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Abstract

This study examines how concerns related to equity in Al for
health are reflected at the international, national, and intra-
national level. Utilizing unsupervised learning over corpora
of published Al policy documents and graph structurization
and analysis, the research identifies and visualizes the pres-
ence and variation of these concerns across different geopo-
litical contexts. The findings reveal interesting differences in
how these issues are prioritized and addressed, highlighting
the influence of local policies and cultural factors. The study
underscores the importance of tailored approaches to Al gov-
ernance in healthcare, advocating for increased global collab-
oration and knowledge sharing to ensure equitable and ethi-
cal Al deployment. By providing a comprehensive analysis of
policy documents, this research contributes to a deeper under-
standing of the global landscape of Al in health, potentially
offering insights for policymakers and stakeholders.

Introduction

As Al technologies promise to transform healthcare ac-
cess and outcomes worldwide, concerns around equitable
global health in development and policy for such technolo-
gies are increasingly prominent. A recent white paper by
the World Economic Forum' is enthusiastic about the po-
tential of AI within healthcare and refers to it as a poten-
tial game-changer that can revolutionize immunization pro-
grams, supply chains, referrals, diagnoses, drug safety, and
overall healthcare system efficiency. However, the report
also warns about potential dangers and the critical need for
ethical considerations in Al development.

Al is increasingly being employed in healthcare (Lee and
Yoon 2021), whether for internal efficiencies, diagnoses, or
treatments. Concerns around health equity are now com-
ing into focus. Al adoption in healthcare can perpetuate
inequities, such as health disparities, catalyzing conversa-
tions around the need for regulation to oversee equity di-
mensions in Al solutions. There is a growing understand-
ing that we need effective policies to ensure that Al so-
Iutions have an equitable impact on global health. Better
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understanding of data and algorithm bias and development
of mitigation strategies are paramount for equitable health
outcomes. These include the need for transparency, reliabil-
ity, and accountability in Al solutions and processes. Work
in (Thomasian, Eickhoff, and Adashi 2021) looks at regula-
tory strategies for uprooting algorithmic bias in healthcare
Al to help inform for federal oversight. Work in (Abramoff,
Tarver, and Loyo-Berrios 2023) describes the sources and
impacts of bias in Al systems on health equity and pro-
poses approaches for potential mitigation across the AI’s To-
tal Product Lifecycle.

As we collectively better understand the various dimen-
sions and concerns around equitable Al for health, impor-
tant questions arise on who is driving concerns and pol-
icy in this space, which nations, which international agen-
cies, which intra-national agencies, if any? This study an-
swers these questions via an Al-enabled approach carried
over published Al policy documents. The analysis is carried
out at three levels: international, national, and intra-national.
The study exposes which international agencies are driving
the conversation around global health equity and on which
aspects of this large umbrella term. It additionally reveals
which countries are championing on what aspects of health
equity. The study includes a more fine-grained analysis over
Al policy documents published by specific agencies and en-
tities within countries.

Utilizing Latent Dirichlet Allocation (LDA) for text min-
ing and graph analysis, the research identifies and visualizes
the presence and variation of health equity concerns across
different geopolitical contexts. By providing a comprehen-
sive analysis of policy documents, this research contributes
to a deeper understanding of the global landscape of Al in
health, offering insights for policymakers and stakeholders
aiming to address these critical concerns effectively.

Related Work

Al policies are being studied by researchers seeking to un-
derstand values, norms, and priorities in national AI. Work
in (Aaronson 2023) leverages the OECD Al policy website
and database to understand government efforts to develop Al
capabilities and responsible AI. Work in (Schiff et al. 2020;
Schiff 2022) explores the role of education and ethics in na-
tional Al policies. Ethics is increasingly a concern (Schiff
et al. 2021; Van Berkel et al. 2020; Vesnic-Alujevic, Nasci-



mento, and Pélvora 2020). Work in (Van Berkel et al. 2020)
subjects national Al policies of 25 countries to LDA and
contrasts topic differences between countries but narrows its
focus to a set of 11 ethics-related principles.

To the best of our knowledge, all conversations around
health equity are largely descriptive. The published Al pol-
icy documents from international agencies, nations, and
intra-national entities provide us with a unique opportunity
to bring an Al-enabled approach to quantitatively expose di-
mensions of health equity at the international, national, and
intra-national level. How does the UN understand health
equity, and what do its policy documents speak to? How
do the various nations advance the conversation? Do intra-
national entities contribute uniquely to this conversation?
These are the questions that we answer in this paper, through
the methodology described next.

