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1.0 Background 
Asthma is now one of the most common long-term conditions in the UK (Muckherjee 
et al., 2016) and within Scotland prevalence is 9.51%, representing approximately 
554,306 people (Asthma UK Data Portal).  Self-management is recognised as an 
established and effective approach to controlling asthma however the uptake of such 
practices is low and poor control of asthma is understood to be a significant factor in 
over 50% of cases (Miles et al., 2017). 
 
It is acknowledged that a significant proportion of the morbidity and mortality around 
asthma is preventable, for example; two thirds of asthma deaths are preventable 
through better basic care. (Royal College of Physicians, Why Asthma Still Kills, 2014).  
Similarly, asthma co-management has the potential to be significantly improved 
through the utilisation of technology and service redesign to create a data rich 
environment.  While the use of technology as a driver for encouraging better self-
management is recognised (Miles et al., 2017), adoption may be limited by the digital-
skills capacity of the individuals involved as well as significant challenges around trust, 
data collection and ownership and the associated system architecture.  Through 
combining The Digital Health and Care Institutes (DHI) broader work around citizen 
generated data and the condition expertise of Asthma UK, this project explored new 
models of care for asthma that enable people to self-manage effectively and can 
contribute to a meaningful, and sustainable care pathway. 
 
The DHI is a Scottish Innovation Centre, delivered as a partnership between the 
University of Strathclyde (UoS) and the Glasgow School of Art (GSA).  DHI aims to 
accelerate and drive transformative innovation within Scotland’s health and care 
system, co-designing new digitally-enabled service models and contributing to 
sustainable and inclusive growth in Scotland. 
 
DHI’s innovation model is underpinned by design research activity that offers a 
strategic and rigorous approach to addressing emerging challenges, generating 
translatable outputs to inform and support change.  A core component of the 
innovation model methodology is explore and engage, a state that represents the 
value of understanding the current models of health and care delivery in order to re-
imagine the future.  Engaging multiple stakeholders (for example citizens, health 
professionals, staff, service-users) using a design approach works to capture rich lived 
experience from multiple perspectives, generating insights and visualising a 
comprehensive map of the ‘now’. This can then be used to create and inform 
opportunities to co-design solutions in response to the identified needs. 
 
This paper presents the findings of design research activity undertaken with key 
stakeholders.  The research undertaken aimed to explore lived experiences of 
delivering and accessing services, offering an opportunity to better understand how 
these practices work and capturing any challenges or opportunities to inform future 
models of care.  This activity also aimed to generate insights around how digital 
innovation might support the future delivery of services to support the development of 
a digital outcome. 
 



2.0 Project Aim & Objectives 
The aim of this project is: 
 

● To explore the transformative potential of citizen driven data towards the 
development of a new model of care for Asthma in Scotland. 

 
The planned objectives for this project are: 
 
● To develop a current state map of the provision of asthma care in Scotland, 

drawing on experiences of key stakeholders (health professionals, patients, 
community, third sector) and the research data of Asthma UK. 

 
● To create a rich asset base of citizen driven data models and the associated use 

cases. 
 

● To co-design outputs that extrapolate those assets and shape new working 
practices, prototype technological developments and frame a preferable future 
model of asthma care and self-management. 
 

● To provide additional supporting evidence and content to Asthma UK with which 
to develop a vision, alongside evidence-base and compelling visual materials 
around the future of digital asthma care that can be used to leverage future funding 
opportunities. 
 

● To create a compelling health and care use case for next generation connectivity 
in Scotland, demonstrating to the Scottish Government the benefits of investing in 
the required networking infrastructure and attracting inward investment into 
Scotland using asthma as the index condition. 

 
3.0 Methodology 
Adopting a research approach that utilises participatory design methodologies, this 
project included a design planning workshop, literature review, qualitative design 
interviews and two co-design workshops. 
 
3.1 Design Planning Workshop 
During the scoping stage of the project, a planning workshop was designed and 
facilitated that brought together key partners from across DHI (design, project 
management, demonstration and simulation, research & knowledge exchange) and 
Edinburgh Napier University.  The aim of this workshop was to establish expectations 
for the scope and remit, clarify the aims and objectives, and to set a preliminary 
timeline for the project.  Using a participatory design approach, the session aimed to 
create a visual timeline that highlighted key stages of the project; to manage the 
expectations of all partners involved; and to identify opportunities to create value 
through outputs such as academic papers. 
 



 
Image 1. NGAC Project Plan 

 
3.2 Literature Review 
A literature review was undertaken in collaboration with the DHI research and 
knowledge exchange team.  This review explored the current context of asthma care 
in Scotland, drawing upon existing research and insights from Asthma UK.  The output 
from this review formed the basis of a position paper, setting out the basis for the 
NGAC project.  The position paper has been published and is available to download 
from the repository: 
  
 
3.3 Qualitative Design Interviews 
A series of semi-structured qualitative interviews were undertaken and aimed to 
capture the lived experiences of people living with asthma and of health professionals 
whose remit includes asthma care.  Asthma UK were responsible for recruiting people 
living with asthma while the DHI research team were responsible for recruiting health 
professionals.  GSA ethical approval was secured prior to the interviews.  Six 
interviews were undertaken with people who have lived experience of asthma and a 
further four interviews undertaken with health professionals who deliver care for 
people with asthma.  Each interview was attended by two members of the research 
team and took place in a location of the participant’s choice, last approximately one 
hour and were audio recorded. 
 
Adopting a participatory design approach, the interviews were framed around a design 
tool that aimed to capture and visualise the discussion.  This worked to engage 
participants and created a focus, or boundary object (Johnson et al., 2017) through 
which to navigate and map the discussion of rich lived experience.   
 

http://radar.gsa.ac.uk/6473/1/Chute_etal_DHI_Next_Generation_Asthma_Care.pdf


 
Image 2. Experience Map Interview Tool 

 
When analysing the data, the mapping was visualised and reviewed alongside the 
verbatim transcriptions of audio recordings.  This was used to generate real personas 
and contributed towards a current state mapping of asthma care.  While not intended 
to be generalizable or representative of the Scottish population, the personas and 
current state mapping provide rich insights into the lived experience of asthma and 
offers real-life scenarios and use-cases from which to design speculative responses. 
 
