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Abstract

Objectives: To investigate clinicians’ attitudes towards current automated interpretation of ECG and novel
Al technologies and their perception of computer-assisted interpretation.

Materials and Methods: We conducted a series of interviews with clinicians in the UK. Our study: (i) explores
the potential for Al, specifically future ‘human-like’ computing approaches, to facilitate ECG interpretation
and support clinical decision making, and (ii) elicits their opinions about the importance of explainability and
trustworthiness of Al algorithms.

Results: We performed inductive thematic analysis on interview transcriptions from 23 clinicians and
identified the following themes: (i) a lack of trust in current systems, (ii) positive attitudes towards future
Al applications and requirements for these, (iii) the relationship between the accuracy and explainability of
algorithms, and (iv) opinions on education, possible deskilling, and the impact of Al on clinical competencies.
Discussion: Clinicians do not trust current computerised methods, but welcome future 'Al’ technologies.
Where clinicians trust future Al interpretation to be accurate, they are less concerned that it is explainable.
They also preferred ECG interpretation that demonstrated the results of the algorithm visually. Whilst
clinicians do not fear job losses, they are concerned about deskilling and the need to educate the workforce
to use Al responsibly.

Conclusion: Clinicians are positive about the future application of Al in clinical decision-making. Accuracy is
a key factor of uptake and visualisations are preferred over current computerised methods. This is viewed as
a potential means of training and upskilling, in contrast to the deskilling that automation might be perceived
to bring.
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INTRODUCTION

Heart and circulatory diseases cause approximately 480 deaths per
day in the United Kingdom alone [1]. Electrocardiograms (ECG)
support the diagnosis of cardiac abnormalities based on the heart’s
electrical activity. Using algorithms to assist the interpretation of
ECGs dates back to the 1950s [2], and they are now a staple
functionality of ECG monitoring.

Computerised interpretation of ECG (CIE) is designed to
support clinical decision-making, reduce diagnostic errors, and

improve patient outcomes. Whilst the performance and accuracy
of these algorithms has improved considerably over the years,
studies have shown that contemporary methods are still error
prone, requiring oversight from a clinician to avoid misdiagnosis
[3, 4]. With the establishment of large waveform datasets and
advances in Artificial Intelligence (AI) and Machine Learning (ML)
techniques, methods to process and interpret ECGs now range
from rule-based systems to deep learning approaches [5, 6, 7.
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Whilst AT applications have been advancing the field of CIE 8,
9, 10], they do not necessarily meet clinical needs, impeding wider
adoption [11, 12, 13]. Reasons for non-adoption of AI applications
in clinical practice include issues of systemic bias, open questions
around liability, cyber security concerns, unresolved technical
challenges, risks of Al exacerbating health inequities, and ethical
and regulatory challenges [14, 15]. Furthermore, there is a lack
of real-world evidence for service providers, such as the UK’s
National Health Service (NHS) [16, 17], and more broadly, there
are insufficient governmental policies and economic incentives [18]
to drive wider uptake of Al applications in the health domain.

A key issue is a lack of trust in AI systems [19, 20]. A
mixed-methods study investigating Al in cardiovascular medicine
concluded that clinicians generally feel positive towards Al and its
future potential, but also highlighted several barriers, including
limited trust in its output, high costs, and insufficient usability
[21]. An interview study conducted with Australian emergency
physicians concluded that clinicians generally believe that AI will
have an impact on their field within the next decade, but further
work is necessary to improve its acceptance [22]. Explainable
algorithms based on human-like computing have shown efficacy in
making complex ECG data easier to interpret for lay people and
medical professionals alike [23]. A study investigating explainable
ML models indicated clinicians felt generally positive towards
Al, but noted issues such as confirmation bias and the cognitive
complexity of reasoning with current explainable algorithms [24].

Successful implementation of ML-driven Decision-Support
of the AI
clinicians’ expectations by bridging the ‘sociotechnical gap’ [25].

Systems requires alignment application with
Expectations of developers and clinicians often differ in terms
of their understanding of concepts such as explainability, and
common frameworks could help to overcome barriers and find
agreement between stakeholders [26, 27]. A study investigating
radiologists’ and computer scientists’ views on AI highlighted
significant differences between these groups, with the latter
generally predicting faster implementation and a greater impact
[28]. AI applications must be trusted by all stakeholders to ensure
an inclusive, ethical, and sustained implementation [29].

