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Abstract

Objective: Artificial intelligence (AI) is a developing field in the context of healthcare. As this technology continues to be
implemented in patient care, there is a growing need to understand the thoughts and experiences of stakeholders in
this area to ensure that future AI development and implementation is successful. The aim of this study was to conduct a
literature search of qualitative studies exploring the opinions of stakeholders such as clinicians, patients, and technology
experts in order to establish the most common themes and ideas that have been presented in this research.

Methods: A literature search was conducted of existing qualitative research on stakeholder beliefs about the use of AI use in
healthcare. Twenty-one papers were selected and analysed resulting in the development of four key themes relating to
patient care, patient–doctor relationships, lack of education and resources, and the need for regulations.

Results: Overall, patients and healthcare workers are open to the use of AI in care and appear positive about potential ben-
efits. However, concerns were raised relating to the lack of empathy in interactions of AI tools, and potential risks that may
arise from the data collection needed for AI use and development. Stakeholders in the healthcare, technology, and business
sectors all stressed that there was a lack of appropriate education, funding, and guidelines surrounding AI, and these con-
cerns needed to be addressed to ensure future implementation is safe and suitable for patient care.

Conclusion: Ultimately, the results found in this study highlighted that there was a need for communication between stake-
holder in order for these concerns to be addressed, mitigate potential risks, and maximise benefits for patients and clinicians
alike. The results also identified a need for further qualitative research in this area to further understand stakeholder experi-
ences as AI use continues to develop.
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Introduction
The use of Artificial intelligence (AI) in healthcare is a
growing field across multiple specialities in medicine.
Healthcare has become increasingly complex, and organisa-
tions across the globe are facing growing workloads, with
many struggling to meet patient demand for services.1 AI
is expected to alleviate many of the challenges faced by
healthcare professionals1,2 and has already been applied

1Ultromics Ltd, Oxford, UK
2Breen Clinical Research, London, UK
3RDM Division of Cardiovascular Medicine, University of Oxford, John
Radcliffe Hospital, Oxford, UK
4King’s Centre for Military Health Research, King’s College London, London,
UK

Corresponding author:
Victoria Williamson, King’s Centre for Military Health Research, King’s
College London, London UK Email: victoria.williamson@kcl.ac.uk

Creative Commons NonCommercial-NoDerivs CC BY-NC-ND: This article is distributed under the terms of the Creative Commons Attribution-
NoDerivs 4.0 License (https://creativecommons.org/licenses/by-nc-nd/4.0/) which permits any use, reproduction and distribution of the work as

published without adaptation or alteration, provided the original work is attributed as specified on the SAGE and Open Access page (https://us.sagepub.com/
en-us/nam/open-access-at-sage).

Review Article

DIGITAL HEALTH
Volume 10: 1–11
© The Author(s) 2024
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/20552076241230075
journals.sagepub.com/home/dhj

https://orcid.org/0000-0002-0354-8915
mailto:Victoria Williamson, King&apos;s Centre for Military Health Research, King&apos;s College London, London UK Email:�victoria.williamson@kcl.ac.uk
mailto:Victoria Williamson, King&apos;s Centre for Military Health Research, King&apos;s College London, London UK Email:�victoria.williamson@kcl.ac.uk
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/dhj


in a multitude of contexts in healthcare, such as diagnostic
aids3 and healthcare management,4 with studies reporting
improved efficiency and the potential for improved
patient outcomes.4

Due to this increase in research and implementation of
AI in healthcare, it has become ever more important to
understand the perceptions of those who will be impacted
by the technology. Key stakeholders such as clinicians,
technology experts, and patients are, and will be, affected
by AI use in a variety of ways, and there has already been
some exploration into the experiences of these individuals.
Quantitative studies conducted using surveys have found
that healthcare staff and patients are open to the use of
AI tools, with many believing they will improve diagnosis
and patient care.5,6 For example, a survey study of 329
patient experiences of an AI symptom checker found
that 84.1% of participants found it to be a useful diagnostic
tool, with 91.4% reporting that they would use the tool
again. Furthermore, nearly half of the participants dis-
cussed the AI diagnosis with their clinician, and most
felt that their clinician was more open to discussing the
AI results than not (60.2% vs 20.4%).6 However, patients
and professionals also share many concerns, such as data
protection, when considering the implementation of AI
tools in the care pathway.7,8 Clinicians have also raised
specific issues such as reliance on the new technology9

which may reduce clinician experience or skill, or the
potential of reducing the workforce in specialties such a
radiology.10 Only by thoroughly understanding the
thoughts and needs of those who will be involved in the
use of AI in healthcare can future acceptability and imple-
mentation be improved.