3.4 Current State Mapping 
Current state mapping offers insightful overview of the ways in which a current service 
is delivered or experienced, similar to a service blueprint or process diagram.  Within 
the context of digital health and care innovation, current state maps present a 
snapshot of the service model as described by the health professionals interviewed, 
and as perceived by those people accessing services.  It is acknowledged that the 
delivery of services can differ across geographic health board areas and as such the 
current state map cannot be generalizable nor does is it representative of all 
stakeholders.  However, it does provide a rich overview, highlighting opportunities and 
challenges experienced and offering a way to better understand, explore and innovate 
within a given context.  
 
3.5 Co-Design Workshops 
Co-design workshops provide a space for transdisciplinary collaboration, bringing 
together disparate stakeholders to generate deep insights; enhance their 
understanding of a particular context; and imagine solutions to emerging challenges.  
Invited stakeholders can include services users; public citizens; academics; and 
business, public, private and civic sector partners.  The co-design approach is person-
centred, driven by design methodologies and can engage participants in a series of 
activities such as observation, brainstorming and prototyping ideas.  In this immersive 



and iterative environment, participants can quickly progress thinking through making, 
reviewing and refining ideas towards an informed final outcome that can be tested. 
 
Two co-design workshops were planned for the NGAC project, bringing together a 
selection of participants who had previously engaged in the qualitative design 
interviews. 
 
3.5.1 Workshop One: Preferable Future 
The first co-design workshop brought together eight participants: two citizens who 
have lived experience of asthma; one respiratory consultant; one asthma policy 
maker; one Asthma UK representative; one DHI technology expert; and two design 
researchers.  The workshop was hosted in DHI’s demonstration and simulation 
environment (DSE) and lasted for six hours.  Three key activities took place: the first 
activity asked participants to review and comment on the pre-produced personas, 
identifying any common themes emerging; the second activity was a walk-through of 
the DSE, where participants were exposed to existing and near-future examples of 
digital innovation across health and care; and finally, the third activity asked 
participants to identify a key challenge from those emerging in activity one and to co-
design a preferable future or solution that could address the challenge.  
 

 
Image 3. The DHI DSE walk-through 

 
 
 
4.0 Findings 
The raw data collected in each interview was captured in a series of maps and 
interview transcripts.  This data was then digitally visualised to create a current state 
map and a series of rich personas representing the lived experience of participants.   
 
4.1 Current State Map 



The current state map identified several emerging themes related to the scope of the 
project:  

• education for self-management;  

• lack of ownership at primary care level;  

• a need for speciality care;  

• the challenge of co-morbidities;  

• problems with prescribing;  

• and emergency as routine.   

 
The final map is provided in appendix A. 
 

 
Image 4. Example of completed experience map interview tool 

 

 
Image 5. Visualised current state map 



 
Education for Self-Management 

A common emerging theme among health professionals was the lack of self-
management.  Described as poor self-care education in relation to the condition, 
participants suggested that this has a significant impact on the level and kind of 
engagement people have with the healthcare system.  An example highlighted 
transition clinics as a critical point of the asthma education journey, yet there is 
perceived lack of engagement between respiratory consultants and paediatric care. 

 
“I don’t do a lot of medicine in that [transition] clinic.  Most of my time is spent speaking 
to them [patients] about how they’re going to manage, do they know what inhalers 
they’re on, do they know how they work, what do they do when their inhaler has run 
out, do they know how to get a repeat prescription…” 
(Health Professional) 

 
Lack of Ownership at Primary Care Level 

Participants described the requirement for all GP practices to identify an asthma lead 
and to take ownership of asthma at a primary care level.  However, contrary to current 
asthma guidelines, not all GP’s have a lead in place and where there are leads, these 
are not always visible.  Additionally, participants described an over-reliance on 
secondary care referrals as a route for asthma care and it was discussed that many 
of these patients could be managed within primary care alone, stating that the overall 
goal is to return a patient from secondary to primary care. 
 
“Patients should bounce around in primary care being managed fine” 
(Health Professional) 

 
Need for Speciality Care 

Participants described that access to specialist care can be a challenge, in particular 
access to nurses with an asthma diploma.  Similarly, participants discussed the 
difference between accessing a generalist health professional and an asthma expert, 
and the subsequent delays this could create with regards to diagnostic testing.  
Additionally, participants also described the need for speciality care to support 
compliance, adherence and concordance among people with asthma and in particular 
the need for pulmonary rehab. 
 
“…If you speak to patients, the thing they find most beneficial is having someone to 
talk to and support them when they’re unwell, and that’s often usually nursing: 
(Health Professional) 
 

The Challenge of Co-morbidities   
The additional challenge created when asthma patients present with multiple 
conditions and co-morbidities was discussed.  This results in increasingly complicated 
asthma and a high number of referrals to the difficult asthma clinic.  Participants also 
indicated a higher proportion of women within the difficult asthma clinic alongside 
increasing prevalence of obesity. 
 
“It’s the deconditioned fitness, weight, psychology package that goes around asthma” 
(Health Professional) 
 



Problems with Prescribing 
At a secondary care level, consultants do not always know whether prescriptions have 
been dispensed or how frequently.  Having access to this data could highlight 
challenges in relation to asthma adherence and self-management and create 
opportunities for early intervention.  Another challenge described by participants was 
an apparent over-reliance on emergency prescriptions among people with asthma, for 
example short-acting beta-agonists; an inappropriate or lack of use of steroids; and a 
poor self-awareness among patients of their own prescriptions: 
 
“Routinely in the asthma clinic, I can say: 
[HP] ‘tell me what you think you are on’, they’ll tell me what they think they’re on 
[HP] ‘well I’ll tell you what your GP thinks you’re on because that’s what they’re 
prescribing and I can tell you when you last picked it up’,  
[Patient] ‘Oh, it was much sooner than that’ 
[HP] ‘No, it wasn’t’ 
[Patient] ‘Oh, I got an emergency prescription…” 
(Health Professional) 
 
Similarly, there are often differences between the type of prescriptions issued by 
health professionals, for example inhalers issued by GP, hospital wards, and at 
asthma clinics.  The delay in accessing and updating patient records can create a 
challenge, particularly when tracing whether a client has had a positive or negative 
response to the prescription. 
 

