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ABSTRACT
Introduction  Cardiovascular diseases are highly 
prevalent among the UK population, and the quality of 
care is being reduced due to accessibility and resource 
issues. Increased implementation of digital technologies 
into the cardiovascular care pathway has enormous 
potential to lighten the load on the National Health Service 
(NHS), however, it is not possible to adopt this shift 
without embedding the perspectives of service users and 
clinicians.
Methods and analysis  A series of qualitative studies will 
be carried out with the aim of developing a stakeholder-led 
perspective on the implementation of digital technologies 
to improve holistic diagnosis of heart disease. This will 
be a decentralised study with all data collection being 
carried out online with a nationwide cohort. Four focus 
groups, each with 5–6 participants, will be carried out with 
people with lived experience of heart disease, and 10 one-
to-one interviews will be carried out with clinicians with 
experience of diagnosing heart diseases. The data will be 
analysed using an inductive thematic analysis approach.
Ethics and dissemination  This study received ethical 
approval from the Sciences and Technology Cross 
Research Council at the University of Sussex (reference 
ER/FM409/1). Participants will be required to provide 
informed consent via a Qualtrics survey before being 
accepted into the online interview or focus group. 
The findings will be disseminated through conference 
presentations, peer-reviewed publications and to the study 
participants.

INTRODUCTION
Cardiovascular diseases (CVDs) are the 
leading cause of global deaths and are highly 
prevalent across the world.1 The situation in 
the UK is no different, with the British Heart 
Foundation reporting 7.6 million people 
living in the UK with a heart and circula-
tory disease in August 2022, and approx-
imately 460 deaths a day.2 In addition to 
debilitating cardiovascular symptoms, indi-
viduals suffering from CVDs often experi-
ence a diminished quality of life,3–5 financial 
burdens from medication and treatments,6–9 

and both physical10–12 and psychological13–16 
comorbidities.

Although CVDs are highly prevalent and 
potentially very damaging, they can become 
considerably more manageable, or even 
preventable, if diagnosed early enough.17 
Therefore, implementing secondary preven-
tion measures, in the form of early diagnosis 
and interventions, is the most effective way 
of reducing the life-threatening or long-term 
impacts of CVDs on patient health and well-
being.18 Technological advancements within 
artificial intelligence and data mining may 
provide the tools for more accurate and 
effective diagnosis,19 20 and can contribute to 
reducing cardiovascular mortality.21 22

In addition to facilitating earlier and more 
accurate detection of CVDs through artifi-
cial intelligence, the increased use of ‘wear-
able’ ambulatory assessment technology 
within healthcare has provided solutions for 
groups facing barriers that are preventing 
access to primary care, such as transporta-
tion limitations in remote locations,23 24 or 
reduced mobility or capacity due to mental 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The study materials have been informed by patient 
advisory boards, meaning they are sensitive to the 
experiences of the participants and the clinicians 
that will be recruited.

	⇒ The study will allow an in-depth understanding of 
the attitudes and experience of people with lived 
experience of heart disease and clinicians with ex-
perience of diagnosing heart disease.

	⇒ The use of an online research platform for participant 
recruitment will disadvantage certain demographic 
and clinical groups who are less comfortable using 
online resources.

	⇒ The use of thematic analysis will not be free from 
the influence of the researcher’s personal experi-
ence and knowledge.
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illness.25–27 As a result, those who would have missed the 
opportunity to receive a timely diagnosis and appro-
priate treatment, are no longer being excluded due 
to logistical limitations. Overall, it is clear that the use 
of remote monitoring technology in heart disease can 
increase the likelihood of survival and decrease the 
burden of CVD on the individual and ultimately on 
healthcare services.28 29

A variety of digital tools that allow more remote health-
care are already integrated into the NHS. For example, 
patient records can be accessed remotely thanks to 
use electronic databases; patients’ heart rhythms can 
be monitored over 24 hours from their homes using 
Holter monitors; and many appointments are carried 
out on videoconferencing software or telephone calls. 
Although there is common complaint regarding the 
quality and modernity of technology being used within 
the NHS, it is evident—particularly since the COVID-19 
pandemic30 31—that there has been a rapid increase in 
the adoption of digital technology within both the NHS32 
and across the world.33 Accordingly, there has also been 
increased research activity investigating the use of digital 
technologies in cardiovascular health.34

When examining the growing use of digital health 
technologies, it is important to highlight the distinction 
between the types of technologies that are being imple-
mented, specifically between medical grade devices and 
consumer technologies. Medical-grade devices require a 
specific regulatory approval to be used and can come in 
many forms, including implanted defibrillators and pace-
makers, and 24-hour ECG. The data collected by these 
devices is usually physiological and requires specialists 
to monitor and interpret. On the other hand, consumer 
technologies can include health apps on our smart-
phones, which track our sleep, step-count and medica-
tion adherence. These types of technologies are usually 
in the control of the individual, allowing self-monitoring 
of symptoms and self-management of many condi-
tions, meaning there is less dependence on an already-
overwhelmed healthcare system. Therefore, when the 
increased accuracy of data produced by medical-grade 
devices is combined with the detailed and personalised 
information collected by lifestyle technologies, it allows 
for a more holistic account of patient health to facilitate 
an accurate and efficient diagnosis of potential heart 
diseases.

Nevertheless, along with the potential for improving the 
accuracy and efficiency of diagnosis, the implementation 
of digital technologies into healthcare poses challenges 
with usability, feasibility and accessibility for patients,35–37 
particularly those from under-represented groups in 
society.38 39 Too often, devices and systems are created 
without enough information regarding the patients’ and 
clinicians’ needs, which ultimately results in poor engage-
ment and low cost-effectiveness.35 This highlights the 
importance of using the voices of stakeholders to inform 
the development and dissemination of digital health tools 
into cardiovascular care, as well as any other field within 

healthcare, otherwise the likelihood of positive effects is 
very low.

