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Abstract
Artificial intelligence (Al) applications are complex and
rapidly evolving, and thus often poorly understood, but
have potentially profound implications for public health.
We offer a primer for public health professionals that ex-
plains some of the key concepts involved and examines
how these applications might be used in the response to a
future pandemic. They include early outbreak detection,
predictive modelling, healthcare management, risk
communication, and health surveillance. Artificial intelli-
gence applications, especially predictive algorithms, have
the ability to anticipate outbreaks by integrating diverse
datasets such as social media, meteorological data, and
mobile phone movement data. Artificial intelligence-
powered tools can also optimise healthcare delivery by
managing the allocation of resources and reducing health-
care workers' exposure to risks. In resource distribution,
they can anticipate demand and optimise logistics, while Al-
driven robots can minimise physical contact in healthcare
settings. Artificial intelligence also shows promise in sup-
porting public health decision-making by simulating the
social and economic impacts of different policy in-
terventions. These simulations help policymakers evaluate
lockdowns and

complex scenarios such as resource
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2 Wl LEY MCKEE ET AL.

allocation. Additionally, it can enhance public health
messaging, with Al-generated health communications
shown to be more effective than human-generated mes-
sages in some cases. However, there are risks, such as
privacy concerns, biases in models, and the potential for
‘false confirmations’, where Al reinforces incorrect de-
cisions. Despite these challenges, we argue that Al will
become increasingly important in public health crises, but
only if integrated thoughtfully into existing systems and

processes.

KEYWORDS
artificial intelligence, healthcare management, pandemic,
predictive modelling, public health

Highlights

Artificial intelligence (Al) can help with early detection of out-
breaks with pandemic potential

e Predictive Al can enhance healthcare logistics and resource use

Al can simulate policies and inform public health decisions

Al-powered messages can improve health communication

1 | INTRODUCTION

A recent editorial in this journal called for more analysis of the applications and implications of artificial intelligence
(Al) in policy, planning and management.! In this paper we respond to that call by exploring the use of Al in one
particular context, the public health response to a pandemic. The COVID-19 pandemic brought home the impor-
tance of data and the ability to analyse and interpret it. Major decisions, such as imposing restrictions on move-
ment, were made in virtual real-time using data from many sources to track the spread of infection, movement of
people, public perceptions, and much else. The quantity of data could easily become overwhelming.

Our starting point is that Al will inevitably play a greater role in the public health response to any future crisis,
whether this takes the form of a pandemic or something else, such as a natural disaster or a major conflict. When
the pandemic began in 2020, Al was still playing a limited role, but it has advanced rapidly. However, this poses
challenges for those in leadership roles in public health. It is a highly technical area where knowledge and its
applications are rapidly changing. It is also one where there is an exceptionally large information asymmetry be-
tween those responsible for procuring the technology and those who produce it.

These characteristics offer both opportunities and risks. The opportunities which we describe in this review are
considerable and, we contend, cannot be ignored, especially given the evidence that all countries could have done
better in the pandemic and the imperative to be better prepared for future crises. The risks are that they invest
limited resources, both financial and human, in technologies that, at best, do not work and, at worst, do harm by
increasing risks of cyberattacks or data breaches or giving rise to incorrect and potentially dangerous
recommendations.
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In this review, we explore briefly some of its possible roles. These include early detection and predictive

modelling of outbreaks, optimising healthcare delivery and management, public health decision support, health
surveillance, and risk communications and messaging.

This is a vast and highly technical field, so all that is possible in a brief review is to provide a basic introduction
and review what is possible. Our expectation is that it will provide an agenda for more detailed discussions by those
in leadership roles in public health about how Al can be systematically integrated into public health infrastructures
for pandemic management. By exploring Al's role in prediction, resource allocation, and outbreak tracking, we build
on the growing literature on Al's transformative potential in decision-making processes while balancing the risk of
excessive trust in Al-generated advice.? In these ways, we outline how Al can support policymakers, managers, and
public health professionals, facilitating more informed decisions during health crises.