Here, we present a qualitative interview study conducted in
the course of our clinical stakeholder engagement to develop a
novel ‘human-like’ Al algorithm for ECG interpretation. Our
algorithm is based on cognitive fit theory [30] and provides a novel
visualisation of ST-elevation myocardial infarction (STEMI) to
enhance its recognition by healthcare professionals and lay people.

We interviewed 23 clinicians across three specialties (emergency
medicine; anaesthesia and critical care; and cardiology), covering
all training stages of the UK medical system. We also included
general practitioners (GP) and junior doctors in their foundation
training. This paper examines the attitudes of clinicians towards
current computer-automated ECG interpretation and also novel
Al algorithms that could be used to support future diagnosis.
Our research contributes to the understanding of the clinical
use of these technologies and how they are perceived by those
clinicians who use ECGs on a daily basis. The results demonstrate
an interesting paradox. Whilst current automated diagnoses
are often ignored due to concerns about their accuracy and
trustworthiness, and clinicians are concerned that the use of them
may lead to deskilling and a negative impact on training, they
are positive about future Al applications. So long as algorithms
are accurate, clinicians are unconcerned with the explainability of
future AI systems. We discuss the relationship between accuracy

and explainability, the possible role of Al in education, and the
potential impact of future applications on the clinical workforce.

METHODS

This paper considers the experiences of clinicians with automated
ECG interpretation and their attitudes towards novel Al
techniques that could be used to facilitate interpretation of ECGs
in the future. Participants were sampled across three specialties,
GPs, and junior doctors. All clinicians were based in the UK at
the time of interviewing. These specialties were selected after a
series of Responsible Research and Innovation (RRI) workshops,
which identified these groups as regularly interpreting ECGs.
The final selection was agreed by the research team formed of
clinicians, Human-Computer Interaction researchers, and an RRI
specialist. The design of the study was informed by the Standards
for Reporting Qualitative Research (SRQR) to ensure rigorous
data collection and reporting [31]. Based on the Ethics Decision
Tool at [omitted] and the NHS Health Research Authority Ethics
Toolkit [32], the study was exempt from ethical review as we
solely interviewed professionals (i) strictly within their professional
remit, and (ii) did not collect any person identifiable information
apart from those on the exempt list, i.e. names, professional
roles, signed consent, and audio recordings. An outcome letter
is available at Figshare [omitted].

The interviews were undertaken between December 2023 and
April 2024 either via the video conferencing software Microsoft
Teams [33] (video function disabled) or in-person at [omitted]
and [omitted]. Participants were convenience sampled [34] on the
basis that they are currently employed clinicians with “experiential
relevance” [35, p. 124] in terms of ECG usage and clinical
knowledge. Although most participants provided written consent
for attribution, as we aimed to generate data that establishes a
representational account of the interviewees’ professional roles, we
refrain from including the names of participants. All participants
received a Participant Information Sheet (PIS) prior to the
interview and provided informed consent. Participants were
further given the option of withdrawing data up to 14 days after
the date of participation. People received a shopping voucher
worth Fifty Pound Sterling (GBP) as a token of appreciation for
their time investment.

Interviews followed an interview guide [36] based on generative
questions [37] to encourage extensive replies in an open format.
The topic guide was split into two parts: a general part, which
asked clinicians about how often they look at ECGs in their
clinical practice, the methodology they use to interpret them,
and the pitfalls and strengths of current systems. Part two
showed clinicians visualisations (see Figure 1) based on explainable
‘human-like’ algorithms, to elicit their attitudes towards Al
technologies and explainability of algorithms. Interviewees were
also asked about how our visualisations compare to current CIE.
All materials are openly available on Figshare; please refer to the
Data Availability Statement.

All interviews were transcribed and cross-checked to ensure
reliability and validity [38]. Analysis was performed using
inductive thematic analysis [39] and the software NVivo 14 [40] to
analyse, code, and re-code the interview data, matching sentences
to the primary codes in the interview. After generation of primary
codes (X.X.), authors discussed and finalised the codes (X.X., X.X.
and X.X.) and attributed them to emerging themes. These themes
were then re-evaluated and agreed between authors (X.X., X.X.,
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Fig. 1: Example of a visualisation using our explainable algorithm shown to participants during interviews. Cooler colours indicate a

normal QT interval (upper ECG) whilst warmer colours indicate a prolonged QT interval (lower ECG).

X.X. and X.X.). Transcripts of the interviews are openly accessible
and were deposited on Figshare with consent from participants, as
described in the data availability statement.

