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Policy Statement

Introduction

Artificial Intelligence (Al) has become one of the most significant technological advancements, providing
numerous benefits to society. As the next generation of physicians, medical students should be educated and
equipped with the skills to navigate a new era of healthcare where Artificial Intelligence, physicians and patients
in synergy provide a holistic approach to medical practice. The successful implementation of Al in medical
practice demands individuals who possess a thorough understanding of Al systems and holistic guidelines that
protect patients’ safety, efficiency, and accessibility while addressing ethical issues such as bias, privacy, and
accountability, as well as technical challenges like infrastructure, education, and transparency.

IFMSA position

The International Federation of Medical Students' Associations (IFMSA) recognises Artificial Intelligence's (Al)
transformative potential in healthcare and supports its integration into medical practice, curriculum, and
research. Incorporating Al into medical sciences enhances healthcare delivery, diagnosis, and treatment,
advances medical education, and addresses health disparities, ultimately contributing to achieving the
Sustainable Development Goals (SDGs) and improved global health outcomes. IFMSA also acknowledges Al’'s
ethical and technical challenges and encourages relevant stakeholders and policy-makers to deploy more
regulatory, advocacy, and educational efforts to achieve a moral, responsible, safe, and accountable
implementation of this emerging technology.

Call to Action
Therefore, the IFMSA calls on:

The World Health Organization (WHO) and Global Health Institutions to:

e Provide initiatives and discussion platforms to harmonise health Al access and governance across the
globe;

e Establish a platform to track the progress made by Al systems with a focus on the potential dangers to
provide Member States and legislators with accurate and timely information to regulate healthcare Al in
their countries;

e Develop clear guidelines, regulatory framework and standards, and evaluation systems for the use of Al
in healthcare, including ethical considerations, bias, data privacy, and security and to ensure safety,
efficacy, and equity

e Promote a verified platform aimed at centralizing the feedback, characteristics, limitations and main
recommendations regarding the application of each Al-model in health

Governments and Policy Makers to:

e Establish clear governing regulations and healthcare Al-centered strategies to guide its integration into
medical practice of research and define the liability distribution in case of Al-generated medical errors,
conjointly with other relevant stakeholders;

e Allocate funds and invest in initiatives exploring Al's opportunities, social implications, and ethical
challenges.

e Foster collaborations between ministries and sectors, government agencies, healthcare providers and
institutions, research organisations, tech companies, and other relevant stakeholders on the
implementations of Al while assessing its obstacles to developing the innovation of incorporating Al in
healthcare and medical research.

e Raise public awareness campaigns about the benefits of artificial intelligence in the practice and
research in medicine to achieve and ensure informed public opinion and patient acceptance

e Derive and implement social responsibility initiatives and community-driven projects to educate patients
and the public on the uses of healthcare Al.

Healthcare Artificial Intelligence (HCAI) Developers, Researchers, and Companies to:

e Deploy more efforts to enhance the efficiency and effectiveness of continual lifelong learning in artificial

learning systems, shift to transparent and interpretable Al models,
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e Lead rigorous testing and validation of Al systems in diverse and real-world clinical environments to

ensure patients’ safety;

Ensure open access to the literature exploring the utilisation of healthcare artificial intelligence;

Prioritize research projects that explore the use of artificial intelligence as any of the following: a
diagnostic tool, assisted treatment and patient to improve their quality and efficacy;

e Establish data-sharing protocols that ensure patient privacy and security when using and sharing
anonymised patient data to train machine learning-based Al models.

Hospitals and Healthcare institutions to:

e Establish an institutional multidisciplinary governing body to oversee the integration of Al in medical

practice and research, taking into account the priorities and needs of the institution;

Capacitate Healthcare Professionals with the knowledge and skills to work effectively with Al;

Assist Researchers and Developers in the collection of enough quality Data necessary for the
development of Healthcare Al Models;

e Provide patients with evidence-based data regarding the use of Al in diagnosis, treatment design and
other Healthcare applications;

e To develop reports on the use of Al in healthcare, to request improvements;

Civil Society Organizations, Human Rights Organizations, and Patient Organizations to:

e Enact legislation that supports the use of Al in healthcare while protecting patient rights;

e Carry out surveys to the public, patients, and students on the use of Al in healthcare within their
countries;

e Contribute to developing regulations that govern the use of Al in healthcare.

Educators, Universities, and Medical Education Organizations to:

e Integrate Al in the Medical curriculum and elaborate Al specialisation programs for postgraduates.
Promote a collaborative environment for medicine, computer sciences, and ethics departments to
address Al's present and future challenges;

e Provide opportunities for students to participate in Al-related research projects and Al-assisted
healthcare on clinical rotation with plentiful exposure to open-source HCAI.

Healthcare providers and students to:
e Participate in courses and training in Al and its applications in healthcare and committees and working
groups focused on its integration
Keep up to date and engage in the latest research and developments in Al in the medical field;
Integrate Al systems into electronic health records and clinical workflows.
Educate patients about the limitations and benefits of Al tools used in their care;
Seek internships at health technology companies or Al-focused research labs;
Acquire knowledge in machine learning and data analysis techniques;
Work with colleagues from other areas, such as computer science and engineering, to develop joint
projects.
NGOs, including IFMSA and its NMOs, and National and International Healthcare Students’
Organizations to:

e Advocate for responsible Al development and inclusion in the Medical curriculum;

e Organize workshops and activities to educate other students on Al advancements, opportunities, and
challenges;

e Encourage LCs to conduct activities, workshops, conferences, and campaigns on the use of artificial

intelligence in healthcare and the importance of HCAI in medical curriculum;

e Utilize IFMSA research and professional exchanges as an opportunity to expose your healthcare facility,
incoming/outgoing students, and members to the use of Al in medicine/research by incorporating it into
educational activities or proposing it as the theme for a specific exchange season;

e Organize capacity-building activities for your NMO members and utilise the topic to foster external
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Position Paper