2 | THE TYPES OF Al AND WAYS OF LEARNING

Al encompasses techniques for performing tasks that typically require human intelligence, such as recognising
speech and images, making decisions, and translating languages. It has been classified in various ways. One of the
most parsimonious has three groups: Artificial Narrow Intelligence, Artificial General Intelligence, and Artificial
Superintelligence.®

Artificial Narrow Intelligence (sometimes referred to as Weak Al) performs a discrete task or a set of closely
related tasks. It cannot generalise its skills beyond its specific domain. Examples include voice assistants, like Siri or
Alexa, which use natural language processing to respond to user queries; recommendation systems, such as al-
gorithms used by Netflix or Spotify to suggest things that reflect user preferences; and image recognition systems
that can identify objects, faces, or scenes, and autonomous vehicles, that combine sensors, machine learning, and
decision-making algorithms. It also includes Large Language Model (LLMs)s, which learn languages by looking for
statistical associations within texts. Most current applications of Al fall within this category. They can perform well
on standard tests. Thus Roivainen asked ChatGPT to take an IQ test and it achieved a very respectable score of
155.% However, it was unable to answer the question ‘who is the father of Sebastian's children?, which required
reasoning.

Artificial General Intelligence (sometimes referred to as Strong Al) was initially conceptualised as a means to
replicate human cognitive abilities that could understand, learn, and apply knowledge across many tasks, much like
a human, and engage in reasoning, problem-solving, and abstract thinking.> However, this has been supplanted by a
recognition that biological and Al are fundamentally different. For example, machines are unable to apply intuition,
moral judgement (unless pre-programed to do so), and self-awareness, but they can process large amounts of data
much faster than humans. It is also unclear how it would be determined whether a machine possesses Artificial
General Intelligence, with proposed tests ranging from the well-known Turing Test, where those conversing with it
cannot distinguish whether it is a machine or a human, to the Coffee Test, where a machine can enter a house, find
what is needed, and make a coffee.

There is also what is sometimes referred to as Artificial Superintelligence. This represents a hypothetical future
where machines surpass human intelligence in creativity, problem-solving, and emotional intelligence. Although this
has attracted much attention, it is questionable whether it can ever be achieved. Thus, for now, the main appli-
cations to pandemic management will be powered through predictive Al algorithms similar to those currently
employed by Netflix and Apple.

It is also important to note how Al systems are generated to better understand their applications. These Al
systems are powered by sophisticated algorithms that enable them to ‘train’ on large datasets to learn rapidly.

These include four main types of learning (Box 1).
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4 Wl LEY MCKEE ET AL.

Box 1 Types of learning used in artificial intelligence

Machine learning is an application of Al that allows computers to extract knowledge from data autono-
mously.® Machine learning algorithms analyse ‘training data’ to make predictions or decisions without
being explicitly programed for the task.” They use three main methods: supervised learning, unsupervised
learning, and reinforcement learning.

Supervised learning, the most common, uses algorithms trained on a labelled dataset, with each training
example paired with an output label. The goal is to predict the labels of new, unseen data. The most
common uses involve regression (linear, logistic, or polynomial) to predict things like house prices based
on features like size, location, and age, or classification, used to allocate things to categories, for example,
to classify emails as spam or not spam. Supervised learning works best when there is a large amount of
labelled data and the relationship between the input and output is well understood, such as detection of
common anomalies on medical images.

Unsupervised learning deals with unlabelled data to infer a structure present in a set of data points. One
example is clustering, which groups data points based on their similarity, for example, to segment cus-
tomers into distinct groups to target marketing material. A second is dimensionality, which reduces the
number of variables being considered. These can be used, for example, to identify clusters of patients with
similar characteristics in electronic health records.? A third is anomaly detection, which identifies rare
items, events, or observations that raise suspicions by differing significantly from the majority of the data.
These can be used, for example, to identify possible fraudulent data or system failures or, in the present
context, to identify breakdowns in wastewater treatment where problems are easily concealed by noise in
the system.” Unsupervised learning is particularly useful when dealing with large datasets where the goal
is to explore and understand the data's structure in the absence of predefined labels.