However, it is important to note that the perspectives
and experiences of the individuals are likely to be highly
subjective, as stakeholders will rarely have the exact
same thoughts and opinions on the subject. Therefore,
while useful, the findings of quantitative studies in this
area are relatively restrictive as closed survey questions
do not often allow for participants to provide additional
detail surrounding their responses. On the other hand,
qualitative methods allow for the exploration of subjective
views and experiences, providing in-depth insight into
participants thoughts and opinions that may otherwise be
missed by quantitative methods,11 as participants are
able to express their views in their own words. Whilst
several qualitative studies exploring stakeholders perspec-
tives of using AI in patient care exist, to date, a synthesis
and evaluation of the available data remains outstanding.
The aim of this study is to review current UK and inter-
national qualitative studies that have explored the views
of key stakeholders regarding the use of AI in healthcare.
A synthesis of the themes and ideas reflected in the
selected studies will be conducted in order give broad
understanding of the current opinions of those impacted
by AI adoption.

Methods

Search strategy

A systematic search was conducted to find eligible studies
investigating stakeholders’ opinions on the use of AI in
healthcare settings that used qualitative methods. The
search was conducted between February and March 2022,
and included papers published in the last 10 years. The
initial searches were conducted on PubMed, PsychInfo,
ResearchGate, and Google Scholar using key terms relating
to AI, healthcare, various stakeholder groups, and qualita-
tive methods that are presented in Supplementary
Material 1. Reference lists of reviewed articles, book chap-
ters, and issues of journals were manually searched to iden-
tify any other potentially eligible articles.

Eligibility criteria

A paper was eligible for inclusion if it used qualitative
methods, had research questions relating to AI in a health-
care setting, and included a key stakeholder group relating
to AI in healthcare (e.g. clinicians, technology experts, or
patients). Mixed-method studies were also included if
they reported qualitative methods and analysis. Papers
were excluded if they did not offer new data (e.g. reviews
and editorials), if they were case studies, if the data collec-
tion/analysis was purely quantitative in nature, if the full
text was unobtainable, or if they were not published in
English.

The initial search produced 413 papers, which was
reduced to 401 after duplicates were removed. After
reviewing the titles and abstracts of the papers, 229 were
excluded based on the exclusion criteria. The full text of
75 papers were screened to ensure their suitability for inclu-
sion, with papers not meeting the listed eligibility criteria
being excluded at this stage. A total of 54 papers were
excluded, with 21 papers meeting inclusion criteria. A pre-
ferred diagram for reporting items for systematic reviews
and meta-analyses (PRISMA) demonstrating this process
is presented in Figure 1. Additional detail is provided in a
PRISMA checklist, presented in Supplementary Material
2. Author CAF conducted the initial search, exclusions,
and full paper reviews. All reasons for exclusion were
recorded at each stage. The final 21 papers were then add-
itionally reviewed by author VW, with no discrepancies
occurring between the two authors.

The suitability of the papers was assessed according to
the Critical Appraisal Skills Programme (CASP), which
measures the quality of the paper based on a number of fea-
tures such as sample size, methodology, and presentation of
findings. Studies could receive a score between 0 and 10,
with 10 indicating a paper of optimal quality. Papers that
were considered to lack multiple items listed in the CASP
received lower scores.
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Data extraction

The characteristics of the 22 included papers can be found in
Table 1. The following data were extracted from the full text
of each paper: publication year, study design, study location,
type of participants included (e.g. healthcare worker, IT
expert, patient), data collection method (e.g. interview, focus
group), sample size, gender distribution, participant age, all
AI in healthcare relevant findings, data analysis method, and
sources of bias or ethical issues. In order to extract this data,
author CAF systematically reviewed each section of the
papers for relevant details. Extracted data were checked by
VW. The results were recorded as detailed as possible across
all papers to ensure adequate data to include in the synthesis.