Background information

Artificial Intelligence (Al) is an area of computer science that emphasises the similarity of human intelligence in
machines to work and react like human beings and follow their steps. (1,2) Al has evolved since Christopher
Strachey first defined it in 1951 and has vastly been used in various industries, including healthcare. (3,4) It has
assisted in healthcare practice by optimising the accuracy of clinical, radiological, and pathological diagnosis,
personalised treatment plans to the patient's history and genetics, preventive medicine, and remote patient care.
It has also advanced medical research (drug discovery and development, optimisation of literature review, data
mining of unstructured datasets, and data analysis of large and complex datasets). (3,5) It has also improved the
quality, speed, and accuracy of screening, diagnosis, and treatment of diseases with fewer medical errors. (6,7)
Other reported benefits of Al in patient care include the democratisation and accessibility of care to patients in
remote areas and low-income countries. Therefore, Al can contribute to SDG 3 for Good Health and Well-being,
SDG 10 for Reduced Inequalities, and improve global health outcomes. (7—10)

Integrating Al in healthcare poses significant ethical concerns regarding data privacy, security, and transparency.
(11) Transparent Al algorithms and guidelines are essential for secure data management. (12) Bias in Al is a
significant issue arising from non-representative datasets reflecting societal disparities. This can lead to
inequities in treatment based on gender, ethnicity, and socio-economic status. (13) Transparency in Al
development and diverse data sets is essential to reduce these biases. (14) Accountability for Al-related
medical errors is unclear, involving technology creators, healthcare providers, and regulatory bodies. Al models
in healthcare currently face challenges related to bias, accuracy, and transparency. (14,15) The need for medical
education training in Al and the black-box models makes the patients and healthcare workforce sceptical about
its use. (16) Aligning Al development with societal values and ensuring public engagement, there are concerns
around the accuracy of the output of these models, which makes the patients and healthcare workforce sceptical
about its use. (17,18) Open access to healthcare Al raises concerns about balancing privacy with equity and
safety. (19) In healthcare, some Al systems are like black boxes, making it hard to understand how they work.
(20) The need for more transparency can affect patients' and healthcare workers' confidence in using them.
International and multi-sectorial collaboration may reduce inequities, standardise rules, and provide trustworthy
information, benefiting everyone. (21)

The World Health Assembly (WHA) in 2005 urged eHealth member states through its resolution WHA58.28 to
consider drawing a long-term strategic plan regarding the development of infrastructure for information,
communication, and implementation of eHealth services to promote affordable, equitable, and universal access.
The Assembly later embraced a resolution WHA66.24 in 2013, which urged members to consider and develop
policies and legislation on eHealth strategy, eHealth standardisation, and interoperability. Working on these
resolutions and strengthening digital health implementation, the Health Assembly adopted the WHA71.7
resolution on digital health. The strategy was developed and launched in March 2019. In the decision to
WHA73(28)(2020), the seventy-third World Health Assembly endorsed the global strategy on digital health
2020-2025. (2,22-25)

Discussion
1. Previous definitions:
The terms used to describe artificial intelligence, machine learning, and innovative technologies in
healthcare and research are defined and will be utilised in the policy document:
e Artificial Intelligence. The World Health Organization (WHQ) defines Atrtificial Intelligence as
“an area of computer science that emphasises the simulation of human intelligence processes
by machines that work and react like human beings.” (2)
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e Machine Learning. According to the International Business Machines Corporation (IBM),
machine learning is “a branch of Al and computer science that focuses on using data and
algorithms to enable Al to imitate the way that humans learn, gradually improving its accuracy.”
(26)

e Digital health. According to WHO, digital health is “the field of knowledge and practice with the
development and use of digital technologies to improve health.” (2)

e Big Data. Yaseen Hk and Obaid HA defined big data as “massive data sets with large, more
varied, and complex structures with the difficulties of storing, analyzing, and visualizing for
further processes or results.” (27)

e Data science: According to IBM, data science “combines math and statistics, specialized
programming, advanced analytics, Al, and machine learning with specific subject matter
expertise to uncover actionable insights hidden in an organization’s data. These insights can be
used to guide decision-making and strategic planning.” (28)

e Deep learning “IBM states that deep learning is a subset of machine learning that uses
multi-layered neural networks, called deep neural networks, to simulate the complex
decision-making power of the human brain. Some form of deep learning powers most of the Al
today.” (29)

e Data Mining According to IBM, Data Mining, also known as knowledge discovery in data (KDD),
is “the process of uncovering patterns and other valuable information from large data sets.” (30)

e Medical Ethics: “Gillon R. states that medical ethics are the obligations of a moral nature that
govern the practice of Medicine.” (31) The three principles of Medical Ethics are:

o Autonomy: In Healthcare, people have the right to make their own decisions based on
deliberation (31)

o Beneficence and non-maleficence: Healthcare workers must produce net benefit over
harm. (31)

o Justice: Healthcare workers must act based on fair adjudication between competing
claims, thanks to an equitable distribution of scarce resources (distributive justice) and
respect for people's rights.” (31)

e Health Innovation: According to WHO, health innovation is “a new or improved solution with
the transformative ability to accelerate positive health impact.” WHO’s Innovation Scaling
Framework illustrates the multi-partner collaborative approach WHO is taking to scaling
innovation by linking three dimensions of innovation scaling: 1) the health demands and
priorities of countries, 2) the supply of ready-to-scale innovations, and 3) assessment throughout
from incubating (through partners) to implementing and sustaining innovations. (32)

e Global Health: Koplan et al. defined it as an area for study, Research, and practice that
prioritises improving health and achieving health equity for all people worldwide. (33)

e Sustainable Development Goals (SDGs): The United Nations Development Programme
(UNDP) asserts that the Sustainable Development Goals (SDGs), or Global Goals, were
endorsed by the United Nations in 2015 as a universal appeal to eradicate poverty, safeguard
the planet, and ensure that all people experience peace and prosperity by 2030. (34)

e Responsible innovation in health (RIH): “RIH consists of a collaborative endeavor wherein
stakeholders are committed to clarify and meet a set of ethical, economic, social and
environmental principles, values and requirements when they design, finance, produce,
distribute, use and discard socio-technical solutions to address the needs and challenges of
health systems in a sustainable way.” (35) “More specifically, RIH emphasizes the importance of
1) setting in place inclusive design processes to gather the needs of diverse stakeholders; 2)
designing a solution that is responsive to system-level challenges; and 3) considering the level
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and intensity of care required for the innovation to be used safely and effectively by intended
users.” (36)

e eHealth: WHO defines eHealth as “the cost-effective and secure use of information and
communications technologies in support of health and health-related fields, including health-care
services, health surveillance, health literature, and health education, knowledge and research.”
(37)