Emergency as Routine 
Similar to the over-reliance on emergency prescriptions, participants also described 
an over-reliance on emergency services and secondary care responses.  This was 
described as revolving-door patient admission, whereby a patient would present to the 
out of hours GP and/or ambulance, be treated in the emergency department and then 
self-discharge when they are feeling better.  While participants agreed that they are 
keen to avoid unnecessary hospital admissions, they also discussed the low 
attendance at follow-up appointments after an emergency admission and poor 
attendance at out-patient clinics. 
 
“Most of them [patients] won’t go and see their GP for their on-going care, they were 
using A&E as their long-term care” 
(Health Professional) 
 
4.2 Lived Experience Personas (Citizens) 
The interview data was also analysed and developed in to a series of personas.  Each 
persona featured a pseudonym and key personal data (age, job title) has been altered 
slightly to protect the identity of participants.  Personas aim to capture real lived 
experience of participants, generating data for use-cases for the demonstration and 
simulation environment to test potential digital interventions.  The full set of personas 
are attached as appendix B. 
 
A number of key themes emerged from the initial analysis of the interviews with people 
who experience asthma which framed the first iteration of personas: diagnosis; 
lifestyle; support; self-management; monitoring; and data-sharing. 
 



 
Image 6. Interview Persona (Citizen) 

 
The personas were then analysed further to identify the common insights emerging 
across the experiences captured.   
 

 
Image 7. Analysed Interview Persona (Citizen) 



 
These are now discussed and the visualisations presented in appendix C. 
 
Diagnosis 
The challenges around methods of diagnosis were highlighted and in particular the 
problems associated with a prolonged un-diagnosis or suspected asthma diagnosis.  
Suspected asthma was described as manifesting in and as a number of associated 
conditions, requiring an awareness of co-morbidities.    
 
“The asthma came back...I had lots of problems getting an inhaler to work so it took a 
while to get back under control” 
(Asthma Interviewee) 
 
The transition from parent-managed asthma to self-management as an adult also 
emerged as a challenge, particularly when participants had low interaction with 
asthma education as a child.  
 
“I wasn’t really told exactly what it was.  I wasn’t spoken to by my GP.  They spoke to 
my parents rather than me” 
(Asthma Interviewee) 
 
Lifestyle 
The balance of maintaining a lifestyle of choice and managing asthma emerged as a 
significant insight.  In particular, participants referred to the planning and risk 
assessment required to support lifestyle choices.  Participants described fitness as 
important however discussed the challenges inherent with living an active lifestyle to 
keep healthy.   
 
“For me, I’d quite like to get fit again” 
(Asthma Interviewee) 
 
This included having to carefully consider the impact of external and environmental 
factors such as pollen and air quality before participating in outdoor activities. 
 
“I don’t want to stay in when it’s nice out” 
(Asthma Interviewee) 
 
Similarly, asthma was described as a burden and a barrier to maintaining the lifestyle 
participants desired, reflecting a degree of resentment toward the condition when it 
had curtailed expectations.  The wider impact on social life and the additional stress 
placed upon family also featured heavily in the findings.  
 
“…I was so into football, all my social life was around football and once that started to 
drift, I started to not see my friends anymore”. 
 
Participants described feelings of guilt and responsibility, particularly when family 
members take on a caring role. 
 
 



The challenge of conflicting clinical advice relating to lifestyle also emerged, 
particularly when participants described being told not to undertake a particular activity 
due to the risk of exacerbation.  This was also considered in regards to managing 
asthma within the workplace.    
 
“The most important thing, I think, is being aware, being aware of what can cause 
problems, avoiding what can cause problems or operating in such a way that it 
minimises the problem” 
(Asthma Interviewee) 
 
Support 
The importance of meaningful interaction with health professionals emerged, with 
participants referring to key relationships developed over time however there was also 
a demand for a more joined up approach between primary and secondary care 
systems.  Participants discussed key points in their engagement with health 
professionals, with the annual asthma review emerging as a key touchpoint.   
 
I’ve always had quite a close relationship with my consultants, I think just because of 
the nature of my asthma being quite difficult” 
(Asthma Interviewee) 
 
The impact of having asthma as an employee emerged as a challenge, with 
participants describing the stress caused by having to repeatedly call in absent from 
work due to the condition: 
 
“Our HR department don’t understand this is a long-term disease so for me as a 
person, there’s so many different things we’ve got to juggle.  You’ve got me being off 
because I’m not well”. 
(Asthma Interviewee) 
 
Participants also acknowledged the support of family however an insight also emerged 
relating to low asthma awareness amongst friends and family, particularly in relation 
to potential triggers.   
 
“You do come across people that don’t understand...and unfortunately, when you’re 
the one with the condition, you get to do the educating” 
(Asthma Interviewee) 
 
The value of support provided by third sector and charity organisations also emerged, 
signposting to other agencies where required: 
 
“...they make the support happen in a way by introducing you to other people” 
(Asthma Interviewee) 
 
Self-management 
Overall participants reported a tendency to manage their condition based upon 
symptoms rather than existing tests such as peak-flow.  This information was often 
recorded in disparate locations but not necessarily shared with health professionals. 
Managing the condition was described as challenging, with multiple inhalers, pre-
emptive  antihistamines and co-morbidities adding to the complexity.   



 
“I don’t always do peak flow readings...But I know, mentally what to do, if the 
symptoms are getting worse I know when to double my inhalers up” 
(Asthma Interviewee) 
 
Whilst the annual asthma review and care plan was mentioned, this wasn’t used as a 
mechanism for managing the complexity or for recording data relating to symptoms.  
Paper-based notes and correspondence emerged as the main approach although 
digital access was preferred. 
 
“This notebook is like a notebook for everything.  I’ll always have it when I’m in the 
hospital because it’s quite difficult when you can’t breathe…” 
(Asthma Interviewee) 
 
Similar to the insights emerging in diagnosis, the limited educational opportunity 
around asthma care in childhood was understood to contribute to poor self-
management in later life.  There was also an emerging insight around the importance 
of education to support adherence and inhaler use and the role of visual ways of 
engaging people to ensure compliance. 
 