RESULTS

We interviewed 23 clinicians who, at time of interviews, were
actively practising in the NHS. The split of specialties and training
levels of interviewees can be found in Table 1. None of the
interviewed participants withdrew any of the recorded data and
we therefore included all 23 transcripts in the analysis. Interviews
had a median length of 21 minutes (Q1l: 17 min; Q3: 25 mins;
IQR: 8 min). We report the results below under subheadings of
identified themes.

Lack of trust in current systems

Clinicians have serious concerns around the usage of current CIE
for clinical decision making. The majority of interviewees do not
trust current systems for multiple reasons.

Most interviewees reported negative experiences using CIE in
clinical practice, with participants stating that they are “wildly
inaccurate” (P04),

(P09). Computerised interpretation was also seen as lacking

“dangerous” (P15), and “very wunhelpful”
context to make informed decisions, leading to a lot of
misinterpretations. Clinicians have also been told at different
stages throughout their career to ignore them. One clinician
reported that they were first told in medical school not to rely
on automated interpretations of ECGs and that they should
calculate everything themselves (P22). Other interviewees stated

that “probably the first thing you get taught when you interpret an
ECG is to ignore the automated rule” (P18) and that they were
“advised to not rely on them” (P17).

Interviewees also expressed that the CIE sometimes caused
unease when looking at an ECG. This is due to automated
read-outs suggesting diagnoses that are not present, causing
added stress as the technology indicates issues that do not align
with the clinician’s own interpretation. P22 recalled a recent
situation: “There was a patient who had an ECG that I reviewed,
and it [the ECG monitor] said ‘STEMI’ at the top, and for the
life of me, I could not see the STEMI. And it was, it was terrible.
I was terrified.”

A few clinicians stated that they do use current CIE, but they
exercise caution and mainly compare their own findings to the
computer rather than relying on them to inform their diagnosis
from the start.

Future application of Al

Despite the shortfalls of current CIE, clinicians were broadly
positive about novel AI technologies, appearing to see them as
qualitatively different to current methods. All interviewees agreed
that digital technologies will positively impact the way we record
and interpret ECGs in the future. A qualification to this optimism
was that deployment of Al technologies to facilitate interpretation
of ECGs should be context-dependent, and it should be possible
to customise applications.

Concerns raised about Al included not having access to the
original data once it has been computationally processed, which
could introduce the risk of missing diagnostically valuable data:
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Table 1. Participant demographics split by specialty and training stage

Participant Number (P) Specialty Training Stage
01 An&CC ST1-3

02 An&CC ST1-3

03 An&CC ST4+

04 An&CC Consultant
05 An&CC Consultant
06 Cardiology ST1-3

07 Cardiology ST4+

08 Cardiology ST4-+

09 Cardiology ST4+

10 Cardiology ST4+

11 EM ST1-3

12 EM ST1-3

13 EM ST1-3

14 EM ST4+

15 EM ST4+

16 EM ST4+

17 EM SAS/Staff Grade/Fellow
18 EM Consultant
19 GP 1-5 Years
20 GP 1-5 Years
21 GP >15 Years
22 JD F1/F2

23 JD F1/F2

Notes: Anaesthesia and Critical Care (An&CC); Emergency
Medicine (EM); General Practitioner (GP); Junior Doctor (JD). A
comprehensive list outlining UK medical doctor titles and training
stages can be found here [41].

“[...] if it was drawing attention to one thing, you’d be necessarily
neglecting another area, or it might cull your own interpretation”
(P04). To counteract this, interviewees would appreciate options to
add AI capabilities on-demand, e.g., via filters or button settings.
The visualisations indicating how the algorithm was using the data
to make its interpretation were viewed positively, as they would
allow the clinician to focus on what the AI thought was important.

When asked about their preference for Al highlighting
abnormalities on an ECG (e.g., ST-elevation) vs. specific
conditions (such as STEMI), clinicians’ opinions were divided.
Some felt unease at the idea of Al providing a diagnosis. P17
remarked that AI models — as they are currently developed —
lack the important contextual information necessary to make
a clinically valid diagnosis, as the data they use is limited to
the ECG signals. Drawing attention to anomalies in the signal
rather than a full diagnosis leaves more room for the clinician’s
own interpretation and decision-making, within the wider patient
context.

If reliable and accurate, however, a condition-based approach
could be a valuable tool for training and developing ECG
interpretation skills. In these circumstances, clinicians preferred
to have visualisations that demonstrate which areas have been
considered by the Al, as it was thought to increase explainability
and clinicians’ learning.