List of Abbreviations:

Al: Artificial Intelligence NGOs: Non-governmental Organizations

AMEE: International Association for Medical Education NLP: Natural Learning Processing

AMR: Antimicrobial Resistance OECD: Organisation for Economic Co-operation and
CDDSs: Clinical decision support systems. Development

EDI: Equity, diversity and inclusion PPI: Patient and Public Involvement

EU: European Union RIH: Responsible innovation in healthcare

FDA: American Food and Drug Administration SDGs: Sustainable Development Goals

GDPR: General Data Protection Regulation UN: United Nations

GFBR: Global forum on bioethics in research UNESCO: United Nations Educational Scientific and
HCAI: Healthcare Atrtificial Intelligence Cultural Organization

HIPAA: Health Insurance Portability and Accountability USA: United States of America

Act WHA: World Health Assembly

IFMSA: International Federation of Medical Students’ WHO: World Health Organization

Associations MCG - Medical College of Georgia

LMICs: Low and Middle-Income Countries EHR - Electronic Health Records

ML: Machine Learning PACS - Picture Archiving and Communication System

NDHM: India’s National Digital Health Program

2. Al Applications in Healthcare and Research: Current Advancements and Opportunities.
Advancements in Healthcare Practice
Al tools are expanding through numerous fields of Healthcare as they evolve, and we gain insight into
how to take advantage of them. The Food and Drug Administration (FDA) reports approving 692 medical
devices that include Al and Machine Learning (ML) in their coding. (38) Some of their applications are
listed below:

e Diagnostic image: in some cases, Al reports better results than radiologists in detecting and
characterising pathology and abnormalities through imaging tests. (39,40) For example, Al can
standardise qualitative data and remove interobserver variability while characterising and
evaluating the malignancy of a lung tumour with CT scan imaging. (40) Regarding ultrasound, Al
performs significantly better detecting and classifying thyroid nodules, breast lesions, and
pathology in other anatomical regions than sonographers. (41)

e Histopathology diagnosis: Deep learning algorithms can assist pathologists with analysing
and classifying histological samples, removing human error and interobserver variability. (42)
Whereas the accuracy of Al models in gastrointestinal, urological, and breast pathology is high
and evidence-based, more studies are needed in other areas and diseases. (43)

e Clinical laboratory testing: Al and ML are expanding in different laboratory areas, especially
Clinical Microbiology. (39) Al simultaneously analyses genomic, image, qualitative, and
quantitive data, aiming to provide diagnoses to microbiologists and doctors, showing promising
advancements in Malaria and AMR prediction for already described resistance genes.
(39,44-46)
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e Treatment planning and optimisation: Al algorithms can help healthcare professionals
optimise dosages. By analysing patient data (medical story and genes), Al can predict the best
dose for each individual, along with potential adverse drug reactions (ADRs), adverse drug
events (ADEs), and drug interactions. (39) However, this last area needs further investigation
since most algorithms are limited to predicting two drug interactions, which doesn’t assess our
Polypharmacy Healthcare reality. (47) Furthermore, Al and ML contribute to Pharmacovigilance
by identifying ADRs, ADEs, and high-toxicity risk populations and analysing safety data and
reports. (48) Altogether, Al leads to more effective therapies with fewer side effects.

e Patient care: various Al tools enhance the overall patient experience within healthcare systems.
Al-powered Virtual Health Assistants empower patients with instant information and support,
enabling them to be more proactive in their health decision-making process. (49)

Advancements in Medical R rch

e Drug discovery: Al-powered tools such as AlphaFold can accurately predict the
three-dimensional structure of proteins from their amino acid sequence. (50) With this data,
researchers can predict proteins’ functions before their synthesis, improving drug design
processes and the knowledge of protein misfolding diseases. (51)

e Cancer research: ML has diverse applications in this field. Tumour genotyping provides
information that Al can use to spot high-prevalence key mutations. Furthermore, it can identify
different biomarkers to illustrate the tumour’s response to the treatment, which will be a valuable
tool for healthcare providers later on. (52)

e Natural Learning Processing (NLP) in medical research: NLP applications are diverse. Tools
like BioBERT can quickly analyse medical text data from research papers and articles, allowing
researchers to extract insights from the literature efficiently. (53) Furthermore, Al tools can
predict keywords for articles and publications, resulting in a fast and reliable manner to classify
medical literature. (54,55)

e Big Data and Data Analysis: Al and ML can analyse large datasets with multiple variables and
interactions, extract statistical patterns and outcomes, and predict risks. Traditional statistics
conclude from studies, allowing scientists to generalise hypotheses to broader populations. They
benefit from narrower and more precise data to make statistical inferences. In contrast, Data
Analysis can process massive and complex data sets. (56) Researchers can use two techniques
or approaches, Supervised Learning and Unsupervised Learning, for predictions and finding
hidden patterns, respectively. (57) However, Al models for data analysis are complex and
challenging to interpret, and they cannot include population and social trends in their analysis.
(56)