Methods and Materials

We analyze three separate corpora of documents to carry out
our analysis in three separate settings, the international, na-
tional, and intra-national level. Our methodology pipeline
consists of three modules: (1) identification of the themes/-
topics present in a corpus of documents through an LDA-
based algorithm; (2) identification of topics that articulate
various dimensions of health equity; (3) exposure of the
varying prioritization of such topics among international
agencies, nations, and intra-national entities, as well geopo-
litical organizations around particular topics.

Datasets

International Corpus: This corpus consists of 38 docu-
ments on Al policies and priorities obtained from 6 inter-
national organizations (UN, WHO, ITU, WIPO, UNESCO
and World Bank).

National AI Infrastructures Corpus: This corpus con-
sists of 54 national Al documents obtained largely from the
Organisation for Economic Co-operation and Development
(OECD) website?. The OECD dataset is not complete, es-
pecially when there are multiple national policy documents,
which we supplement. A few additional documents were ob-
tained from the Nations’ official websites. In such cases, the
potentially multiple AI documents for a country are com-
bined into a single document.

Intra-national AI Documents Corpus: This corpus con-
sists of 167 documents obtained from multiple intra-national
agencies of 38 countries. It is important to note that a few
countries might not have national Al policies, but the agen-
cies operating at the intra-national level might still have their
respective Al policy documents.

Distilling Topics from a Corpus of Documents

Each corpus of documents consists of unstructured text data,
and so our distillation is unsupervised. As related in section
Introduction, we employ LDA due its ability to stay faithful
to text (as opposed to the hallucination issue in other gen-
erative models (Xu, Jain, and Kankanhalli 2024)), popular-
ity, and good understanding of advantages and shortcomings

“https://www.oecd.org/
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stress-tested in a variety of applications, including the social
sciences. In the interest of space, we direct the reader to the
original presentation of the LDA algorithm in (Blei, Ng, and
Jordan 2003). In summary, the LDA algorithm learns in an
iterative manner probability distributions, representing each
document in the corpus as a probability distribution over
identified topics (with the user specifying the number of top-
ics T'), and each topic itself as a probability distribution over
the words in the vocabulary, which is built a priori over the
corpus. Two additional, user-specified parameters, o and (3
control the shape of these distributions.

Due to its practical implementation as an iterative op-
timization algorithm, the LDA algorithm can provide dif-
ferent results given different initial values, and researchers
have developed various methodologies over the years to ad-
dress this (Hosseiny Marani and Baumer 2023). Building
over related approaches, we effectively employ two steps:
first, casting a wide net and obtaining various LDA models
in a large configuration space of (7', «, 3) hyperparameters;
and then identifying a few stable topics in this space through
a consensus-based approach. The latter requires compar-
ing two sets of topics (corresponding to two different LDA
models), and we employ two different similarity measures
that are well-suited for comparing sets, the Jaccard Similar-
ity and Rank-Biased Overlap) (Mantyla, Claes, and Farooq
2018; Hosseiny Marani and Baumer 2023). Utilizing these
similarity measures, several iterations of the popular leader
clustering algorithm identify stable, consensus topics.

Identifying Health Equity Topics
Health equity in AI development and policy brings to-
gether two umbrellas: Al-enabled advancement of health
and concerns around equity in Al development. We cap-
ture the co-occurrence of these two umbrellas as follows.
We define SetA keywords(bioethic, biomedical, care, clinic,
clinical_trial, clinician, covid, detection, device, diagnosis,
disease, doctor, drug, drug_administration, efficacy, health,
healthcare, hospital, insurance, medical_device, medicine,
patient, physician, prevention, protocol, therapy, treatment,
vaccination) to capture various aspects of healthcare, and
SetB keywords (accountable, bias, compliance, confiden-
tiality, consent, democratic, discrimination, diversity, equi-
table, ethics, explainable, fairness, governance, inclusive, in-
formed_consent, just, misinformation, moral, oversight, pri-
vacy, regulation, reliable, responsible, robust, safe, secure,
sustainable, transparent, trustworthy) to capture aspects of
equity in Al development. The reason we employ sets of
keywords to identify topics that articulate health equity con-
cerns is because “health equity” has only recently gained
traction, and many of the national Al infrastructures precede
it in their timeline. Second, what the term captures is evolv-
ing based on our collective understanding of the various con-
siderations and so instantiations of ethical Al for healthcare.
We can identify the prominence of a given keyword in a
topic, as a topic is itself a probability distribution over words
in a corpus. We do so for each of the keywords in SetA and
SetB and relate these results visually in section Results (for
each set of topics, identified from each of the three separate
corpora of documents) via heatmaps, utilizing a light yellow