Data analysis

After extracting the results of each study, the relevancy of
the findings to our review aims were examined. The find-
ings that were relevant were synthesised using thematic
analysis.11 The results were first open coded by the first

author (CAF), a process where concepts are allocated into
categories based on their properties.11 These categories
were identified by words or short phrases (for example,
benefit: reduced workload), that described the concepts
within the category. This was achieved by reading the find-
ings several times, examining relationships between the dif-
ferent results and key ideas and overarching concepts were
ascertained.

After analysing the data of all included studies, authors
(CAF, VW) discussed the initial results and further
refined the identified codes/themes.11 Following the open
coding of the extracted data of the included studies, the
identified concepts were clustered in relationship to one
another.11 This process was carried out in two ways: (a)
on the frequency with which the concept was found in the
studies, signifying how effective the concept is11 and (b)
by the subject or topic that the themes related to, which
we termed the domains.11 Each concept that arose from
the process of open coding the articles was organised into
domains, with each domain pertaining to a central theme.

Figure 1. PRISMA diagram.
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Concepts and domains were then defined in detail and
expanded.11 Microsoft Excel was used to organise the
data and facilitate analysis. Peer debriefing was carried
out with input from co-authors (PL, MB, BT) sought who
have expertise in AI tools, healthcare, and qualitative
methodologies.

All AI in healthcare findings included in this review
were reported by stakeholders in this field, including
doctors, patients, counsellors, healthcare and computer
science students, and technology and business experts.
Participant demographic information (e.g. sample size,
age, gender) and type of role were considered when asses-
sing and constructing the themes related to perceptions of
AI in healthcare.

Results

Paper characteristics

Twenty-two papers were included in the final analysis for
this study. All the papers were published between 2019
and 2022, potentially demonstrating that the use of AI in
healthcare has become increasingly important in recent
years. Half of the selected studies conducted semi-
structured interviews, five organised focus groups, and
five utilised web-based surveys that included both closed
and open-ended questions. One study combined the use
of interviews and focus groups, and one other utilised all
three methods in their research. Many of those who con-
ducted interviews or focus groups conducted a proportion
online or over the phone. The most common analytic
method in the papers was thematic analysis, with nine
studies applying this method. Content analysis was utilised
by four studies, grounded theory by three, and the remain-
ing studies utilising a number of other analysis methods.
The specific method used by each study can be found in
Table 1.

In relation to quality, all studies received a CASP score
of 8 or more, indicating papers of very high quality. Studies
that included multiple stakeholder groups included similar
numbers from each group to ensure adequate representa-
tion. The stakeholders included in the studies were varied,
ranging from clinicians and patients, to AI experts and gov-
ernment officials. Many studies chose to include a combin-
ation of stakeholders (such as healthcare practitioners as
well as AI experts); however, the most common stakeholder
group featured in the studies was clinical staff, with 17
studies including these stakeholders as participants, A full
list of stakeholder groups and their respective studies can
be found in Table 1. The four largest studies only included
physicians and represented 82% of the total participants, of
this group nearly half (45%) were radiographers.

Many of those that included healthcare providers,
especially those that included GPs, ensured that the par-
ticipants included had a minimum amount of professional

experience (for example, 1 year) to ensure adequate
understanding of the profession. With regard to the ques-
tions featured in interview guides, focus groups and ques-
tionnaires, studies focused on topics relating to the
impact of AI on patient experience, clinical practice,
and potential concerns. Most studies also examined the
potential benefits and challenges that may arise due to
the implementation of this technology, with some
asking participants to suggest solutions to the issues dis-
cussed. Three studies presented specific examples of AI
tools that could be implemented in patient care and
asked participants to provide their thoughts based on
the example given. Several studies also chose to directly
ask the participants’ understanding of AI prior to com-
pleting the study, with many reporting how this may
have influenced their findings. Across the included
studies, AI was generally understood as a piece of soft-
ware that processed data in order to provide assistance
in some way to the user, for example with decision
making or disease management.