Opportunities

e Precision Medicine: real-time recommendations for patients’ treatments are a future goal of Al.
To achieve it, healthcare providers need to genotype patients proactively, allowing Al to predict
the need for medication before it happens. As a result, doctors can create personalised
treatments with specific drugs and dosages for each patient from the beginning. (39)

e Preventive Medicine: Two fields can benefit from Al in this medical specialty: Population Health
Management and Screening programs. Firstly, it allows specialists in preventive medicine to
elaborate on epidemic warnings in the early stages of outbreaks by analysing social media data,
travel patterns, and environmental factors. (58) However, these practices haven’t spread through
public health practitioners. Secondly, ML algorithms for early pathology detection are currently
being implemented, with promising results for diabetic retinopathy, lung cancer, and colorectal
cancer. (59-61) A more comprehensive implementation will allow more significant populations to
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benefit from screening programs while reducing their economic burden on Healthcare systems.
(60)

e Global Health and SDGs: Al has the potential to contribute to the progress in SDGs, primarily
SDG #3, ‘Ensure healthy lives and promote well-being for all at all ages’ and SDG #10, ‘Reduce
inequality within and among countries’ from the point of view of Healthcare. (9) As mentioned,
this technology can or will predict Antimicrobial Resistance (AMR), make epidemiological
warnings and optimise treatments. All these assets can assist the Global South with SDG
progress, especially with SDG #3.3, since AIDS, tuberculosis, and many other infectious
diseases significantly impact this global region. SDG #3.8, for Al-powered tools, can help Low-
and middle-income countries (LMICs) lacking enough healthcare professionals to care for a
more significant number of patients, assist in diagnosis and triaging and prioritise patients
needing urgent attention, among other uses. (62) To achieve Global Health and equity between
countries, we need to change Al's approach to these issues from a tool perspective to an LMICs
need assessment; efforts must focus on Al-based solutions rather than stating what this
technology can do. (63)

Nevertheless, more studies need to be conducted on these matters (advancements and opportunities) to
make Al and ML a reality in Healthcare systems and Research institutions.

3. Responsible Use of Al in Healthcare.

Ethical Concerns. Ethics in Al largely depend on the databases and algorithms used. (64) Among the
concerns we can highlight are the violation of people's privacy, the exposure of considerable sensitive,
immortal and marketable data to unauthorised people, and the lack of transparency regarding the
processes through which Al systems reach their conclusions. (11,21,65) Furthermore, implementing any
application of Al in Healthcare Practice and Research requires a thorough strategy of data security and
protection from misuse, such as hacking and unauthorised monitoring. This includes personal patient
devices (phones, smart watches, computers) and hospital or laboratory-owned data centres. As a result,
the patient's autonomy is not respected, which triggers a violation of data protection laws around the
world, such as the General Data Protection Regulation (GDPR) in Europe and the Health Insurance
Portability and Accountability Act (HIPAA) in the United States of America (USA). (11) Transparent
algorithms and clear guidelines are essential to address issues linked to confidentiality and privacy of
information and to guarantee the secure management of data obtained through intelligent virtual agents
and assistive robots. (12) In situations in which Al is used as a therapeutic/psychological robot, attention
to its use must be redoubled and hardly studied. To avoid causing harm and remain within ethical
concepts, it is essential to conduct more comprehensive research on the integrated applications of Al in
mental health. This investigation aims to prevent potential harm in therapeutic interactions and situations
where robots may fail or act unpredictably. Thus, just the benefits offered by the robots will be
expressed, while the harms will be increasingly mitigated and extinguished. (66) In addition, Al
technologies can improve efficiency and automate many healthcare tasks, such as streamlining
workflows and reducing the need for manual intervention. Telemedicine platforms can expand access to
healthcare services and enable more efficient care delivery, especially in remote and underserved areas.
On the other hand, the cost-effectiveness of Al in healthcare is discussed, considering that some
diseases/cases would be cheaper to resolve if human beings attended to them. (67) The most significant
issues would be the initial investment required to implement Al technologies, ongoing maintenance
costs, regulatory compliance, and ensuring that Al solutions are clinically validated and integrated with
already consolidated healthcare systems worldwide. Each case would have to be analysed individually.
(68)
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Bias. Bias poses a significant concern across the entire Al lifecycle, starting from data collection and
preprocessing to model development, deployment, and decision-making. For instance, specific
symptoms may be ignored or attributed to different causes based on gender stereotypes. Al systems are
trained on gender, ethnic, and socio-economic-biased data. If historical treatment data reflects gender
disparities in access to care or treatment outcomes, Al systems could learn to replicate these disparities,
further exacerbating inequities. Therefore, ensuring that the Al datasets are diverse and representative
of the population where the machine will serve to mitigate bias is very important.

Additionally, promoting transparency and accountability in developing and deploying Al systems can help
build trust and ensure that biases are recognised and addressed. Each community and population group
has a specific set of genetic, dietary, and environmental characteristics. Characteristics, such as genetic
differences, diet, habits and environment, result in each group consisting of a unique entity, requiring
these differences to be considered when preceding medical care. In developing Al models intending to
be integrated into medical practices and research groups, the mentioned differences between population
groups and communities should be a pivotal factor being considered. In reiterating one of the main
issues of Al models in healthcare, it becomes apparent that due to the nature of data, as well as the pool
from which data have been drawn, on which different Al models have been based, the decision-making
process of said models will inheritably be biased. The mechanism behind the bias demonstrated by
different models is simple.