Monitoring 
There was a significant challenge emerging in relation to the personal paper-based 
notes and records and how these might be converted into useful and accessible data 
to support improved care.  Monitoring was also described as a way of remembering, 
particularly in relation of medication and questions to be asked at forthcoming 
appointments: 
 
“...you always forget everything.  The number of times I go to a clinic appointment and 
I think ‘oh, I must ask them this’, and then afterwards you go out and my mum’s like, 
‘did you ask about...?’” 
(Asthma Interviewee) 
 
Recognising the importance of self-assessment of health and asthma, there was also 
an insight around the potential value of combined data set, for example fitness and 
asthma monitoring to provide a meaningful overview or baseline of the individual. 
 
“Sometimes I realise too late I forgot to take my inhaler, I try to remember to take my 
inhaler” 
(Asthma Interviewee) 
 
Data-sharing 
Key insights emerged around low trust in citizen data when health professionals are 
presented with this during appointments: 
 
“I could share [data] if I wanted to.  I don’t think they’re [health professionals] really 
that interested.  They never ask me about it” 
(Asthma Interviewee) 
 
Having no personalised health record that represents the patient perspective, 
combined with increasingly medicalised proforma processes was reported to 



contribute to fragmented and disjointed understanding of asthma and asthma care 
provision: 
 
“Clinicians and doctors have a habit of having this checklist of what an asthmatic 
should be...my tagline is normally ‘can you think outside the box and not do this tick 
box?’” 
(Asthma Interviewee) 
 
Real-time data monitoring and capture was discussed as a way to support informed 
decision-making, delivered as part of digital asthma care plan.  Similarly, the use of 
technology to monitor triggers such as air quality to support planning and risk 
assessment also emerged. 
 
“[I check the air pollution] probably every day, maybe even twice a day” 
(Asthma Interviewee) 
 
Overall, poor integration across the systems used by health professionals involved in 
asthma care emerged, resulting in unnecessary appointments: 
 
“I felt it was just a waste of an appointment when someone else could have wasted 
their time with the appointment instead” 
(Asthma Interviewee) 
 
4.3 Lived Experience Personas (Health Professionals) 
From the interviews with health professionals, emerging themes were referral; 
technology; primary care; secondary care and key challenges.  Full personas are 
attached in appendix D.   
 

 
Image 8. Interview Persona (Health Professional) 

Primary Care 
 
With the majority of patients their condition is managed through primary care.  There 
is a growing belief amongst health professionals that asthma patients are seeking a 



reduction in their medication, symptoms and hospital admissions. However, there is a 
lot of variation in service provision. For example, within the GP practices different 
models of how each practice manages asthma care was apparent often with no lead 
at the practice.  
 

 
“We’ll review them until we feel they’re stable enough to transfer them back to primary 
care and then they should attend their practice nurse for regular asthma reviews.  It 
depends on each GP practice how many reviews they give their specific asthma 
patients.” (Specialist Nurse) 
 
 
“In some respects we are victims of our own success because asthma nurses have 
been so successful, GPs have become deskilled, less are interested, there is no 
natural lead because they (GPs) all say ’our nurse deals with asthma’ but actually you 
need a doctor for the whole body picture, there should be a lead but there isn’t.”  (Chest 
Consultant) 
 
 
Secondary Care 
 
The secondary care services predominantly support those with more uncontrollable or 

difficult to manage asthma conditions.  Core practices focused on stabilising the 

patient in order to refer them back to primary care. This entails accurate diagnosis, 

education and symptom management through the specialist triage service (hospital 

visits, home visits and clinics with the specialist health professionals (consultants and 

nurse).    

 

The well-established telehealth programme offers succinct care in the community for 

COPD. Through the application of digitised data collation and remote specialists 

monitoring, accurate support services are offered via a traffic light system (amber –

red). This approach has enabled patients to remain at home, alert practitioners when 

there is a need for calls and visits which ultimately reduces hospital admissions. 

Participants suggested that a similar service could be adapted to include asthma as 

the conditions can overlap. 

 

“A lot of patients that have asthma can then go on to develop COPD so some of the 

patients they have, have the combination diagnosis.” (Specialist Nurse) 

 

“If they’re (patient) in the red area, the staff will phone them to find out what’s going 

on, talk them through or do a house visit, if needed, but maybe tell them to start their 

emergency medications and do whatever.  Every day, the patient sends their 

information in at a pre-set time so that somebody can look at it and do it.” (Specialist 

Nurse) 

 

“If you speak to patients, the thing they find most beneficial is having someone to talk 

to and support them when they’re unwell...” (Health Professional) 

 



However, the growth in community-based care is placing a strain on health 

professionals, who feel their time spent in the community keeps them away from 

delivering the type of patient care required in hospitals (e.g. limited hospital visits and 

time spent on these visits).  

 

 “we are completely under resourced which we are aware of at the moment (…) We 

used to be there [hospital wards] every single day … You can see by our remit, we 

just don’t have the capacity (now).” [Specialist nurse] 

 

Technology  

 

Current technologies are a mix of tools (paper, digital, telephony) with varying degrees 

of success.  If efficiencies and improvements in asthma care are to be realised 

professionals expressed a need for technology to be simple and fit for purpose.   

 

“the best inhaler technique gets 15% into the lungs.  If you can find an inhaler device 

that actually tells the patient, ‘Try again, that wasn’t quite good, or something like that” 

[specialist consultant] 

 
“I need something [technology and App for patient data collation] that is simple, where 
I just say add this, take that away, increase this, take that…, whereas invariably it is 
not.” [Specialist Consultant] 
 
 
Referral 
 
In theory patient referrals are managed through primary and secondary referral 
processes. Primary referrals in general are through a GP appointment after an episode 
of breathlessness.  Secondary referrals are made through a number of avenues; when 
primary care is not being managed well; if a patient is newly diagnosed with acute 
Asthma after an A&E visit; and/or if their asthma changes.   
 
However, in practice ‘systemic issues’ are evident between and across the asthma 
care service(s) (primary and secondary) due to variances in organisational 
management models and a lack of continuity in record keeping and data sharing.  For 
example, specialist consultants found GPs may not flag up an increase in a patient’s 
asthma related A&E visits.   
 