Reinforcement learning is where an agent learns to make decisions by performing certain actions and
receiving rewards or penalties. The objective is to learn a policy that maximises the cumulative reward
over time. Value-Based Methods focus on estimating the value of actions, to find the best action to take
given the current state. Policy-based methods optimise the policy that the agent follows. These work best
when the scope for action is large. Model-based methods involve building a model of the environment and
using it for planning. Reinforcement learning is widely used in the gaming industry, but applications in
health are beginning to emerge, illustrated by the development of a model that incorporates physiological

data and clinical expertise to diagnose sepsis.*°

We now look at some areas in which these applications could be used in a future pandemic.

3 | APPLICATION 1: EARLY DETECTION AND PREDICTIVE MODELLING
OF OUTBREAKS

Quite possibly the first digital surveillance of epidemics took place in 1994, when ProMED (Programme for
Monitoring Emerging Infectious Diseases), a network-based tool, was created to identify unusual health events
related to emerging and re-emerging infectious diseases.? It was developed following recognition that the earliest
signals of an emerging health crisis often appeared in reports from the media, professional networks, and health
professionals. Thus, it drew upon crowdsourced, global reporting, building on an email list, field reports, and
website. On 30 December 2019 ProMED reported chatter on the Chinese microblogging site, Weibo, about cases

of pneumonia in Wuhan whose cause was unknown.'2 Thus it was among the first to report on COVID-19 before it

RIGHTS L

UOIPUOD PUB S L 3L 885 *[7202/0T/0E] U0 Akeiq1T8U1iuO A811M ‘Surdipe Al [eaidol L % 8UsIBAH JO 1004oS UOpUO-T A $98E WdU/Z00T 0T/I0PALIOD /B IM Aleiq1BUI|UO//SARY Wo14 PSPeojumog ‘0 ‘TS.T660T

foum

-pLR

5UBD17 SUOLILLIOD 9AIER.ID ajgeal|dde auy Aq peusenob ae sap e YO ‘8N Jo sajni Joj ARiqi auljuQ A8|Im uo


https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2Fhpm.3864&mode=

MCKEE ET AL WI LEY 5

was officially recognised as a virus with pandemic potential. Although ProMED is still manually curated, it illustrates

how the growth of social media has vastly expanded the material that can be analysed. The tool epitweetr,
developed by the European Centre for Disease Prevention and Control (ECDC) to detect public health threats from
X (formerly Twitter) is an example.*®

Historically, infectious disease surveillance was handicapped by an unwillingness by some governments to
report outbreaks. These are now much more difficult to conceal. Similar developments have taken place in other
sectors, including conflict, law enforcement, and economic forecasting, using Open Source Intelligence (OSINT).1*
This has enabled non-governmental organisations, such as Bellingcat, to provide rapid assessments of events in
conflict zones previously restricted to state intelligence agencies,'® more important than ever given the growth of
disinformation.'® However, the enormous expansion of data sources also poses problems for analysis. This is an
obvious candidate for the use of Al, now being taken forward by a growing number of platforms.'”

The potential of Al goes beyond the detection of outbreaks. By combining data on topics such as weather,
vector distribution, movement of individuals, and living conditions, times and places where there is a greater risk of
an outbreak can be identified. This could always be done, for example, using the link between malaria and altitude
or rainy seasons, but greater computing power, sophisticated algorithms, and new data sources have transformed
it.*® These include tracking people's movement using signals from their mobile phones,? satellite imagery offering
near real-time data on physical infrastructure and land use, and detailed meteorological data.?°

Looking beyond COVID-19, a recent study from Southern Nigeria identified precipitation, elevation, population
density, and temperature variations as environmental conditions suitable for mPox with high predictive accuracy.?*
However, even without incorporating such environmental variables, a machine learning algorithm was shown to
outperform traditional time-series methods in predicting the course of a mPox outbreak.?? de la Lastra and col-
leagues have reviewed the wide range of potential applications of Al in tackling antimicrobial resistance, including
identifying pathogens, understanding resistance patterns, predicting treatment outcomes, and discovering new
antibiotics.2® Machine learning algorithms can also analyse genomic data to identify genetic markers associated
with antimicrobial resistance, aiding in development of targeted treatment strategies.