Clinicians want applications that fit seamlessly into their
practice, rather than disrupting it by adding additional
uncertainty. P16, who, when acting as Emergency Physician in
Charge, signs off ECGs done in the department, hoped that

interpretation technology would be able to bring “some relief”.
This was also the view of P01, another clinician who has to sign
off ECGs and supervise more junior colleagues, who thought that
AT could bring “another bit of reassurance”.

Accuracy and explainability

When asked about the explainability of AI, the majority of
clinicians stated they did not necessarily have a preference for
understanding how an algorithm reached its decision, as long as
high accuracy was guaranteed.

In spite of positive views of the visual representations of
Al decision-making, there was a view that “moving towards
non-explained Al is probably the way things are gonna go”
(P19) and clinicians are prepared to trust future AI as long
as the system is accurate and reliable enough to include its
outputs into their clinical decision-making. Another interviewee
remarked that current systems are already perceived as “black
box” algorithms (P01), as contemporary clinical ECG applications
do not tell clinicians about how they arrive at conclusions. A
similar comparison was drawn by other clinicians, who described
clinical decision-making itself as a black box, as they felt that a
lot of experience of interpreting ECGs leads to “a bit of instinct
and gut to rely on” (P12).

Clinicians also noted that specifically in emergency situations
there is no time to reason about a computer’s output, as the care
of patients has the highest priority. This was summed up by P16
who stated: “In clinical practice, I actually want to know less,
because we are overwhelmed with so many things.”

A few clinicians thought that explainable algorithms would be
valuable. Reasons for this were enhanced trust, and knowledge
about an algorithm’s weaknesses, but also from a point of care to
show competency to patients and to “give them some comfort to
know that we understand the machines we’re dealing with” (P23).
Some interviewees also saw value in explainable algorithms as they
have some personal interest or experience with machine learning,
and knowing what was going on behind the scenes would be driven
by personal curiosity.

Patients and Al

Interviewees were ambivalent when asked if they think their
patients would prefer explainable AI or not. Most clinicians stated
that patients generally neither see their ECG nor are they involved
in the process of interpreting them, highlighting that patients are
often not involved in the clinical decision-making progress enough
to understand it. Other interviewees saw a responsibility toward
patients to educate them about the use of Al and to inform them
that algorithms formed part of their decision-making process. P20
remarked that some patients embrace new technologies and see
benefits in approaches such as deep learning, which might become
even more prevalent in digital-native generations.

There was also a notion that too much information can cause
unwanted outcomes: “I like to educate my patients and explain
— ‘you know, this is what this means’ — but I find actually nine
times out of ten, it just gives them more anziety when you explain
things to them” (P12).

Clinicians overall agreed that patients want accurate systems
that clinicians can trust and to know that clinicians are responsible
for patient outcomes, not a computer.
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Education, deskilling, and clinical competencies

Whilst none of the clinicians raised concerns about Al making
their roles redundant, they highlighted possible ways in which AT
might impact medical education and clinical practice.

There was a view that Al might contribute to a potential loss
of skills in future generations of doctors. Clinicians mainly feared
that if an Al system just spits out diagnoses, this could mean
doctors “stop practising interpretation” (P04). P22 highlighted
that “there were a lot of worries about juniors who, but almost
kind of like born into that system, that there would be certain
skills that would be lost.” However, others saw potential in Al-
aided applications for educational purposes, as algorithms could
be used to specifically visualise or explain ECGs to medical
students or doctors in early career stages. A condition-based
approach was seen as a valuable tool for training and developing
ECG interpretation skills. Visualisations were viewed as useful for
telling clinicians which areas have been considered by the Al
increasing explainability and providing a shared representation
between human and machine: “So actually you almost think the
colour...you know, the fact that part of it is highlighted, shows
to me that the system or the black box has spotted that bit and
can colour it in, and therefore that automatically adds weight to
whatever conclusion it draws.” (P01)

Participants raised concerns about over-reliance on computerised
interpretation in clinical practice. Interviewees feared that AI may
deskill clinicians, making them “lazy” (P04) when a computer
just gives them an answer, but they also remarked that losing
skills has been happening for a while. Some clinicians noted that
Al is already advancing into several fields and that the medical
profession just has to accept that these systems will arrive in
the future. For example, P04 stated: “I’d say yeah, fine, takes
workload off us, and we lose skills, but I mean, that’s the nature
of medicine, we always lose skills as technology develops.” The
responsibility of the clinician for a decision remained paramount,
however. The majority of interviewees said that although AI
might help to interpret ECGs, it is important to safeguard clinical
competencies and skills.