Al models are trained to produce algorithms that can be applied to different aspects of medical practice.
These algorithms are, however, developed based on the information and data from only specific
population groups, mainly ones from the global north. Therefore, the decision-making process of the
models is curated to the population groups from which the data used to develop them is derived,
resulting in the generalisation of medical practice and limitations on the versatility and implementation of
the algorithms. As cited, the bias in integrating Al models in medical practice is present in Al-patient and
Al-physician interactions. This situation leads to the hardened implementation of bias-free models and
practices. The bias of Al models is proving to be the main obstacle currently deterring the
implementation of Al models in medical practice. However, the need for improvement becomes apparent
considering the current technologies and models developed and their propensity for bias. (13,14,69-73)

Accountability. According to WHO, the accountability for medical errors generated by Al must be more
precisely defined. It may include the Al technology's creators, healthcare providers that employ it, and
regulatory organisations that monitor its application. (15) However, in most cases, in the United States,
clinicians are held accountable as they are responsible for justifying their clinical actions to patients and
can be held liable for the consequences of following Al recommendations or deviating from standard
protocols. This can create a challenge in adopting Al in healthcare, as clinicians may only follow Al
recommendations if they align with their judgment and standard protocols, potentially leading to the
misuse of the technology. (74) This dilemma imposes a switch from a static to a dynamic assurance
paradigm, acknowledging that safety concerns cannot always be addressed entirely in the artificial
intelligence system's design before implementation. (15)

Public Engagement. The role of the public, communities, and patients has proved to be imperative to
the transition to Al-assisted health services. It is essential as an element of the ethical governance of Al
in healthcare. Its main objective is to ensure that the development and application of Al technologies are
aligned with societal values and public interest and that these applications are developed with a focus on
patient-centred care. (17,18) The Global Forum on Bioethics in Research (GFBR) emphasised the
importance of involving the public in the ethical governance of Al to address issues such as Al impact
assessments and fair partnerships. (75)
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The National Institute of Health and Care Research (NIHR) outlines patient and public involvement (PPI)
through three distinct methods, distinguishing it from 'public engagement(76)":

e Involvement entails conducting research alongside patients and the public rather than on, about,
or for them. It emphasises collaborative work and shared decision-making(76).

e Engagement increases awareness and disseminates research knowledge and findings(76).

e Participation involves individuals formally consenting to and patrticipating in a trial or study(76).

In the context of healthcare and medical research, PPI is essential for design justice, defined as an
exploration of how design might be led by communities that have been historically marginalised,
dismantle structural inequality, and advance collective liberation and ecological survival by the
Massachusetts Institute of Technology. This concept ensures that Al technologies meet diverse patient
needs and do not exacerbate health disparities. (18,77,78) An example of successful PPl in Al research
includes the PATHWAY research program, which incorporated PPI activities at multiple stages of
preference research. (79) Yet, there is limited evidence of the extent of the actual involvement of patients
in the uses of Al in healthcare conducted by medical equipment manufacturers and Al developers.

Despite the enthusiasm for policies based on PPI, “there remains a surprising degree of uncertainty
about PPI's philosophical foundations.” (80) Further research is required to understand effective ways of
engaging the public context of HCAI, to look at critical ethical and safety issues carefully and to develop
new mechanisms of PPI at every stage, all of which can be guided by design justice. (18)

From another perspective of public engagement, the obstacles faced in implementing Al models in
medical practice and research cover a broad spectrum of topics, from privacy concerns to scepticism
around the acceptance of results, for which the process of deriving needs to be clarified. (81)

The absence of regulations regarding the processing of personal and medical data, both at national and
international levels, remains an issue many see as a deterring factor both for the public untrusting their
medical care being altered in a way that would allow for the integration of Al-models, and the way that
the information of each patient might be used by Al developing and updating technologies. Another
obstacle to the public engagement effort in integrating Al models is the disheartening attitude of the
healthcare sector itself. The prominent attitude of medical practitioners towards Al models in medical
practices is discouraging as the absence of an explanation and deriving process needs to convey
certainty and validity. (72,82)

According to Digital Medicine journal, patients are generally optimistic about the potential for Al to
improve their health care but equally worried about the safety and governance of healthcare Al; the
concerns ranged from preservation of autonomy, insurance and costs to data integrity issues and risks
associated with technology-dependent systems. (83) When educating patients on healthcare Al, patients
preferred in-person and social media-based recruitment methodologies for patient engagement,
emphasising varying language modalities of recruitment that represent diverse demographics and the
inclusion of underrepresented groups, continuous relationship building and accessibility. (84)

However, a shift in the doctor-patient dynamic will need to be considered. Al-generated medical opinions
have become more accessible, and patients may turn to Al software for healthcare advice. This shift in
dynamics between physicians and patients will likely occur as large language model (LLM) chatbots like
Google's Bard provide more sophisticated and accurate opinions. (85) Al's ability to process large
volumes of data and identify patterns has revolutionised healthcare. However, this could strain
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doctor-patient relationships if physicians feel threatened or families don't accept the limitations of Al
tools. A more collaborative approach is needed, emphasising partnership and shared decision-making.
Physicians should be encouraged to embrace this shift and engage patients and families as partners in
decision-making while maintaining their role as human experts. (86)

Open Access. Open access to healthcare Al must be done in a way that does not breach patient
privacy, promotes equity, and ensures the safety and effectiveness of Al tools. (19) There has been a
considerable transition to the open-access publishing paradigm, spurred by increased open-access
requirements from research funders and demand from academics and clinicians for greater research
openness. (20) Major medical periodicals still need to typically embrace the open-access publishing
movement to the same degree as Al research organisations. In addition to supporting the creation of an
open access database of Free, Libre, and Open Source Software in healthcare Al, the International
Medical Informatics Association (IMIA) Open Source Working Group (OSWG) promotes global
conversations and debates on contemporary challenges about using open source methodologies. (87)

To be used in a clinical setting, HCAI may require a precise mental representation of how the algorithms
use multiple data sources to generate conclusions they can trust. (20) With "black box" machines, this
may not be doable, restricting their clinical effectiveness. If healthcare workers give up on knowing how
decisions are made, it could lead to technology over-dependence, eroding clinical decision-making
abilities and inferior healthcare outcomes for patients. (88) Many digital health start-ups are in "stealth
mode," meaning they have substantial funding and research + development programs but no published
proof of their clinical efficacy or mechanism of action. (89)

The issue that remains with open access is data privacy. Healthcare data often contains sensitive
information that needs to be protected for privacy reasons, and because of this, the level of openness of
health datasets may need to be restricted. However, many non-healthcare open data repositories
already contain human subject data, and open data availability is increasingly being adopted in
healthcare. The use of open data requires a careful balance of free access and privacy to protect
healthcare clients' confidentiality. (87)