“A keen, switched on GP (may refer), the nurses do as much as they can, if it is 
(asthma related) the they can refer through the hideous TrakCare system” [Chief 
Consultant] 
 
As this is a trigger for referral to secondary care (specialist nurses & consultants), this 
lack of accuracy in shared data between practitioners impacted upon the ‘continuity of 
care’ offered by the health service ecosystem.  
 
The use of A&E as part of this ‘system’ was seen as inadequate.  This busy service 
was seen as inadequate in offering asthma patients a robust and continuous level of 
care they required.  



 
“If they have been to A&E three times this month (and not seeing another practitioner) 
I should see them.  There is guidance ED should pass on the information, but that 
doesn’t happen very well… I don’t think it happens well anywhere to be honest they 
(ED) are too busy.  Most of the time we just don’t know.” [Chief Consultant] 
 

 

Data Sharing 
There was an emerging challenge around the increasing amount of data being created 
and how it could be used.  Health professionals suggested that within the current 
model, the patient caseload is already at the upper limits for many and that adding 
review of data to the workload could cause a significant additional burden: 
 
“I look after hundreds and thousands of patients.  Am I going to have time, or who is 
going to have time to look at the data and in close to real-time say, “you know, your 
peak flow is a little bit down today, you should do this…” (Health Professional) 
 
The simplification of data collation, sharing, and patient ownership of this data was a 
voiced by the practitioners but with differing perspectives. For secondary care 
provision, a personable approach whereby the practitioner develops a professional 
relationship with the patient, was seen as pivotal in building a professional-patient trust 
capacity.   
 
“At my level I should be able to tell you exactly what signs are in the story.  If I just 
keep my mouth shut and listen to the patient. Patients expect contact of some sort” 
[Respiratory Consultant] 
 
However, a simplification of data collation, visualisation of outputs, provided the 
system was financially sustainable and reliable was seen as beneficial in improving 
patient care and data management.  
 
“they like information in the system (existing data management users), if they’ve got a 
gadget, a graph they can see, they like to monitor it better.  Any patient using tech that 
comes to the clinic we can see a difference (in asthma management) [Specialist 
Nurse]  
 
The need for a more succinct and error proof data collation system, accessible to all 
(practitioners and patients) was seen as a positive move by practitioners.  
 
The need for ‘buy in’ from patients in a new system and service approach would be 
required. The opinion of success with a databased system was met with a mixed 
response in terms of demographics. The 50 yrs+ patients were already using digital 
systems in their management plans and seen as an ‘easier target group’. However, 
younger generations were disinclined to actively input data, suggesting wearable 
solutions may be more suitable.  
 
“The Instagram generation are the people who would be really (bored). They’re not 
interested (in inputting data) because they have other priorities.”  [Chest Consultant] 
 



“The technology (inhalers) needs to be fool proof (when administering medication)” 
[Chest Consultant] 
 
Key Challenges 

 
Though successful, the telehealth programme is not without limitations.  An over 
reliance on digital intervention can make patients blasé towards their condition and 
awareness of self-management. Often those most in need are the least engaged (e.g. 
failing to follow asthma management plans and collect prescriptions).   
 
‘Do you realise she has not been collecting her steroid inhaler for the past two 

years...?’  (with the system I can check and then ask the patient) “Tell me what you 

think you are on” they’ll tell me what they think they are on, “well, I'll tell you what 

you’re on because that’s what they are prescribing and I can tell you what you last 

picked up...”, “oh, it was much sooner than that... I got an emergency prescription,” 

“maybe you did” (Health Professional)  

 

Lack of patient understanding in terms of their condition and management needs, 
despite medical support in understanding these, was the biggest cause for concern 
amongst practitioners.  
 
“We’ve got a very difficult to manage asthma patient. If somebody was taking that 
many courses of corticosteroids (the patient had significant course of medication 
prescribed), you would expect them to balloon.  It was clear when she came to the 
clinic that she wasn’t taking her steroids, she didn’t want to put weight on” [Specialist 
nurse] 
 
“You sometimes see a peak flow chart that are done using the pen in the waiting room 
… (patient record keeping) is a bit patchy” [Professional consultant] 
 
Human error in some of the techniques used in remote monitoring were of concern 

(e.g. peak flow monitoring, administering inhalers).  

 

“7% of people are able to take their inhaler 80% of the time correctly.” [Specialist 

Consultant] 

 

“We go to patients houses, open the cupboard and all these inhalers fall out and there 

out of date and there dated two, three years ago.” [Specialist nurse] 

 

If additional learning were possible to improve awareness in data recording, 

administration techniques and the use of data in asthma management then patient 

well-being could be drastically improved.   

 

“The worrying thing at the moment 50% of asthma attacks (severe) sit it out at home, 

the other 50% do seek help but still die” [Chest Consultant] 

 

Practitioners felt resource and time constraints impact on the level of service delivered, 
often feeling overstretched. 



 
“Up to 48% of our time is on admin which is shocking (we could reduce that to) 20%”  
[Specialist nurse]  
 
Succinct and effective ‘dovetailed’ services across the profession were highlighted as 
a growing need.  Current service delivery relies upon the use of multiple organisation 
models and services (e.g. GP practices, consultants, telehealth, etc) which do not 
deliver a ‘streamlined’ service and leave a ‘holistic service’ open to error (human and 
systemic).   
 
“the real challenge might be actually knowing whether the people turned around from 
A&E are being followed up.” [Respiratory Consultant] 
 

“I am strongly of the opinion that if you are admitted with asthma (A&E), you should 

come to the asthma doctor and not go to short stay medicine.” [Chest consultant] 

 

 
 

4.4 Workshop one 
In the workshop participants explored the personas in more depth and a number of 
key themes emerged: data; education; interaction; and self-management.  
Participants then chose to further explore the theme of interaction to take forward to 
build a fuller picture and explore a preferable future. Participants were asked to identify 
who the key stakeholders were and to reimagine what they would like interaction to 
look like in the future.  The discussion centred around three main areas: 

● Transforming appointments: when people cancel appointments due to 
exacerbations and the annual review;  

● Who is the right person to see the patient: considering medical/citizen hierarchy 
and patient disclosure; and  

● The relationship with the consultant: the contextual impact asthma has on life; 
spheres of influence.   