DISCUSSION

The clinicians we interviewed do not trust current CIE as a basis
for clinical decisions as these systems are deemed unreliable and
often over-sensitive. Clinicians also reported adverse effects of
computerised interpretation on clinical decision-making, leaving
young doctors or those with less training worrying about the
accuracy of their own diagnoses, as they did not feel they had
enough experience of interpreting ECGs to confidently ignore CIE.
The literature we reviewed confirmed that current CIE systems are
often not used and that there are issues with their reliability [3, 4].

In contrast, there was a view that novel Al applications will
outperform current commercial products [42, 43]. Furthermore,
our findings indicate that clinicians do not associate current
automated methods with Al-driven applications, which could be
a factor in Al uptake and acceptance.

Al applications should fit seamlessly into clinical practice
and gain clinicians’ trust by delivering accurate results requiring
low cognitive effort to understand. There is no one-size-fits-all
approach as clinicians have varying concerns and demands that
will have to be met to ensure usage. The ability to interact with

the system and to adapt it to individual requirements would be of
value.

As long as algorithms were accurate, explainability was not
viewed as important by many clinicians. This finding is congruent
with research conducted with pathologists who do not seem to
worry about explainability as long as accuracy and usefulness can
be guaranteed [44]. In fast-paced, clinical environments such as
emergency settings, explainability may play a lesser role as rapid
decision-making is required and information overload can hinder
this.

Participants raised concerns about technology deskilling
clinicians. Although they did not all require explanations for
a diagnosis, they also indicated they would prefer to have a
visualisation of how a decision has been made. Visualisations that
indicate abnormalities on ECGs were viewed as useful for avoiding
deskilling and supporting clinical decision-making.
prepared to
technology, we suggest that digital technology education should

As clinicians appear increasingly rely on
provide a foundation in how it works in practice, including: (i)
what AT actually is, (ii) the tasks it can perform, and (iii) how
models make decisions. This will help prepare the workforce of
the future to make the best use of upcoming Al technologies in

practice.

CONCLUSION

Our research finds that clinicians do not trust current automated
ECG interpretation but have a positive attitude toward novel Al
technologies. Explainability is valued but not essential, as long as
the system is accurate. In order to function well, as system must
fit into clinical practice and avoid imposing an additional cognitive
burden. Early education, starting in medical school, will prepare
future doctors for ethical and informed use of future technologies
and support them in making Al-informed decisions.

Limitations

Our study is limited to the views of 23 clinicians. As this is
a limited sample that comes from NHS trusts across England,
we do not aim to present results that generalise across a wider
population, but rather aim to contribute further understanding
and context around AI from the perspective of three specialties,
GPs, and junior doctors. Although some of the clinicians were
not trained in the UK, this study presents a UK-centric position
of English-speaking clinicians. We acknowledge that future
work should focus on the incorporation of further specialties,
such as emergency medical services (EMS; paramedics), PPIE
stakeholders, and inclusion of a broader variety of demographics.
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visualisations shown to participants are also included. For context,

this paper presents a specific focus on clinicians’ perception and

attitudes of automated ECG interpretation and Al, however, we

collected further information, such as how clinicians use and
interpret ECGs, how often they do so, their methods used to
interpret ECGs, and which pathologies are particularly difficult

to spot.

References

1.

10.

The British Heart Foundation. UK Factsheet January 2024.
Accessed 22 February 2024.

Peter W. Macfarlane and Julie Kennedy. Automated ECG
Interpretation—A Brief History from High Expectations to
Deepest Networks. Hearts, 2(4):433-448, 2021. Number: 4
Publisher: Multidisciplinary Digital Publishing Institute.
Harold Smulyan. The Computerized ECG: Friend and Foe.
The American Journal of Medicine, 132(2):153-160, 2019.
Jiirgen Schlapfer and Hein J. Wellens. Computer-Interpreted
Electrocardiograms.  Journal of the American College of
Cardiology, 70(9):1183-1192, 2017. Publisher:
College of Cardiology Foundation.

Shyla Gupta, Anthony H. Kashou, Robert Herman, Stephen

American

Smith, Adam May, Ana G. Munera Echeverri, Mildren
Del Sueldo, Ana C. Berni, Juan Farina, Sebastian
Garcia-Zamora, and Adrian Baranchuk. Computer-

Interpreted Electrocardiograms: Impact on Cardiology

Practice. International Journal of Cardiovascular Sciences,
37:€20240079, 2024. Publisher: Sociedade Brasileira de
Cardiologia.