Yet, as Syrowatka and colleagues note in a 2021 scoping review, Al has certain limitations, particularly in
terms of data integration, system scalability, and ensuring data quality.2* Al-driven prediction models depend
on the availability of appropriate high-quality data from sources such as medical records, disease notifications,
and laboratory results. However, these datasets vary widely in structure and quality, posing significant chal-
lenges in training Al models. For instance, many COVID-19 models reviewed were found to be based on data
from specific settings (e.g., hospital admissions) and should not have been generalised, resulting in high risks of
bias and overfitting.2> Furthermore, there is a lack of standardisation in how data is collected across different
healthcare systems, which complicates the validation and application of these models beyond the initial
training environment. A particular concern is the absence, from many datasets, of variables capturing ethnicity,
given the known risk that Al perpetuates hidden bias.?® Another major issue is missing data, commonly
handled inappropriately by performing complete-case analyses that further reduce model reliability.?’
Addressing these challenges requires improving data quality, ensuring the availability of diverse datasets, and
adopting robust validation strategies to enhance model performance and applicability across different

healthcare settings.

4 | APPLICATION 2: OPTIMISING HEALTHCARE DELIVERY AND MANAGEMENT

Distribution of materials, such as medicines and personal protection equipment, was challenging during the
pandemic. First, scarce resources needed to be allocated optimally. Second, transport and logistics workers'

exposure to risks of infection needed to be minimised. Al can, to some extent, address both.
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6 Wl LEY MCKEE ET AL.

4.1 | Managing scarce resources to meet evolving demand

Al can be used in predictive models that anticipate changes in demand and adjust distribution patterns accordingly.
During the pandemic, researchers working with a large retail chain used this approach to detect panic-buying
behaviours using data from the company, such as online orders and promotions, and external data, such as on-
line searches and social media posts.?” They were able to adjust distribution of essential products (e.g. toilet paper,
canned soup, and household cleaners) and increase access substantially.

While this example sought to optimise the performance of an established logistic system, the challenges are
much greater in an emergency where there is severe damage to infrastructure and people are displaced. Zahedi and
colleagues developed a decision-making model that simultaneously addressed goods distribution and vehicle
routing and validated it using data from the 2017 Kermanshah earthquake in Iran.?® An obvious challenge in such
circumstances is the lack of historical data to train the algorithms, but Huang and Song have described how they
incorporated expert judgements on demand and travel times into their model designed to optimise the distribution
of essential goods.??

A public health emergency will increase demand for health facilities. Those responsible for allocating scarce
resources must simultaneously match the differing needs of many patients for oxygen, isolation, or monitoring
to available resources in a rapidly changing situation. Although the use of Al in this area is still at an early
stage, proof of concept has been demonstrated in virtual simulations.*® A related application is the use of Al to
analyse patient characteristics in ways that identify hospitalised patients expected to have prolonged length of

3132 or who are showing the first signs of deteri-

stay, pointing to those who may need earlier interventions
orating.%®> While considerable caution is required, Al may also be able to help in a situation where health
workers are scarce. LLMs power chatbots, which have been rated higher than physician responses in terms of
quality and empathy in some limited circumstances.>* However, at best their use will be limited to the simplest

of tasks.®®

4.2 | Safer distribution of medicine and protective equipment

Every encounter between a patient and a health or care worker in a pandemic presents an opportunity to
transmit infection. This has encouraged research on greater use of robots,3® a process that has been gathering
pace in recent years in Japan, a country with a rapidly ageing population that faces a severe workforce
shortage.®” This can take many forms, from measures that ease the activities of daily living, taking advantage of
the Internet of Things, now used widely in the automation of homes, to chatbots that can provide advice and
action requests,®® and to physical robots that can undertake cleaning and disinfection, deliver medicines and
shopping, and assist with mobility.>’ However, caution is required, as evidence suggests that many of the initial
claims about robots' contributions to personal care have not been realised. For example, robots designed to
move residents increased staff workload, and those intended to engage with and stimulate them were abandoned
as they became boring.*°