 
 



 
Image 9. Workshop Themes 

 

4.4.1 Data: Building Blocks of Asthma 
Data was described by the group as the building blocks of asthma, where participants 
discussed the different types of data; the purpose and the intended recipient.  The role 
data can play in building up a rich picture of the patient was discussed, for example 
unfiltered information such as patient diaries was acknowledged for encouraging self-
management and monitoring.  However, participants noted the challenge in making 
this information useful and accessible for clinical staff and how this might impact on 
how time is spent during an appointment. There was also a concern that personal 
health data shared directly with health professional could have a negative impact on 
self-management, creating an over-reliance on the health professional to monitor and 
identify any emerging issues. 
  
Data was also seen as a way to inform and improve the management of care, for 
example consultants could benefit from pharmacy data to know when a blue inhaler 
has been dispensed.  This can be indicative of patient condition and was seen to be 
of more value than the prescription information alone.  This was framed around the 
potential of a personal health record that both citizens and health professionals could 
contribute to and review when necessary.  
 
The discussion also highlighted the notion of ‘feelings versus numbers’, whereby 
patients were offering a personal response to how they felt as a measure of their 



condition rather than using a clinical approach such as peak-flow monitoring.  
Participants recognised the value of medical-based metrics for reporting their 
condition however the value of the personalised monitoring and the capture of the 
subsequent data relating to how people are feeling was considered important and was 
described as ‘sensitive measures’.    
 
Refocusing the use of data, participants discussed how each individual’s experience 
of asthma is variable and as such, blanket asthma management is not possible.  In 
response, participants considered whether an individual ‘normal’ baseline could be 
enabled through data to present a personalised picture of asthma.  Such a baseline 
could include multiple data points and could also recognise contact with health 
professionals as touch-points for data capture.   
 
Similarly, participants recognised the extended role of data in the personalisation of 
triage by ensuring that patient records were quickly accessible; in the provision of 
feedback loops to ensure that the dialogue between patients and health professionals 
could be more effective; and in the delivery of advice and education for appropriate 
and timely asthma care.  Overall, the value of data within asthma care was 
acknowledged however, there was an overarching question around why data was to 
be collected, what kind of data, who the data was for and how it would be transferred. 
  
4.4.2 Education 
Participants placed significant emphasis on ensuring that people with asthma were 
capable and equipped to manage the basics of asthma care.  In particular, participants 
focused on inhaler use.  Poor inhaler technique was described as one of the main 
challenges in asthma care and despite the adoption of interventions aimed at 
addressing this (for example educational videos, interactive instructions and inhaler-
based alarms), challenges still exist. Such interventions do not always give feedback 
to the recipient, and where they do this is not immediate. 
 
Similarly, action plans emerged as an area of interest to participants.  At present, 
asthma action plans are paper-based, with patients retaining a physical copy at home.  
Participants remarked that everyone involved needs to have access to and understand 
each patient action plan in order to support adoption and adherence.  There was a 
query as to whether the current infrastructure could manage an increased volume of 
plans and offer interactive capabilities. 
 
Transitional learning points were also an area of discussion, with a focus on early 
intervention though childhood.  Similarly, there was discussion around the potential 
role of the third sector and specialised charitable organisations in providing tailored 
education and support, the right information at the right time in order to offer a more 
meaningful and effective service provision. 
 
4.4.3 Interaction 
Interaction between HCP’s and patients was a strong theme throughout however this 
was not focused around face-to-face engagement.  Rather there was a shift towards 
managing interactions with health professionals in a way that suits the needs of the 
individual, for example replacing unnecessary appointments with digital messaging.  
 



There was also an acknowledgement that the interaction is two way, with both citizens 
and health professionals responsible for contributing.  In this way, both consultant and 
citizen have different aspects they can influence and control, for example the 
consultant is responsible for management of medication while the patient is 
responsible for managing their weight and fitness.   
 
There was discussion around potential frustration both for the patient in not knowing 
how they will feel from day to day and the impact this has on all aspects of life, 
including attending asthma appointments. For the consultant, it can be challenging 
when appointments are cancelled due to ill health. This is because at that time they 
have an improved chance of working out what is wrong, what has triggered the patient 
to feel unwell and correcting the course of treatment accordingly.  For citizens, a 
similar scenario emerged in relation to regular appointments whereby they may be 
feeling well on the day of the appointment but have spent the previous week suffering 
from an exacerbation. 
 
4.4.4 Self-Management 
This focused around what a patient can do to help themselves and the drivers of self-
management which could be supported by health professionals.  In particular, there 
was an emphasis on personalised advice, tailored to address the symptoms 
experiences as opposed to the treating of asthma as a condition that it equitable.  In 
this way, the focus is on quality of life and recognising what is normal for an individual 
in order to create a relevant baseline.  Key to this was a discussion around an 
interactive asthma care plan that could provide oversight of the citizen holistically, 
taking into account their lifestyle, co-morbidities, ambitions, as well as their asthma.    
 
Despite recognising that education was important, in order for this to be meaningful it 
needed to be personalised, in a format that was accessible and should encourage 
self-management as opposed to creating an increased reliance on the health 
professional. 
  
There was discussion around devices that could support self-management. This 
included sensors that could be triggered to monitor external influences such as air 
quality, or smart inhalers that could support adherence and compliance. 
 
4.4.5 A preferable future 
Participants then selected the theme interaction to take forward to build a fuller picture 
and explore a preferable future.   They were asked to identify who the key stakeholders 
were and to reimagine what they would like interaction to look like in the future. The 
discussion centred around three main areas which are highlighted below, and the 
findings are discussed as part of recommendations (section 5.0).  
 
Transforming appointments: when people cancel appointments due to 
exacerbations and the annual review;  
Who is the right person to see the patient: considering medical hierarchy and 
patient disclosure; and  
The relationship with the consultant: the contextual impact asthma has on life; 
spheres of influence.   
 



 
Image 10. Exploring a preferable future 

 

 
 
 



 
Image 11. Asthma exploration 

 
5.0 Findings 
The findings emerging from interviews and the co-design workshop have contributed 
to the creation of a series of recommendations for speculative design work.  These 
recommendations, across four thematic areas, form the basis for the second co-
design workshop and will underpin a future focused use case for next generation 
asthma care in Scotland.  
 