Simrat K Gill, Andreas Karwath, Hae-Won Uh, Victor Roth
Zhujie Gu, Andrey Barsky, Luke Slater,
Animesh Acharjee, Jinming Duan, Lorenzo Dall’Olio, Said
el Bouhaddani, Saisakul Chernbumroong, Mary Stanbury,
Sandra Haynes, Folkert W Asselbergs, Diederick E Grobbee,
Marinus J C Eijkemans, Georgios V Gkoutos, and Dipak

Cardoso,

Kotecha. Artificial intelligence to enhance clinical value across
the spectrum of cardiovascular healthcare.
Journal, 44(9):713-725, 2023.

Aurore Lyon, Ana Mincholé, Juan Pablo Martinez, Pablo

FEuropean Heart

Laguna, and Blanca Rodriguez. Computational techniques for
ECG analysis and interpretation in light of their contribution
to medical advances. Journal of The Royal Society Interface,
15(138):20170821, 2018. Publisher: Royal Society.

Xiaoxi Yao, Rozalina G. McCoy, Paul A. Friedman, Nilay D.
Shah, Barbara A. Barry, Emma M. Behnken, Jonathan W.
Inselman, Zachi I. Attia, and Peter A. Noseworthy. ECG
AI-Guided Screening for Low Ejection Fraction (EAGLE):
Rationale and design of a pragmatic cluster randomized trial.
American Heart Journal, 219:31-36, 2020.

Peter A Noseworthy, Zachi I Attia, Emma M Behnken,
Rachel E Giblon, Katherine A Bews, Sijia Liu, Tara A
Gosse, Zachery D Linn, Yihong Deng, Jun Yin, Bernard J
Gersh, Jonathan Graff-Radford, Alejandro A Rabinstein,
Paul A Friedman,
intelligence-guided screening for atrial

Konstantinos C Siontis, and Xiaoxi
Yao. Artificial
fibrillation using electrocardiogram during sinus rhythm: a
prospective non-randomised interventional trial. The Lancet,
400(10359):1206-1212, 2022.

Manuel and Manuel

of Artificial

Martinez-Sellés
Use

Marina-Breysse.

Current and Future Intelligence in

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Electrocardiography. Journal of Cardiovascular Development
and Disease, 10(4):175, 2023.

Shaan Khurshid. Clinical perspectives on the adoption of the
artificial intelligence-enabled electrocardiogram. Journal of
Electrocardiology, 81:142—145, 2023.

Peter A. Noseworthy, Zachi I.

Attia, and Paul A. Friedman. Artificial intelligence-enhanced

Konstantinos C. Siontis,

electrocardiography in cardiovascular disease management.
Nature Reviews Cardiology, 18(7):465-478, 2021. Publisher:
Nature Publishing Group.

Yonatan Elul, Aviv A. Rosenberg, Assaf Schuster, Alex M.
Bronstein, and Yael Yaniv. Meeting the unmet needs of
clinicians from Al systems showcased for cardiology with deep-
learning—based ECG analysis. Proceedings of the National
Academy of Sciences, 118(24):¢2020620118, 2021. Publisher:
Proceedings of the National Academy of Sciences.

Cheuk To Chung,

Antonis A. Armoundas, George Bazoukis, and Gary Tse.

Sharen Lee, Emma King, Tong Liu,

Clinical significance, challenges and limitations in using
artificial intelligence for electrocardiography-based diagnosis.
International Journal of Arrhythmia, 23(1):24, 2022.

Pranav Rajpurkar, Emma Chen, Oishi Banerjee, and Eric J.
Topol. Al in health and medicine. Nature Medicine, 28(1):31—
38, January 2022. Publisher: Nature Publishing Group.
Gerald Lip, Alex Novak, Mathias Katherine
Boylan, and Amrita Kumar. Adoption, orchestration,

Goyen,

and deployment of artificial intelligence within the National
Health Service—facilitators and barriers: an expert roundtable
discussion. BJR|Artificial Intelligence, 1(1):ubae009, 2024.
Simone Castagno and Mohamed Khalifa.  Perceptions of
Artificial Intelligence Among Healthcare Staff: A Qualitative
Survey Study. Frontiers in Artificial Intelligence, 3:578983,
2020.