4.3 | Reducing demands on health workers

The pandemic has had profound consequences for frontline health workers who often toiled for long hours in hot

.41 Al, taking advantage of

and uncomfortable personal protective equipment, experiencing high levels of burnou
advances in areas such as voice recognition, offers potential to automate many routine clinical tasks, such as

notetaking.
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5 | APPLICATION 3: PUBLIC HEALTH DECISION SUPPORT

Human behaviour in an emergency is intrinsically complex, with patterns determined by starting conditions (path
dependency), non-linear changes, variable lags between interventions and outcomes, and positive and negative
feedback loops. People make decisions in ways that reflect their perceptions and those of people around them, the
scale and nature of threats, and constraints to different courses of action. For example, while politicians debated
when to impose movement restrictions at the onset of the COVID-19 pandemic, many people acted before they
were instructed to.*?

Such restrictions involve trade-offs. While interrupting transmission of a highly infectious microorganism is
essential, the associated restrictions have consequences for health, disproportionately affecting those already
disadvantaged.*®

Agent-based social simulations model the interactions of autonomous agents to create virtual societies. These
can help evaluate the potential consequences of different policy interventions.** Dignum and colleagues report on
how such a tool can explore trade-offs involved in the closure of schools or work-from-home orders.*®

Similarly, Song and colleagues explored how city-wide or community lockdowns and restrictions on types of
movement could limit disease transmission while minimising economic damage.*® It created an Al oracle using
reinforcement learning to identify solutions that were then modelled under different assumptions relating to the

complexity of implementation, impact on health services, and costs in relation to benefits.

6 | APPLICATION 4: HEALTH SURVEILLANCE

Although few countries captured data on social and economic characteristics of their populations, it was clear that
the pandemic was shining a light on long-standing inequalities, with worse outcomes among those leading pre-
carious lives. However, many of the analyses that have been undertaken have focused on individual characteristics,
such as income, employment status, or ethnicity. Disadvantage is characterised by intersectionality, in which
characteristics, at both the individual and the community level, interact.

Bowser and colleagues used machine learning to cluster over 650 variables from 24 different databases,
capturing geographic data in the United States.*” They identified three broad clusters, with markedly different life
expectancies. These differed from those identified previously by investigator-led analyses. Importantly, they
showed that health system infrastructure was an important contributor to the cluster with the highest life ex-
pectancy, a finding with policy relevance as the United States grapples with hospital closures in many areas.

In the United States, ensemble machine learning has also been used to aggregate county-level data on physical
and mental health, environmental pollution, access to health care, demographic characteristics, and other epide-
miological data to explore correlates of COVID-19 outcomes. As would be expected, given pervasive structural
racism, the proportion of African Americans was a strong predictor of adverse outcomes, but less intuitively, so was
greater use of public transport.*® In Germany, Doblhammer and colleagues used a similar approach to show how
those at risk of adverse COVID-19 outcomes differed at successive stages of the pandemic.*’

7 | APPLICATION 5: IMPROVED PUBLIC HEALTH RISK COMMUNICATIONS
AND MESSAGING

Al can enhance the quality, clarity, and effectiveness of health-related messages. LLMs have been employed to
generate health awareness messages that are on par with or even surpass human-generated content. For example,
Al-generated messages about folic acid were found to be superior in message quality and clarity than the most

retweeted human-generated messages.”® Al has also been used to create persuasive COVID-19 vaccination
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messages, perceived as more effective and evoking more positive attitudes than those authored by human in-
|.51

stitutions like the US Centres for Disease Control.”* Al can also be used to analyse data from social media to track
sentiments and beliefs®? and identify misinformation.>® Finally, Al has been used to develop virtual simulated

patients, providing a cost-effective and resource-efficient platform to practice and enhance communication skills.>*