Data   Personalised normal baseline  

In order for future interactions to be more beneficial the service 
should be responsive to the individual.  This should begin by 
using data to build an individual ‘normal’ baseline of a person, 
including lifestyle information, goals and aspirations as well as 
their asthma. Such a baseline could include multiple data points 
and also recognise contact with health professionals as touch-
points for data capture.  For example, through combined data 
sets representing fitness and asthmaa broader understanding of 
the person can be drawn, allowing health professionals to make 
a more accurate diagnosis and better medication decisions.  

 
Feedback Loops 
Data can play a role in the personalisation through the provision 
of feedback loops to ensure that the dialogue between patients 
and health professionals could be more effective and meaningful. 
For example, having open appointments rather than fixed annual 



reviews enables the patient to access care as and when needed 
which is triggered by the data and reduce the need for 
cancellations, unnecessary review appointments and emergency 
out of hours care.  
 
 
Trusted and accessible data sharing  
(inc. managed expectations)  
There emergedan overarching theme around why data was to be 
collected, what kind of data, what data sources, who the data was 
for and how it would be transferred. Real-time data monitoring 
and capture was discussed as a way to inform and manage care 
through a personal health record that both citizens and health 
professionals could contribute to and review when necessary. For 
example, consultants could benefit from pharmacy data that 
indicates when a blue inhaler has been dispensed.  This can be 
indicative of patient condition and was seen to be of more value 
than prescription information alone. 
 

 
 
Education  Transitional learning points 

Strong communication between teams and participants is critical. 
For example, transitional learning points which focus on early 
intervention though childhood are necessary to enable education 
and self-management. Strong communication between points is 
critical, for example transition clinics which should have overlap 
and engagement between respiratory consultants and paediatric 
services. The role of the third sector and specialised charitable 
organisations could be strengthened in order to provide tailored 
education and support, delivering the right information at the right 
time in order to offer a more meaningful and effective service 
provision that is less reliant and secondary care provision. 

 
 
   Inhaler Adherence & monitoring 

A step up / step down services which allows for clinically supervised 
support delivered by third sector, peer or independent groups can 
enable a more tailored service based on level of need e.g. first line 
support for lifestyle advice or proactive outreach when someone is at 
enhanced risk. 

This could also incorporate tailoring and personalisation of 
advice to address specific symptoms. It was recognised that 
each person has individual motivations and in order to support 
adherence and compliance finding ‘the hook’ for each individual 
could enable better self-management. For example, devices 
such as inhalers which deliver an instant response. Education 
was seen as important in supporting adherence and inhaler use 
as was the role of visual communication as a way of improving 
engagement.  
 



 
Self-management Trigger monitoring 

Regular monitoring technology (e.g. Strava) could provide an 
overview of asthma including inhaler use, prescriptions and 
exercise. . In addition, as part of the normal baseline patients 
could define parameters outlining the data to be gathered 
passively e.g. weather, along with data which is actively collected 
in relation to their broader life and goals.  

 
   Interactive asthma care plan 

The focus of an interactive care plan is on quality of life and 
recognising what is normal for an individual in order to create a 
relevant baseline. Through dynamic discussion and shared 
decision making, an interactive care plan could be developed for 
and by a ‘circle of care’ to help the patient. This could also set 
out a control mechanism for meaningful data and provide a 
safety net for people with asthma through trend identification. A 
more person-centred action plan can change the relationship 
dynamic and encourage responsibility through having better 
understand of what is medically possible to improve condition 
and what the person themselves can influence, e.g. weight and 
exercise.  

 
Interaction  Transforming appointments 

Participants described the current service as non-responsive, 
where being seen routinely is of little benefit and the annual 
review was seen to be unnecessary with appointments being 
cancelled due to exacerbation of symptoms. Instead contact 
could be based on the need demonstrated by citizen generated 
data, potentially allowing for a more accurate diagnosis and 
understanding of each individual’s contextual triggers. Through 
accessing specialist care in this way, significant delays in 
diagnostic testing could be reduced.  
For example, virtual clinics which are responsive to insights 
generated from data could allow patients to be seen by a 
specialist when they are experiencing symptoms rather than a 
patient having to cancel an appointment.  
 
 
Asynchronous clinic  
Through the use of more meaningful data exchange, an 
asynchronous clinic could achieve the same data exchange and 
outcomes as a face to face appointment via messaging and 
alerts over days or weeks which is more tailored to need and a 
more accurate reflection of condition. Asynchronous 
communication allows data to be transmitted intermittently rather 
than as a steady stream typical of a face-to-face consultation. 
This type of conversational agent is more convenient as they do 
not require both parties to be available in order to have an 
ongoing conversation. For example, citizens highlighted various 



apps and note taking methods they used to relay events and 
trends at their next appointment. With an asynchronous clinic, 
patients could send a message directly to the clinic which could 
triage the severity and sign-post to advice or a specialist 
appointment, potentially reducing the amount of outpatient and 
emergency appointments required.  
 
 
 
 

6.0 Workshop Two: Future Asthma care action plan 
 
This workshop was hosted in the DSE and brought together six participants: three 
citizens who have lived experience of asthma; one Asthma UK researcher; one  
technology expert; one design researcher. The aim of the workshop was to develop a 
greater understanding of user needs and required assets for future asthma care which 
supports self-management, with a focus on the functionality of an interactive asthma 
action plan. The discussion was centred around a ‘base layer’ template to represent 
the asthma action plan, with zones to indicate red (Need urgent help), amber (need 
some help) and green (well).  
 
Through using the personas (appendix c), participants were asked to map the different 
components on to the action plan and consider: what data blocks might be generated 
or required; how might we measure a personalised ‘normal’ baseline; and what else 
the action plan should do in order to enable personalised functionality.  Participants 
were then shown examples of self-monitoring and habit building digital platforms and 
asked to prototype their own care coordination tool which outlines what data they 
would monitor, what data they would share, with who and for what purpose.  



 
Image 12. Future care plan exploration 

 
6.1 Defining Requirements 
 
Participants discussion focused on three key areas: 
 
Data blocks: monitoring my asthma 
The current asthma action plan uses peak flow and inhaler use as the main 
quantitative trigger points for escalation. People can be in the ‘green zone’ when 
they are managing well, escalate up to the ‘amber zone’ when they are at some risk, 
and then further to the ‘zed zone’ when immediate urgent action is needed. Each 
zone has guidance around symptom management, medicines use and other things 
that will help people to self-manage or call for help when needed. Triggers relating to 
air quality, allergens, pet hair and seasonal triggers such as pollen in spring/summer, 
or winter viruses were highlighted as data participants would want to monitor and 
which are not currently utilised as part of an asthma action plan.  
 