Trishan Panch, Heather Mattie, and Leo Anthony Celi. The
“inconvenient truth” about AI in healthcare. npj Digital
Medicine, 2(1):1-3, 2019. Publisher: Nature Publishing Group.
Eleanor R. Burgess, Ivana Jankovic, Melissa Austin, Nancy
Cai, Adela Kapuscinska, Suzanne Currie, J. Marc Overhage,
Erika S Poole, and Jofish Kaye. Healthcare AI Treatment
Decision Support: Design Principles to Enhance Clinician
In Proceedings of the 2023 CHI
Conference on Human Factors in Computing Systems, pages
1-19, Hamburg Germany, 2023. ACM.

Onur Asan,
Choudhury.
Healthcare: Focus on Clinicians. Journal of Medical Internet
Research, 22(6):e15154, 2020. Company: Journal of Medical
Internet Research Distributor:

Adoption and Trust.

and Avishek
Artificial Intelligence and Human Trust in

Alparslan Emrah Bayrak,

Journal of Medical Internet
Research Institution: Journal of Medical Internet Research
Label: Journal of Medical Internet Research Publisher: JMIR
Publications Inc., Toronto, Canada.

Alexander Schepart, Arianna Burton, Larry Durkin, Allison
Fuller, Ellyn Charap, Rahul Bhambri, and Faraz S. Ahmad.
Artificial intelligence—enabled tools in cardiovascular medicine:
A survey of current use, perceptions, and challenges.
Cardiovascular Digital Health Journal, 4(3):101-110, 2023.
Publisher: Elsevier.

Jonathon Stewart, Samuel  Freeman, Ege Eroglu,
Nicole Dumitrascu, Juan Lu, Adrian Goudie, Peter
Sprivulis, Hamed Akhlaghi, Viet Tran, Frank Sanfilippo,
Antonio  Celenza, Martin  Than, Daniel Fatovich,



Al and ECG

23.

24.

25.

26.

27.

28.

29.

Katie Walker, and Girish Dwivedi. Attitudes towards
artificial intelligence in emergency medicine.
Medicine Australasia, 36(2):252-265, 2024.
https://onlinelibrary.wiley.com/doi/pdf/10.1111/1742-
6723.14345.

Alaa Alahmadi,
Goodwin, Katharine Cresswell, Zahra Arain, Markel Vigo, and

Emergency
_eprint:

Alan Davies, Jennifer Royle, Leanna
Caroline Jay. An explainable algorithm for detecting drug-
induced QT-prolongation at risk of torsades de pointes (TdP)
regardless of heart rate and T-wave morphology. Computers
in Biology and Medicine, 131:104281, 2021.

Oskar Wiysocki, Markel Vigo,

Anne Caroline Armstrong, Dénal Landers, Rebecca Lee, and

Jessica Katharine Davies,

André Freitas. Assessing the communication gap between Al
models and healthcare professionals: Explainability, utility

and trust in Al-driven clinical decision-making. Artificial
Intelligence, 316:103839, 2023.
Stina  Matthiesen, Sgren Zoga Diederichsen, Mikkel

Mats
Christian Hgjbjerg Lassen, Peter Karl Jacobsen, Niels Risum,
Bo Gregers Winkel, Berit T. Philbert,
Svendsen, and Tariq Osman

Klitzing Hartmann Hansen, Christina Villumsen,
Jesper Hastrup
Andersen. Clinician
Preimplementation Perspectives of a Decision-Support
Tool for the Prediction of Cardiac Arrhythmia Based on
Machine Learning: Near-Live Feasibility and Qualitative
Study. JMIR Human Factors, 8(4):€26964, 2021. Company:
JMIR Human Factors Distributor: JMIR Human Factors
Institution: JMIR Human Factors Label: JMIR Human
Factors Publisher: JMIR Publications Inc., Toronto, Canada.
Nadine Bienefeld, Jens Michael Boss, Rahel Liithy, Dominique
Brodbeck, Jan Azzati, Jan Willms,
Emanuela Keller. Solving the explainable AI conundrum by

Mirco Blaser, and
bridging clinicians’ needs and developers’ goals. npj Digital
Medicine, 6(1):1-7, 2023. Publisher: Nature Publishing Group.
Katharine E. Henry, Rachel Kornfield, Anirudh Sridharan,
Robert C. Linton, Catherine Groh, Tony Wang, Albert Wu,
Bilge Mutlu, and Suchi Saria.
key to Al adoption: clinicians’ experiences with a deployed

Human—machine teaming is

machine learning system. npj Digital Medicine, 5(1):1-6, 2022.
Number: 1 Publisher: Nature Publishing Group.

