME (maldaba.co.uk)
Dissemination
The DIME web-based app is almost ready for testing within the hospital setting. Once it has undergone the initial testing phase it will be ready to be tested in a larger cohort of people with T2D starting insulin in hospital. This testing is essential before it is used within clinical practice.
Planned formal methods of dissemination of the current project will include:
· via university website
· via Diabetes UK conference
· via Peer reviewed publication
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Figure 1: DIME visual design for mobile phone
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Figure 2: DIME visual design for PC
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Figure 3: DIME Buddy system pages
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