There are multiple reasons for moving from green to amber zones, some of which 
could be automated and some which would require personal input. For example, 
bringing together and automating environmental data such as regional weather and 
temperature data, air particulate in the home and GPS location data could alert the 
user to identified risk factors and provide an awareness of the triggers that cause an 
escalation between green and amber zones.  
 
Whereas the ability to monitor signs of becoming unwell was also understood as 
being useful with respect to self-monitoring. For this to be effective personal input 



from the user would be required. Participants discussed data such as cravings of 
‘bad’ food which was out of their usual eating habits or contact with someone who 
has a cold.  
 
 
 
 
 
 
 
Personalised baseline: measuring my asthma 
Exercise was seen as important for participants to maintain fitness and a healthy 
lifestyle. This also helped them to manage their asthma but they were worried about 
the level to which they could push themselves without triggering an exacerbation. 
Clinical teams could not address this beyond the ability to walk. Meanwhile sports 
and fitness professionals could not create exercise plans that account for asthma.  
 
The current clinical measurement of peak flow wasn’t seen as a useful or user-
friendly method of measurement to participants. Although it was understood as an 
assessment of their ability to breathe and function normally, participants were 
instead basing their level of wellness on physical ability such as effort and time going 
up stairs or swimming lengths in a pool. These personal measures of ‘what well 
means’ to each person necessitates a more person-centred mechanism for capturing 
their data and goals. 
 
“Some asthmatics worry and they don’t push themselves enough when they’re 
exercising because they’re worried it’s going to bring on an exacerbation.” 
 
Balancing what is clinically ‘well’ with lifestyle choices was also key to participants in 
establishing a personalised baseline, for example owning cats, which would not be 
recommended for some asthmatics. 
 
 
Personalised functionality: Sharing my asthma data 
 
Participants discussed a need for digital communication with Health Care 
Professionals to reduce GP and hospital visits and being able to share data that 
could inform their care. For example, when in the amber zone, it may be possible to 
share blood oxygen data with a clinical service during the night,  alongside a prompt 
for feedback and advice to the patient e.g. increase reliever, see GP in morning or 
call an ambulance.  
 
Similarly, participants also discussed the ability for a system to learn about their 
asthma, how different variables interact and establish an upper threshold and 
personal preferences. For example, a smart system could consider combinations of 
personal triggers or other health conditions to suggest a preferred course of action.  
 
“If it’s combined with respiratory infection, I know that so I can go to the hospital, but 
if it’s just cold air or air quality I’m more towards staying at home than going to the 
hospital.” 



 
 
6.2 Exploring the persona prototypes 
Participants then developed rough prototypes of an interactive care plan that would 
enable them to self-manage through curating their own digital assets and allow the 
creation of rules indicating how, when and with whom this is shared.  
  
Persona: Ronan 
 
Ronan considers his asthma as easy to manage and is mostly in the well zone of his 
action plan (green). As well as monitoring environment data so he can plan around 
his triggers and set reminders for his inhaler Ronan would also like feedback on his 
inhaler technique. Ronan’s main motivation is around his fitness level. He has 
always been interested in health and fitness and wishes to track his progress and set 
goals so he can regain a level of fitness to allow him to be able to run around with his 
son without fear of becoming out of breath.  
 



 
Image 13. Prototype 1: Ronan, credit Angela Tulloch 

Persona: Jill 
 
Jill has complex to manage asthma as well as other long-term conditions which 
make GP and emergency hospital visits a regular occurrence - meaning self-
management can be challenging.  
Jill acknowledged the importance of sleep, diet and exercise in keeping her well and 
the relationship with this data, her asthma triggers and medication as key in 
managing her condition. She uses indicators that she is in her well (green) zone 
such as being able to swim or climb stairs as a way of monitoring her baseline but as 
she has multiple conditions, a decline in exercise does not always result in a move 



between zones so it is important to be able to set rules related to a combination of 
data. For example, an increase in her reliever is actually an indication of being in the 
green zone as this indicates she is able to exercise more. However, an increase in 
reliever without the increase of exercise could be an indicator that she is in amber or 
red.  
In these cases Jill would like to receive notifications of what to do when, for example 
if she is having exacerbated symptoms overnight and if she is unsure at what point 
she should contact a professional. She would also like to notify close family of 
incidents that take her in to a red zone.  



 
Image 14. Prototype 2: Jill, credit Angela Tulloch 

 
 
 
 
 



6.3 Key requirements 
  
The key requirements of a future action plan were: 
 
1) There are limitations to the ‘one size fits all’ set of thresholds in the current asthma 
plan. If you have non-clinical methods of determining your risk zone (red, amber, 
green) then  many support tools and clinical services struggle to cooperate. For 
example, exercise tolerance or amount of coughing or air quality are not likely to 
have a formal bearing in asthma co-management tools at present. 
 
2) In order to effectively monitor the range of data required, users need to be able to 
combine their own technology and methods into a single place to allow them to 
determine patterns and actions. Currently people use diaries., and a move to digital 
alternative means that they should be able to set up their own ‘rules’ - i.e. When the 
weather is cold, and I cough a lot, I am in ‘amber’. 
 
3) Through the gathering of their personal data, users can then use such a care app 
for self-management purposes and create a record that they can share with 
clinicians to help explain how they are doing at review, allowing for a more 
meaningful and personalised conversation.  
 
4) A remote monitoring service that recognises and communicates with users when 
they are amber to give them confidence or help them manage in the moment (rather 
than waiting weeks for an appointment) has potential to reduce strain on current 
service. 
 
5) If a person can curate their baseline and trigger data in this way, then this can be 
used alongside clinical data to jointly agree personalised thresholds and triggers 
between green, amber and red zones. Once the system recognises personalised 
risk, routine contact (e.g. annual review) can be replaced by responsive appointment 
system – giving those that are in the amber zone quick access to nebulisers or 
clinical appointments. 
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