Results of qualitative analysis

Although the studies varied in their methodology, partici-
pants, and topics, there were several themes relating to AI
in healthcare that were repeatedly reported across the
selected papers. These themes and the related concepts
that were featured in the extracted findings are expanded
upon below:

Relieving workload and improving care

Nearly all the featured papers (n= 20) reported themes or
ideas relating to relieving the workload of healthcare
workers and improving patient care, with a variety of
suggestions gathered from participants across different
stakeholder groups (including healthcare workers,
patients, and technology experts). AI was predominantly
identified as a tool that could take on routine and admin-
istrative tasks which would allow clinicians to focus on
more complex aspects of patient care. Specific ideas
included reducing the time taken to transcribe notes,
making predictions of treatment paths and potential
risks. For example, there were suggestions that AI
would be of particular use when managing illnesses
such as the flu that lack complexity and often follow
routine treatment paths.19 One paper29 that interviewed
nurses and social care assistants in care homes specific-
ally suggested that AI would be able to identify informa-
tion that was incorrect or outdated, ultimately saving time
when patients are admitted or transferred from one care
centre to another. There were also suggestions that such
technology could monitor routine care of chronic condi-
tions. This was addressed specifically by Hui et al.20 who
asked patients’ and clinicians’ views on the use of AI
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support for the management of asthma. Patients were par-
ticularly receptive to the idea, with the consensus being
that being able to log their symptoms into an
AI-assisted system could aid self-management and facili-
tate emergency care as important information would be
readily available.

Additionally, it was frequently suggested that AI
would act as a diagnostic aid to support clinical decision
making, particularly in cases where a diagnosis is diffi-
cult to establish.12–16,18,20–22,24,27,28 By providing this
assistance, clinicians are expected to provide accurate
diagnoses more efficiently,19,30 thus reducing wait
times for patients. AI tools were also expected to
reduce the potential for human error, standardise the
diagnostic process, and ultimately improve the patient
care experience. Furthermore, studies anticipated this
would improve access to diagnosis and care to those
who may have been missed by the healthcare system.14

This was of particular importance to the research sur-
rounding mental health, where the lack of access was
identified as a key issue.31

Patient relationship and empathy

The patient and doctor relationship was a key theme
reported within the included papers. Across many of the
studies that mentioned the benefits of automation and redu-
cing workload, this was heavily linked to the idea that
patient well-being should not be sacrificed in order to
increase efficiency.13,15,19,20,23,24 Clinicians highlighted
that AI tools may interfere with the development of the
vital relationship between themselves and their patients,
which had the potential to negatively affect patient care.
Clinical professionals also highlighted that it is likely that
AI would be unable to identify non-verbal communication,
leading to possible issues being missed and thus potentially
placing patients at risk if they were restricted to solely inter-
acting with AI-tools.

Patients and professionals also repeatedly reported
that lack of empathy would be a key issue in the use of
AI. Many papers reported that a doctor would need a
level of involvement in the care of patients in order to
provide the appropriate emotional support for patients.
One study13 discussed the topic of empathy in depth
with counsellors and clients in the context of utilising
AI chat bots in addiction recovery. In this context, coun-
sellors were concerned clients would be less open with
AI and would feel restricted in their responses due to
the lack of human interaction. The patients echoed this
concern, highlighting that they did not believe chatbots
would be able to emulate empathy, and that they would
be able to identify when they were speaking to a bot
and not to a human, and therefore would struggle to
trust the AI with their thoughts.13

Lack of education and resource issues

Several studies included themes surrounding the lack of
information that was available about AI and the need for
transparency in the context of healthcare.14,16,17,25,26,30,32

One particular study involving patients highlighted that
they did not trust AI, and that some of this mistrust had
been developed through misinformation in the media,
resulting in hesitation when presented with AI technology
in their care.13 Professionals and students often suggested
that there was a need for increased education on the devel-
opment and use of AI in patient care.12,14,25,28 This was
supported further when studies found that while most parti-
cipants were familiar with the idea of AI, many became
unsure when it came to specific terminology, or its potential
affordances and limitations. Technology and business
experts shared this concern, emphasising that misinforma-
tion and general lack of knowledge of AI can cause signifi-
cant barriers in development and implementation.
Similarly, it was mentioned that developers are not appro-
priately educated in medical care, meaning developed
tools are not always suitable for their intended use. When
discussing how these barriers can be overcome, developer
participants were open to the possibility of more education,
either implemented as part of mandatory training, or offered
as a supplementary course. Despite this receptiveness to
education, lack of sufficient resources was identified as a
major obstacle to overcome. At this time, it remains
unclear how the training could be sourced, and how it
could be executed appropriately.