Clinicians, researchers, and policymakers must exercise caution to guarantee that open research
methodologies are used. This will ensure that assessments of Al systems are reproducible and clinically
relevant. (87)

Equity of Access. As the use of HCAI grows, its benefits remain inequitably distributed. (90)
High-income countries are already equipping Al for diagnosis, screening, assisted healthcare, and
research; contrastingly, resource-poor countries and rural communities have different access to these
newer technologies, as the WHO report on Al in health describes. According to the Modern Scientist,
“this gap is also evident in the education sector, where schools in high-income areas are more likely to
incorporate Al-driven educational software. (91) “Many current Al solutions are developed in the West, in
the USA in particular, and even though the targeted market is global in scope, much of the data being
used to build Al solutions for health/medical-based applications are not globally representative.” says
researcher Jessica Rudd. (92) Current literature places the problem on many causes, including:

e ‘State of the art’ algorithms are continually fed with non-representative data, causing poor
performance when applied globally.

e There is not enough ‘globally cohesive’, as the literature calls it, regulatory commentary that
could serve as a guide for RIH.
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e Collecting more representative data to solve the first problem creates a second problem
concerning data security and privacy.

The importance of regulatory frameworks for Al proves crucial here because the lack thereof can lead to
the commercialisation of HCAIl and exacerbate the inequity of access between high-income and
low-income countries, which also applies to communities within a country. (7)

Within countries, the divide in Al access complicates and exacerbates socio-economic inequities. (91)
Under-representing particular demographics leads to biases in Al models - usually bound by national
strategies. (93) An example of this is the inaccuracy of diagnosing diseases within people from certain
racial and ethnic groups: This leads to the marginalisation of these groups away from HCAI, further
widens the gap and adds to the existing inequities. (90) These inequities ultimately cause a collateral
impact on cultural representation. (93) According to Forbes Ignite founder Nicole Cacal, “The cultural
impact of Al access disparities is not just about the presence or absence of technology; it's about how
these technologies are shaping the cultural landscapes in which they are deployed’, as a result of this,
the worsening of inequitable access arises. Some initiatives relieve part of Al access inequities, like
STANDING Together, which works to develop recommendations for dataset composition and reporting
and can help promote data diversity to solve algorithm bias issues. Other proposed initiatives included
social responsibility initiatives and community-driven projects. (93,94)

By 2030, Al will contribute up to $15.7 trillion to the global economy. Al technology and innovation are
evolving countries to a new agenda. Al has a potential and profound impact on increasing economic
growth. This financial benefit is subject to geographical focus, specifically in the Global North. North
America and China will see the most significant GDP gain. A moderate increase will be seen in the
Global South. Global North has a more advanced technology infrastructure, proper government policy
and guidelines for the use of Al, adequate data for appropriate testing of Al, and a skilled and trained
workforce compared to Global South. Nations with more economy and development will be able to fund
more research for the development of Al tools. (95)

4. Optimising the Potential of Al in Healthcare: Ensuring Accuracy, Transparency, and Collaboration
for Optimal Patient Care
While investigating the usage of Al in healthcare, specifically medical practice and research, the
foundations on which the mentioned technologies will be based and developed also need to be
considered. Are we ready to welcome Al in the healthcare sector?

How accurate is Al? Al testing for clinical validity
Several studies have proven Al more accurate in imaging, pathology, clinical diagnosis, and mortality

and morbidity prediction than human doctors. (42,96,96-99) But does it mean that Al is always right?

e Data Availability and Quality: Al algorithms, particularly Machine Learning, learn from the data
that humans train them on, namely Electronic Health Records (EHR), making the accuracy of
their outcomes highly and primarily dependent on the quality and quantity of the input they
receive. Experts say collecting enough structured data within the ethical norms to feed the Al
is challenging. (100)

e Generalizability and External Validation: The given datasets to the Al are also accused of
either being over- or underrepresented, thus having bias. The lack of integrity of the data Al
receives hinders the accuracy of the algorithms, sometimes excluding some under-represented
gender or racial groups from benefitting from the generated model. Efforts are being made to
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teach Al to detect and eliminate the bias in the data they receive. Their efficiency is yet to be
confirmed. (101)

e Interpretability and Explainability: Furthermore, the algorithms built by Machine Learning are
not accessible to the user or the beneficiary, referred to as “black-box” models, which puts the
transparency of the decision-making process at stake, making it difficult for the doctor to judge,
and for the patient to understand the outcome of the Al. Transparency in Al is achieved when
the code of Al models is open source and available to the public; this allows researchers and
developers to inspect the code and detect any biases in the training data or the model.
(102-104)

Hospitals and Decision-makers are also reluctant to implement Al programs in healthcare as it is
challenging to follow standardised care processes. (105) The more transparent HCAI is, the better it
enables better decision-making, eliminates biases, ensures compliance with regulations, and fosters an
environment where Al and human expertise work harmoniously: it creates trust between healthcare
practitioners, Al developers, patients and the general public. (106)

Transparency is crucial in healthcare Al as it allows stakeholders to assess the reliability and fairness of
Al systems, fostering greater confidence in their integration into clinical practice—however, transparency
in healthcare Al stillness maturation and definition. Critical problems include a general lack of information
available to the general public, a lack of understanding of transparency, and a lack of involvement of all
stakeholders in developing Al systems. (106,107)