Therefore, a key factor in the growing shift towards 
the use of digital health tools within any care pathway is 
to gain a deeper understanding into how the new tech-
nology will fit into the existing systems, and to consider 
the barriers or facilitators to positive engagement from 
both patients and clinicians.

Study objectives
The aim of this project is to develop a stakeholder-led 
understanding of the implementation of digital technol-
ogies to improve holistic diagnosis of heart disease. We 
have set the following three objectives which will be met 
via a series of qualitative studies with clinicians and indi-
viduals with lived experience of heart disease:
1.	 Develop a deeper understanding of stakeholder expe-

riences of heart disease diagnosis.
2.	 Understand stakeholder perspectives on the use of 

digital health tools within the heart disease diagnosis 
process.

3.	 Explore the most meaningful and useful way of relay-
ing digital data back to patients and clinicians.

METHODS AND ANALYSES
Patient and public involvement
Prior to the starting participant recruitment, this research 
was reviewed by a cardiovascular patient advisory group 
based in Sheffield, which involved all participant-facing 
documents, including the recruitment materials and 
focus group schedules. This means we can be confident 
that the language we will use in the focus groups will be 
accessible and easy to understand, as well as ensuring that 
we are covering the important aspects of patient experi-
ence during diagnosis and when being asked to use digital 
health tools by their healthcare providers.

We also met with the NIHR Maudsley Biomedical 
Research Centre’s Race, Ethnicity and Diversity advisory 
group to discuss the implementation of digital technol-
ogies into heart disease diagnosis from a cultural and 
ethnicity perspective. This meeting highlighted the 
importance of considering how cultural and religious 
attitudes would affect engagement with digital technolo-
gies aiming to collect health data, as well as emphasising 
the role of family in individuals’ healthcare among ethnic 
minorities. Given the potential exclusion of certain popu-
lations because of our recruitment method, this insight 
will provide a deeper understanding of additional factors 
that might contribute to the acceptance and engagement 
of digital technologies aimed to improve holistic diag-
nosis of heart disease.

Study design
This will be a qualitative study, which will use both focus 
group and interview designs. The topic guides were devel-
oped based on the study objectives, with an even split 
between (1) patient/clinician experiences of diagnosis 
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and (2) perspectives on the use of digital technologies 
within healthcare.

Study population
Based on the available time for data collection against 
the wider project deadlines, we plan to conduct four 
focus groups with individuals with lived experience of 
heart disease. We aim to recruit 5–6 individuals per focus 
group to ensure there is enough time for each partici-
pant to share their views and experiences. The following 
inclusion/exclusion criteria will be applied: Inclusion 
criteria: Lifetime diagnosis of heart disease (including 
but not limited to: angina, heart failure, valve disease, 
abnormal heart rhythms); aged 18 or over; able to speak 
English at a level sufficient for participation; able to give 
informed consent for participation. Exclusion criteria: 
Major cognitive impairment or dementia preventing 
participation.

Based on the research team’s previous experience of 
conducting qualitative research with clinicians, a prag-
matic decision has been made to aim for a target of 10 
clinicians who have had any experience (past or present) 
of diagnosing people with heart disease to be enrolled 
into interviews. The eligibility criteria for inclusion are 
at least 6 months of experience in working with heart 
disease patients in any capacity (including cardiology, 
nursing, primary care or other healthcare professional in 
multidisciplinary teams); aged 18 or over; able to speak 
fluent English; and able to give informed consent for 
participation.

Procedure
As we are interested in hearing from participants across 
a range of disease durations (ie, those with very early 
symptoms and those who are on established management 
plans), we plan to recruit via: social media platforms such 
as LinkedIn, Twitter and Instagram; Prolific; and existing 
cohorts of people from the investigators’ previous 
research studies who have consented to be contacted 
for research purposes. Clinicians will be recruited using 
purposive sampling via personal and professional connec-
tions, and social media platforms such as LinkedIn, 
Twitter and Instagram.

All focus groups and interviews will be carried out 
online over Zoom, and consent and baseline demo-
graphic data will also be collected via online Qualtrics 
surveys prior to the online study. We expect focus groups 
to take about 2 hours and interviews to take about 1 hour. 
The focus groups and interviews will be semistructured 
and will follow a preapproved question schedule, split 
into two sections—patient experience of heart disease 
and views on digital technologies within healthcare (see 
online supplemental appendix 1). The same researcher 
will facilitate all the sessions.

Recruitment and data collection began after ethical 
approval on 14 November 2022 and will continue until 
the end of March 2023.

Data analysis plan
Descriptive statistics for demographics, current mental 
distress levels, confidence using technologies and partic-
ipant type-specific questions (including length of time in 
clinical role for clinicians and details on health condition 
for participants with lived-experience of heart disease) 
will be presented.

Transcriptions from both focus group and interview 
recordings will be validated by the team of researchers and 
coded and analysed using the NVivo software. In line with 
Braun and Clarke’s 2006 recommendations,40 an induc-
tive thematic analysis approach will be taken, whereby the 
data from the transcripts will decide the themes, instead 
of basing them on any previous theoretical basis.

Ethics and dissemination
This study was reviewed and approved by the Sciences 
& Technology Cross-School Research Ethics Council at 
the University of Sussex (reference ER/FM409/1) on 14 
November 2022. We intend to write the resulting paper 
according to the Consolidated Criteria for Reporting 
Qualitative research guidelines.41
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