to dark blue color scheme to indicate low to high probability
(prominence). We keep the heatmap for SetA separate from
that for SetB so we can identify topics that “cover” each of
the two umbrellas articulated above so we can expose topics
that speak to health equity in various dimensions as related
through selected keywords. We refer to these topics as health
equity topics.

Health Equity Communities

While we employ this analysis only for the national corpus
here, in principle it can be employed at each of the three lev-
els we investigate in this study. However, we seek to expose
interesting organizations of countries around specific dimen-
sions/aspects of health equity in Al development and pol-
icy. We do so through the nearest-neighbor graph (nnGraph)
construction. Let us consider that a health equity topic 7 has
been identified. Each national document contains this topic
with a specific probability, and we can identify alignment
between two countries/documents on 7 via a simple multi-
plication of their corresponding probabilities for 7. This is
a measure of similarity that can be easily converted into a
distance to obtain an nnGraph G = (V, E) as follows. Each
vertex v € V denotes each country/national Al policy plan.
Each edge e connects two countries (u,v) if their distance
(as defined above) is not above a threshold e. There are dif-
ferent approaches to constructing an nnGraph (Cazals et al.
2014). We favor an e-based approach, as we can employ the
kneedle algorithm (Satopaa et al. 2011) over the distribu-
tion of the distance of the nearest neighbor of each vertex
(over all vertices) to objectively obtain a value for €. The
obtained graph allows observing countries that articulate the
same aspects around health equity and Al development. As
we relate in Section Results, we utilize thickness of edges to
relate country proximities. It is worth noting that nnGraphs
we obtain are relatively small, so communities and potential
hub countries are easily detected visually.

Results

We relate three three separate sets of analysis through which
we expose concerns around health equity at three levels, the
international, national, and intra-national level. In each set-
ting, our LDA-based algorithm identifies topics that speak to
the major themes present in each corpus (at each of the three
levels). Co-occurrence of keywords under the two umbrellas
of ‘health’ and ‘equity’ in each topic allows identifying top-
ics that speak to health equity at each level. Analyzing the
importance of each such topic at each of the three levels ex-
poses concerns around equity at the at level of nations, where
organizing communities are additionally identified, and at
the international and the intra-national level, where we are
able to single out specific agencies and entities. Note that
multiple documents contribute to each agency at the inter-
national level and to each country at the intra-national level,
hence singling out specific agencies and documents is feasi-
ble. At the national level analysis however, only one national
Al policy document is being used per country, and so the nn-
Graph visualizations are more informative.
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Health Equity in International Agencies

Figure 1 relates the topics identified over the UN documents
as word clouds, with larger font relating higher probabilities.
In the interest of space, we only relate the two topics (Topic
4 and Topic 8) that later analysis in Figure 2 relates as more
relevant at the intersection of both health and equity.
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Figure 1: Topics detected over international Al infrastructure
documents are visually related as word clouds, with words
with higher probability shown in larger font. We restrict our
attention here to Topics 4 and 8, which a keyword analysis
(as related later) shows to be more relevant at the intersection
of health and equity.

disease

effectiveness
label

Q_

(r

In Figure 2 we relate the occurrence of health (left panel)
and equity (right panel) keywords in topics 4 and 8. We ob-
serve that these topics display concurrent strong signals over
instantiations of health equity. Topic 4 deals with the patient-
concerning aspect of health equity with words like informed
consent, confidentiality, diagnosis, oversight, misinforma-
tion, accountable, trustworthy, and inclusive, whereas Topic
8 is more narrowly focused on administration of health
treatments and protocols with words like treatment, detec-
tion, protocol, drug administration, drug efficacy, transpar-
ent, compliance.
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Figure 2: Heatmaps visually relate the probability of each
health keyword (left) and equity keyword (right) in identi-
fied relevant topics over international Al infrastructures with
darker squares implying higher probabilities.