8 | OTHER APPLICATIONS

The examples examined above cannot be exhaustive. There are many applications of Al in widespread use that offer
scope to simplify tasks during a pandemic, just as they do in normal times. These include searching for literature,
preparing documents, creating images to convey messages and so on. However, many of these applications are
underused and a 2020 survey found that 68% of data in commercial enterprises remains unused.>> The figure in
many health systems is likely to be higher. Processing electronic health records is particularly challenging because it
contains structured and unstructured text, images, and laboratory data.>®

There are also many basic science and clinical applications, although these go beyond the scope of this paper
with its focus on the public health response. Many of these have been described in detail in a recent review by Lv
and colleagues.’” To take a few examples, the, OpenSAFELY platform categorised patients into 10 groups based on
the extent and nature of antibiotic use in the 3 years prior to a COVID-19 diagnosis and found an almost fivefold
difference in the probability of severe COVID-19 in those at each end of the scale.>® Machine learning is also being
advocated for use in the discovery of putative drugs.>® This offers a means to predict properties of compounds such
as binding affinity and toxicity without needing to synthesise them.® However, while several novel molecules are
now in the advanced stages of evaluation, Al so far has been, at best, an adjunct to the conventional human-led
approach.®® The use of Al in drug discovery also poses challenges for regulatory bodies relating to standards for
data quality, transparency, and model validation, all of which take time that is limited in a crisis.®? Consequently, the
most promising application of Al in a pandemic may be screening existing drugs to identify priorities for subsequent

biological testing.®

9 | DREAM OR REALITY?

So far, we have explored the potential opportunities that Al may offer in a public health emergency. However, this
does not mean that this potential will be realised.

While some of the methods that we have described are now in widespread use, such as the algorithms used to
make recommendations in online shopping, these are situations where the stakes are low. This is not the case in a
public health emergency where an incorrect decision can cost many lives. Moreover, these uses benefit from a vast
amount of data collected in real-time from customers, often linked to large volumes of other information on them,
such as their posts on social media. In contrast, an emergency such as a pandemic is, to a considerable extent,
uncharted territory.

It is also important to recognise that many of the applications discussed above have not been comprehensively
evaluated or validated. Often, they are at best proof of concept. Van Smeden and colleagues have usefully provided
a list of 12 questions that anyone evaluating Al-based prediction models should ask. These relate to con-
ceptualisation, data collection, predictors and outcomes, openness and fairness, reporting, and model perfor-
mance.®* Looking ahead, this task may be eased by adoption of standardised reporting systems, such as
TRIPOD + Al (Transparent Reporting of a multivariable prediction model for Individual Prognosis Or Diagnosis).®”
However, given the pace of change, it is important that policymakers know what to look for.

It is also necessary to be aware of the many risks associated with Al. The processing of vast quantities of often

sensitive personal information poses obvious risks to data privacy and security. This can lead to identity theft,
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extortion, and other serious consequences for those whose data is disclosed. Like any electronic resource, systems

using Al are at risk of cyber attacks or software failures, such as those arising from the software update in July
2024 that brought down computer systems worldwide.

Al also poses risks to equity, especially where models are trained on data that is itself biased. Thus, there are
many examples of diagnostic algorithms trained on datasets that exclude certain ethnic groups that generate
erroneous responses when applied to patients in those groups.®” In some cases, this can perpetuate existing biases
in treatment.

False confirmation errors occur when a decision-maker (e.g., physicians or policymakers) makes an incorrect
decision that is confirmed by faulty Al advice.®® These errors are a previously undiscovered form of human bias,
akin to confirmation bias,®?”° that results in uncritical acceptance of decisions without further scrutiny.®® While
much attention has been focused on whether Al systems are correct or incorrect, especially when conflicting with
evidence-based medicine, it is essential to understand the implications of human-Al collaboration fully.