Despite the amount of research devoted to solving the black-box issue of Al's transparency, many in the
field agree that a clear, relevant taxonomy is missing. The way Open Source Al works is by making
access to advanced healthcare tools public; however, the efficacy of these technologies can be “inhibited
by the use of "black-box" Al systems, where only the inputs and outputs of those systems are
understood, and clinical effectiveness and implementation studies are missing.” (20) The adoption of
healthcare Al has been constrained in part by clinicians' distrust of proprietary Al models, which stems
from a lack of transparency in many models' design and data origin, and open source is a solution to
this. (108) There is a significant and expanding database of studies on Al technologies and approaches,
with many studies focused on the predictive capabilities of new algorithms. However, there is little
research on the mechanisms of action (what happens behind the "black box") of Al-based algorithms
and the clinical usefulness of Al-based clinical decision support systems in real-world settings. The
"black box" idea in Al research typically refers to neural networks that are so intricate that even
competent programmers struggle to grasp how decisions are made. (similar to the "black box") may
provide a financial advantage, and regulators and policymakers must strike a delicate balance between
encouraging innovation and demanding openness, which may undermine commercial interests. (20)
Further transparency on clinical benefits and mechanisms will be necessary when Al-based data
analysis and clinical decision support systems (CDSSs) are introduced into healthcare systems
worldwide. (20)

Continuous learning of Al
Assuming that Al algorithms are accurate in generating valid clinical outputs, developers face a second

challenge of continuous lifetime learning to incorporate the incrementally generated facts and
non-stationary data without forgetting nor interfering with the protocols they have already acquired. To
tackle this issue, researchers try to enhance Al systems’ lifelong learning abilities by mimicking human
neurophysiological mechanisms to learn and memorise information. Qualities such as synaptic
plasticity to protect consolidated knowledge, allocating additional neural resources to learn new
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information, and using complementary learning systems for memory consolidation and experience
replay were reported to develop the continuous learning of Al. In Healthcare, continual lifelong learning
contributed to more Al-based accurate diagnoses, personalised treatment plans, and improved patient
outcomes. (109) Despite its achievements so far, continuous learning is still not robust enough to deal
with complex and large datasets, and more efforts still need to be made to overcome these limitations.
(109) Moreover, continuous learning has specific limitations in its implementation in healthcare.
Regulatory hurdles present a significant obstacle, as current frameworks may not accommodate Al
algorithms that continuously update and evolve post-approval. Another challenge involves gaining
acceptance from all stakeholders in the medical field, as continual learning models improve by learning
from mistakes, necessitating established protocols for handling errors. Additionally, integrating clinical
data from diverse patient populations raises privacy concerns that must be carefully managed. (110)

5. Are we ready to welcome Al?
The discouraging environment and conditions surrounding the integration of Al models in medical
practices and research are also enhanced by the numerous challenges the next generation of
physicians face within medical education facilities.

Since the beginning of medicine, medical education has always been and still is information-based.
Information is passed down through generations of physicians and enriched by medical breakthroughs
throughout the centuries. In the course of humanity, medical practitioners were the only source of
medical knowledge, and a large portion of the population, 33 per cent of the population, did not have
access to the internet and other essential services. (111) For the global north, this is not the case
anymore; medical practitioners are far from the only source of medical knowledge, as everything is
available through the World Wide Web. Patients across the globe are now well informed regarding their
health and advancements in the healthcare field and new practices. This constitutes physicians not as a
source of information anymore but rather a place where patients request meaningful interaction and
involvement in decision-making, abolishing modern medical paternalism. (112)

Medical education is still more heavily focused on information learning rather than the utilisation of
technologies and medical practice tools. Medical students need to receive the required skills for effective
communication with patients and training on navigating the new era within the healthcare field,
preventing them from becoming technologically and socially illiterate physicians. Physicians who cannot
effectively communicate the methods of Al -models and their value and contribution to healthcare lead to
an uninformed or misinformed public. A holistic approach to medical education is much needed. An
approach targeting the adequate preparation of physicians for medical practices where the integration of
Al -models is given, an approach offering a new approach to medical ethics and patient-physician
interactions. Curriculum reforms are needed to achieve a holistic approach that will pave the way for the
healthcare field to welcome Al. (112)

However, medical students’ attitudes towards Al seem to vary. It is often accompanied by scepticism
towards replacing academic personnel by A. However,t as shown in a study conducted in Jordan, the
scepticism towards Al replacing the medical professions is limited. (113) Another study in Nepal with a
target population of undergraduate medical students shows that although the students have received
minimal exposure to Al through their academic curriculum, they have expressed utmost
acknowledgement of the importance of Al in the healthcare industry and the need for its inclusion in the
medical curriculum, highlighting the worldwide absence of formal education and training on Al-related
issues in medical schools. (114)
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The conclusion that medical schools do not adequately prepare undergraduate students for the
integration of Al in healthcare is further explained in the MCG Education Innovation Institute's research
on the assessment of medical students and faculty attitudes toward Al. As it becomes apparent in the
study, there are discrepancies between the education and knowledge of Al between faculty and
students, with only 30% of students reporting awareness of Al-related issues in medicine, in contrast
with a percentage of 50% in faculty members. The study also shows the lack of faculty-derived
education on Al-related matters, as 72% of students and 59% of faculty reported that they are aware of
Al through social media. (115)

The issue of integrating Al educational programs in medical school curricula has been reiterated
numerous times by student-led initiatives and international institutions such as the WHO and AMEE.
AMEE highlights the necessity for continuous educational programmes centred around Al for healthcare
workers, especially medical students, to stay current with technological breakthroughs and improve
patient care. (116) WHO, in their 2019 “Recommendations on Digital Interventions for health system
strengthening” guideline, advocates for the inclusion of digital health technologies education in medical
training programs globally to augment the competency of future physicians in responsibly and ethically
utilising digital health tools in clinical settings. (117)

Are hospital infrastructures ready to host Al Machines?

While significant advancements have been made in the healthcare sector’s infrastructure due to
integrating other digital technologies, such as EHR, PACS, and other information management systems
and protocols, the currently available infrastructure simply cannot process the implementation of Al
models. Al models require unimaginable processing power to deliver the expected outcomes in a timely
and efficient manner that would justify their integration. Currently, processing powers are not only not
available for mass implementation, but healthcare facilities cannot support their demand for energy,
network and technical support. An issue troubling the hardware and software industries for the last
decade, and a viable, sustainable and cost-effective solution has yet to be found. (118)

6. Governance of Al Integration in Healthcare and Research: Policies and Frameworks
Integrating Al into healthcare holds many promises of revolutionising medical care, diagnostic care,
management algorithms, and biomedical research approaches. While this integration is beneficial, it
comes with its own challenges, chiefly ethical, regulatory, and practical ones. Thus, it requires
comprehensive and resilient governance frameworks with multidisciplinary and multi-sectoral actors from
governmental bodies and the scientific society.