Funding was also highlighted as a resource that is cur-
rently lacking, both to provide education and implement
AI tools into healthcare. It was noted that because of
limited funds, many countries are unable to adopt AI in
order to allow professionals to become more familiar with
the technology, as well as providing data for supporting
research. As a consequence, studies such as Antwi et al.12

emphasised that countries without adequate funding will
be unable to participate in AI research, and therefore, the
technology will not be able to develop in these environ-
ments at the same rate as those that have access to high
levels of financial support.

Lack of regulations and data concerns

Regulations and responsibility were very commonly
reported ideas across the selected studies.16–18,23,25–27,30,32

Medical and technology experts highlighted that the regula-
tions surrounding AI use are constantly changing and are
severely lacking in some areas. As a result, there were
many anxieties raised by clinicians about legal responsibility
and how medical errors that involved AI would be
managed.19,21 One study30 specifically mentioned that
developers and technology experts should also be involved
in any legal proceedings that come as a consequence of AI
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use in patient care, and participants emphasised that clini-
cians should not be considered solely responsible in these
instances.

Related to the lack of regulations, the need for data pro-
tection and privacy was also stressed throughout the
studies. Patients and professionals alike wanted reassurance
that data collected and or used by AI tools would be regu-
lated to ensure patients were protected.15,16,19,20,23,25,31

Additionally, there were fears that the vast data collection
and storage needed for AI technology could place patients
at risk of exploitation or extortion,15,32 and these dangers
needed to be considered when developing regulations. It
was also stressed in multiple papers that any policies
needed to be consistent across healthcare services wherever
possible, to ensure patient data protection regardless of their
location.26,27,30

Discussion
This qualitative synthesis aimed to explore the current
research involving the topic of AI use in healthcare and
provide insight into the common themes and ideas that
have been developed in this area. This study developed
four key themes from the analysis of the 21 included
papers: relieving workload and improving care, patient rela-
tionship and empathy, lack of education and resource
issues, and lack of regulations and data concerns.

Overall, the included studies consistently demonstrated
that various stakeholders are aware of AI and the potential
benefits it may have for patient care. Healthcare profes-
sionals and students appeared especially receptive to tech-
nology that may be able to relieve their growing
workload. Clinicians’ views of AI particularly focused on
their relationship with their patients,13,23–25,30 demonstrat-
ing their patients’ experience and well-being are a signifi-
cant priority when considering the impact of AI
technology in healthcare. Additionally, patients often mir-
rored the opinions of healthcare workers, with there being
little to no instances where patients appeared to have oppos-
ing views on the use of AI in their care.13,20 Generally, on
the whole, AI was seen as an advancement that could
enhance treatment and ease the stress on healthcare profes-
sionals by supplementing the current roles performed by
clinicians and other workers, rather than replacing them
entirely. This concept of maintaining clinician involvement
relates heavily to the topic of job security which featured in
interview guides in several of the selected studies.12,15,17,28

Although this was not identified as a specific theme in the
present study, it is important to consider. While it appears
to be expected that increasing the use of AI will have an
impact on most, if not all healthcare roles, it is evident
that patient care will still heavily rely on human interaction,
in order to maintain aspects of care such as empathy.13,14,30

However, recent research has suggested that AI may be able
to produce empathetic responses33 and that the expectations

of empathy may differ between patients and their clin-
ician.34 Therefore, it is apparent that this is a significant
issue to explore with participants in future research
studies, but at this time, it is unlikely that job loss will be
a consequence of AI implementation, although how time
is spent may change.