Adam E.M. Eltorai, Alexander K. Bratt, and Haiwei H.
Guo. Thoracic Radiologists’ Versus Computer Scientists’
Perspectives on the Future of Artificial Intelligence in
Radiology. Journal of Thoracic Imaging, 35(4):255-259, 2020.
Carey Beth Goldberg, David Blumenthal,
Patricia Flatley Brennan, Noah Brown, Atul J. Butte, Morgan

Laura Adams,

Cheatham, Dave deBronkart, Jennifer Dixon, Jeffrey Drazen,
Barbara J. Evans, Sara M. Hoffman, Chris Holmes, Peter Lee,
Arjun Kumar Manrai, Gilbert S. Omenn, Jonathan B. Perlin,
Rachel Ramoni, Guillermo Sapiro, Rupa Sarkar, Harpreet
Sood, Effy Vayena, and Isaac S. Kohane. To do no harm —
and the most good — with Al in health care. Nature Medicine,

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.
41.

42.

43.

44.

pages 1-4, 2024. Publisher: Nature Publishing Group.

Teresa M. Shaft and Iris Vessey. The Role of Cognitive
Fit in the Relationship between Software Comprehension
and Modification. MIS Quarterly, 30(1):29-55, 2006.
Publisher: Management Information Systems Research Center,
University of Minnesota.

Bridget C. O’Brien, Ilene B. Harris, Thomas J. Beckman,
Darcy A. Reed, and David A. Cook. Standards for Reporting
Qualitative Research: A Synthesis of Recommendations.
Academic Medicine, 89(9):1245-1251, 2014.

Medical Research Council (MRC) Regulatory Support Centre
and the Health Research Authority (HRA). Do I need NHS
Ethics approval? Accessed 12 January 2024.

Microsoft. Microsoft Teams (Version 2023.43.01.22 onwards)
[Computer Software], n.d.

Jennifer Mason. Qualitative Researching. SAGE, London, 3rd
edition, 2018.

Kjell Erik Rudestam and Rae R. Newton. Surviving Your
Dissertation. SAGE, Thousand Oaks (CA), 4th edition, 2015.
Thomas R. Lindlof and Bryan C. Taylor. Qualitative
Communication Research Methods. SAGE, London, 4th
edition, 2017.

Herbert J. Rubin and Irene S. Rubin. Qualitative Interviewing:
The Art of Hearing Data. SAGE, London, 2nd edition, 2005.
Steinar Kvale. Doing Interviews. SAGE, London, 2007.
Virginia Braun and Victoria Clarke. Using thematic
analysis in psychology. Qualitative Research in Psychology,

3(2):77-101,  2006. Publisher:  Routledge _eprint:

https://www.tandfonline.com/doi/pdf/10.1191/1478088706qp0630a.

Lumivero. NVivo (Version 14), 2023.
British Medical Association.
Accessed 18 July 2024.

Rutger R van de Leur, Meike T G M van Sleuwen, Peter-
Paul M Zwetsloot, Pim van der Harst, Pieter A Doevendans,

Doctors’ Titles Explained.

Rutger J Hassink, and René van Es. Automatic triage of
twelve-lead electrocardiograms using deep convolutional neural
networks: a first implementation study.
Journal - Digital Health, 5(1):89-96, 2024.
Robert Herman, Anthony Demolder, Boris Vavrik, Michal
Martonak, Vladimir Boza, Viera Kresnakova, Andrej Iring,
Timotej Palus, Jakub Bahyl, Olivier Nelis, Monika Beles,
Davide Fabbricatore, Leor Perl,
Robert Hatala. Validation of an automated artificial
intelligence system for 12-lead ECG interpretation.
of Electrocardiology, 82:147-154, 2024.

Henry King, Bethany Williams, Darren Treanor, and Rebecca

FEuropean Heart

Jozef Bartunek, and

Journal

Randell. How, for whom, and in what contexts will artificial
intelligence be adopted in pathology? A realist interview study.
Journal of the American Medical Informatics Association,
30(3):529-538, 2023.



	INTRODUCTION
	METHODS
	RESULTS
	Lack of trust in current systems
	Future application of AI
	Accuracy and explainability
	Patients and AI
	Education, deskilling, and clinical competencies
	DISCUSSION
	CONCLUSION
	Limitations
	Competing interests
	Author contributions statement
	Acknowledgments
	Data availability statement