Challenges

Many challenges face the effective implementation of Al governance systems, two crucial ones being
quick technological advancements and the Al “Black-box.”

Indeed, while ensuring perpetual improvements, swift Al development severely strains governance
bodies' ability to keep pace and adapt their frameworks to the fast changes in the Al landscape. Hence,
supporting these bodies to establish flexible, adaptable, and resilient frameworks that consider the
life-cycle of Al digital technology from pre-market development to post-market performance guarantees
their relevance and sustainability in the ever-changing landscape. (119)

On the other hand, the Al Blackbox, which lacks transparency and interpretability of Al algorithms,
presents a different set of challenges for governing bodies. (16) These challenges materialise due to the
need for more transparency and explainability of Al systems, thus impeding their validation and clouding
liability distribution on the behaviours and outcomes of these dynamic systems over developers,
healthcare institutions, and end-users. (120,121) Further exacerbating these issues are the delays and
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uncertainties in adopting regulatory frameworks, thus impeding the progress of both the development
and implementation of these Al systems, entering into a vicious cycle. (122,123)

Current Governance Landscape
Multiple countries started establishing regulatory frameworks for the development and use of Al, both in

and outside of healthcare. The latest has been, among others, the European Union Atrtificial Intelligence
Act (EU Al Act), the USA’'s Al/ML-Based SaMD Guidance, Canada’s Digital Health Action Plan, India’s
NDHM, and UAE’s Al Strategy 2031. (124—128) The Organisation for Economic Co-operation and
Development (OECD) has created a dashboard to track Al policies across the world, which can be
accessed on this website: https://oecd.ai/en/dashboards/overview

Regarded as one of the most comprehensive regulatory frameworks, the EU Al Act classified Al
systems, including the ones applied in healthcare, into risk strata, with the highest restrictions on the
high-risk Al systems, including but not limited to Al in medical devices, laboratory and screening Al,
decision support and risk assessment Al, etc. The act imposed stricter regulations on such high-risk Al
systems that addressed Risk management systems, data governance and management (in compliance
with General Data and Protection Regulations), Technical Documentation, and Conformity Assessment,
among other rigorous requirements ensuring adequate mitigation of the risks imposed by these Al
systems on human health and safety. (124,129)

On the other hand, India’s National Digital Health Program (NDHM) took a different approach, with
varying scopes of risk classification, regulatory requirements, and oversight mechanisms, naturally
reflecting the distinct priorities and contexts. NDHM is directed towards the digital transformation of
healthcare and addresses health Al as one of the pillars of that transformation and empowerment. It
elaborates on guidelines & standards and mandates quality assurance and certification processes.
However, NDHM doesn’t explicitly divide the health Al systems into risk groups like the EU Al Act. It still
ensures adequate oversight of the health Al by a governing authority whose primary responsibility is the
monitoring, supervising, and regulating Al applications in healthcare, ensuring compliance with legal and
ethical standards. (130,131)

While all health Al governing and regulatory frameworks are as diverse as the needs of the communities
they hold jurisdiction over, all still have similar critical points that they address, reflecting shared
concerns across the globe and institutions. These key points are Data governance and privacy, clinical
validation & performance evaluation, continuous monitoring and evaluation, human oversight,
transparency & explainability, and accountability. (132)

Global Al Governance

Despite the “global” effort to empower and govern Al, many of these efforts can be described as
fragmented. The diversity of scopes, requirements, classifications, principles, and procedures
contributes to global disharmony and this concordance in health Al standards, ultimately leading to
slower, segregated and inequitable progress. One primary concern is the increasing gap and Al inequity
between the global north and the global south, as highlighted by the IMF and McKinsey Global Institute
Projects. (2,133-135)

Hence, securing a seat for LMICs and the global south on the global Al governance decision-making
table becomes imperative and necessary. The involvement of LMICs in the development and
governance of Al will ensure their transformation from mere consumers of technologies into active
contributors. Furthermore, significant concerns exist on the external validity and applicability of Al
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models trained from data from developed countries onto data from LMICs, further exacerbating the data
and algorithmic bias. (2,133—-135)

Additionally, harmonising efforts by renowned international organisations such as the WHO, United
Nations entities (mainly the United Nations Educational, Scientific and Cultural Organization, UNESCO),
and OECD when put, ensure common, interoperable, and transparent high standards and policies are
adopted globally to ensure respect for the ethical standards and human rights all around the world.
(2,133-135)

In its Global Strategy on Digital Health 2020-2025, the WHO called for Member States to develop
capacity for Al and Al governance under WHO frameworks. It further mentions clear Proposed Action
Points by the Secretariat under Strategic Objective 3, its intention to establish an international regulatory
framework addressing many digital health issues, including Al, and in the long-term, have a “framework
for regulating, benchmarking or certifying artificial intelligence and digital health medical devices” in
addition to supporting countries in building the capacity for such frameworks. It also called for partners to
support the Secretariat in developing frameworks and standards. (2,133-135)

Global Al governance can ensure that all governments are empowered to adapt to the swift changes
and progress in the Al landscape. An independent international scientific body can provide a source of
independent and reliable scientific advice and evidence, especially in the context of evermore complex
Al systems and the global competitive race for Al development. (2,133—135)

To conclude, effective Al governance will necessitate multi-stakeholder, multidisciplinary, international
collaborations to minimise digital inequity, harmonise and standardise health Al regulatory frameworks,
and ensure the presence of independent and unbiased sources of reliable evidence and standards. If
implemented, Global Al governance holds the power to shift the current approach from one centred on
the benefits of the few to one that benefits the entire humanity. (2,133-135)
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