Awareness of the risk of false confirmations is crucial for effective policy, planning, and management. It is often
insidious in that it can reinforce confidence in potentially erroneous decisions. These errors appear to have a high
prevalence, estimated to affect 5%-30% of decisions.®® Lopes and colleagues note that Al can assist insurance
companies in assessing demographics, medical history, and behavioural factors but also that this is an area espe-
cially susceptible to false confirmation, potentially exacerbating inequality.t

Special attention is needed with LLMs, which can potentially both exacerbate and mitigate confirmation
bias.’®71"7% Ke and colleagues found that LLMs significantly reduced biases and improved diagnostic accuracy in
simulated clinical decision-making.”? However, there are risks like ‘hallucination’ when LLMs generate false content
and when LLMS use research that is false, outdated and/or biased.>® Misleading LLMs can rapidly spread volu-
minous misinformation, targeting specific groups or even individuals.”* The introduction of LLMs in collaborative
human-Al decision-making must be carefully evaluated,”? given that humans tend to favour compelling narratives,
especially stories that align with our own views.®?

Al systems will only be used if they are trusted sufficiently, but not so much that users fail to challenge them
when responses appear wrong.®® This has given rise to the concept of explainable Al, in which the algorithms set
out why they reached the decision or what might have made them reach a different one.”> However, at present,
many Al systems function as black boxes, and the application of this concept remains at an early stage.

If Al is to be used in the ways set out, it must be integrated into existing structures and processes. Otherwise,
there is a risk of workflow disruptions, inefficiencies, and additional demands on those operating the systems or
applying the resulting decisions. Unfortunately, the history of failures in information technology procurement is not
encouraging.”®

Finally, most Al systems depend on the availability of raw data on the phenomenon they are addressing. Yet,
what happens when the data has itself been generated by Al? This is a particular concern with generative Al, which
produces images and text by scraping the Internet. Errors then accumulate with each iteration with Al-generated
data acting, in effect, as a poison.””

10 | IMPLICATIONS FOR POLICY

We have reviewed the transformative role that Al can play in public health, especially in managing pandemics. It can
help with early outbreak detection, resource allocation, healthcare delivery, and public health communication.
However, for this to be achieved, policymakers must integrate Al into public health systems. Moreover, with these
opportunities come significant responsibilities. Policymakers must develop robust frameworks to address privacy
concerns related to the massive amounts of data Al requires, such as personal health records and real-time social
media monitoring. Data governance policies must ensure privacy, security, and ethical usage while minimising risks

like cyberattacks and breaches. This issue is covered in detail in a report by the World Health Organisation.”®
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They must also be aware of the risks of bias in Al algorithms, which can lead to unequal healthcare outcomes if

datasets used to train Al models do not represent diverse populations. Policies should mandate transparency in Al
training methods and the use of diverse datasets to ensure equitable healthcare for all.

Another important consideration is the ethical collaboration between humans and Al in decision-making. Al can
reinforce incorrect decisions if not properly monitored, a phenomenon known as ‘false confirmation’. Therefore,
policymakers must establish guidelines for the responsible use of Al, ensuring that decisions are validated and not
blindly accepted from Al outputs. Trust in Al will be crucial for their effective adoption, especially in healthcare.
Explainable Al, where algorithms can clarify how decisions are reached, should be prioritised in policy frameworks
to build confidence among users, particularly in high-stakes scenarios like pandemics.

Al has the potential to reduce strain on healthcare workers, automating routine tasks like documentation and
optimising the distribution of critical resources. This has obvious attractions for policymakers. However, while they
must explore how Al can be used to support overburdened health systems, especially during emergencies, they
need to be cautious about unintended consequences of workforce disruption.

Ultimately, there is a need for forward-thinking policies that integrate Al into pandemic preparedness stra-
tegies. By doing so, policymakers can leverage Al's ability to predict outbreaks, manage resources, and enhance

public health messaging, while safeguarding against the risks inherent in its use.

11 | CONCLUSION

Al will have profound consequences for public health. However, in such a rapidly evolving field, it is very difficult to
separate the spin from the substance. And while it offers many opportunities, it also brings risks. The one thing
about which we can be certain is that health policymakers of the future will have to acquire an understanding of
this complex area. Evidence of how many of them struggled with even relatively straightforward mathematical

principles and uncertainties during the pandemic, the challenges should not be underestimated.
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