The results of this study, taken together, provide evi-
dence that collaboration is vital across stakeholders for
the successful and safe implementation of AI in healthcare.
For example, clinicians emphasised that healthcare workers
must work with the AI, rather than against it, in order for it
to be the most effective.23 Similarly, AI tools should
provide the opportunity for human intervention, such as
overriding the AI’s decision, when appropriate.16,19

Moreover, it is clear that the developers of AI technology
must work in close collaboration with the clinicians who
will be using their tools throughout the development
process, ensuring that they understand what is needed and
acceptable in a healthcare context; while clinicians are
also able to gain insight into how the AI tool works, conse-
quently improving the transparency in this area.

Collaboration is also needed for the development of reg-
ulations and guidelines in order to address many of the legal
and data concerns mentioned by the stakeholders in the
included studies. Universities and other educational institu-
tions that are responsible for training healthcare workers
will need to expand their curriculums in the coming years
to increase the availability of education on AI use and
development to make healthcare workers more confident
when working with AI tools in the future.12,14,25,28

Additionally, efforts should be made to address misinfor-
mation that has created scepticism of AI, such as that
reported by Barnett et al.13 This could help ensure patients
have an accurate understanding of AI it be involved in their
care. Finally, governments must begin to provide updated
guidance regarding the use of data in the context of AI in
healthcare and review it regularly in order to keep pace
with the rapid development of the technology. Failure to
do so will certainly increase apprehension surrounding AI
use and could potentially place patients and their data at
risk of harm or mismanagement.

Implications and limitations

When examining the results presented in this paper, it is
important to consider the impact of these findings. First,
our sample includes a variety of stakeholder groups, cul-
tures, and analytic approaches; however, we were able to
identify multiple thematic consistencies across the studies.
Very few of the included papers presented contrasting
ideas, thus it would be fair to conclude that the identified
themes may provide a fitting representation of the opinions
of stakeholder groups internationally, which could be useful
to consider when conducting future research in this area.
Second, our findings also present evidence supporting the
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need for ongoing use of qualitative methods in AI develop-
ment and research. From the developed themes in the
present study, it is clear that communication between stake-
holders is a crucial component that appears to be insuffi-
cient at this time. By including qualitative components in
primarily quantitative-based AI research (e.g. conducting
one-to-one interviews or focus groups), healthcare
workers and patients would be able to provide feedback
on their experiences of the AI tool, providing valuable add-
itional information to developers as they continue to refine
the technology. Finally, the results of this study also high-
light several topics for future research to pursue. For
example, future studies should continue to explore issues
relating to resources and regulations to understand if these
concerns persist, change over time, or whether new con-
cerns arise, as AI use expands.

A strength of this review was the use of qualitative
methods which allowed for the examination of key stake-
holder’s subjective views of AI tools in healthcare contexts
and this prevented vital concepts being lost or misrepre-
sented. It is also important to highlight that the themes
developed from this synthesis are consistent with existing
quantitative literature examining both patient5–8 and
medical professional9,10 perceptions of AI use. This sug-
gests that qualitative methods are suitable to utilise in this
context and can provide useful additional insight to the find-
ings of quantitative research.

Nonetheless, this study has some limitations which should
be considered when interpreting the results. We were unable
to include papers not written in English or unpublished litera-
ture due restricted resources. As a result, it is possible that
there may be data that has been inadvertently excluded,
which may have provided further insight into the use of AI
in healthcare. Moreover, another limitation was that in
several studies12,14–19,22,25–28,32 participants’ experiences of
AI in healthcare contexts were often ‘general’ – they were
not reporting their views and experiences of engaging with
a specific tool. More studies are needed which explore parti-
cipants experiences of engaging with a specific AI tool, poten-
tially including interviews prior to and following tool use to
explore changes in views over time.

Conclusion
Overall, this study provides in-depth insight into the per-
ceived utility of AI in healthcare. This study identified
that AI is generally welcomed with its potential to
improve patient care and reduce clinician workloads. A
number of concerns were also identified by this study in
the use of AI and it’s development – including data protec-
tion – our findings suggest that there are many potential
solutions to explore. Engaging in collaborative interdiscip-
linary discussions and including more qualitative compo-
nents to receive feedback during AI tool development is
recommended. Ultimately, it appears that AI is currently

seen as an advancement that is desirable in the healthcare
sector, and one that could provide many benefits should
the barriers and concerns be overcome.
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