We further analyze which international agencies are more
prominent in these ‘health equity’-related topics in Table 1
by listing agencies (documents) where a topic occurs with a
probability no lower than 0.5. This analysis provides us with
more understanding, as it contextualizes the detected topics
in specific “champion” international agencies. As we see in
Table 1, the World Health Organization (WHO) and the In-
ternational Telecommunication Union (ITU) lead/champion
the health equity topics (Topics 4 and 8), with high proba-
bilities of Topic 4 for their respective documents. This re-
sult is not surprising, as WHO’s primary objective is health.
ITU’s prominent presence is attributed to the focus group re-
ports on Al for health. It is worth noting, however, that ITU
has made specific contributions advancing health equity, as
the results indicate. In particular, the focus on manufacturers
and regulators adds a unique perspective on health equity in
practical contexts of manufacturing of devices.

Health Equity in National AI Policies

We observe Topics 4 and 5 among national Al policy top-
ics to be most relevant for health and equity, as our key-
word analysis indicates. Figure 3 relates these topics as word
clouds. Comparison of topics detected over national Al poli-
cies with topics detected among international agencies sug-
gests significant overlaps, but one observes a more focused
discussion of health equity in international agencies. For
instance, while Topic 4 among international agencies cov-
ers various aspects of Topics 4 and 5 among national Al
documents, Topic 8 in international agencies speaks more
concretely and specifically to administration of health treat-
ments, protocols, and devices.
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Table 1: Top international agency documents and their prob-
abilities over topics 4 and 8.

Documents with high probability over Topic 4 | Probability
ITU - Ethics & Governance of AI4H 0.998597
WHO - Ethics & Governance of AI4H - WHO | 0.998555
Guidance

WHO - Ethics & Governance of AI4H - Guid- | 0.974144
ance on Large Multi-Modal Models

WHO - Big Data & Al for Achieving Universal | 0.836043
Health Coverage

Documents with high probability over Topic 8

ITU - FGAI4H Good Practices for Health Appli- | 0.998063
cations of ML - Considerations for Manufactur-

ers & Regulators

WHO - Generating Evidence for AI Based Med- | 0.997881
ical Devices

WHO - Regulatory Considerations on Al for | 0.995811
Health

WHO - Regulatory Considerations on AI4H 0.995598
WHO - AI4H Considerations 0.995228
WHO - AI4H Clinical Evaluation of AI for | 0.992248
Health

WHO - AI4H Al Training Best Practices Speci- | 0.916428
fication

ITU - Focus Group on Al for Health Whitepaper | 0.697107
WHO - AI4H Ethical Considerations on Al in | 0.499029
Dentistry

Figure 4 relates the occurrence of health (left panel) and
equity (right panel) keywords over topics 4 and 5, which
we observe to display concurrent strong signals over instan-
tiations of health equity. While there are other topics with
fainter signals that can be presented, we choose to present
the topics with higher health equity keyword probabilities in
the interest of space. Ranked health and equity keywords in
topics show the subtle nuanced differences in health equity
aspects of each topic. Topic 4 more subtly relates to disease
detection and drugs, whereas Topic 5 is more focused on in-
clusivity.

Topic-conditioned nnGraphs are now shown for Topics 4
and 5, demonstrating country organizations around such top-
ics in Figure 5. Note that the centrality of a country results
from a significantly higher topic probability of that country
for a topic as compared to other countries/agencies, suggest-
ing the country as central to the topic, and hence, identified
as a champion country for the topic. Topic 4 is led/cham-
pioned by Thailand, and Topic 5 is led/ championed by In-
dia as seen in Figure 5. The thickness of the edges in these
nnGraphs denotes the strength of connections between coun-
tries, where thicker edges imply thicker connections (where
both countries have a higher probability for the topic) and
thinner edges suggest weaker connections (where the central
country has a higher probability and the connected country
has a lower probability for the topic).

Health Equity in Intra-national AI Policies

Figure 6 relates the ‘health equity’ topics identified over the
intra-national documents as word clouds, with larger font
relating higher probabilities. Figure 7 relates the occurrence
of health (left panel) and equity (right panel) keywords over
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Figure 3: Topics detected over national Al policy infrastruc-
ture documents as word clouds, restricted to Topics 4 and 5
at the intersection of health and equity.

topics 4 and 9, which we observe to display concurrent sig-
nals over instantiations of health equity (although, not as
strong when compared to the national and international top-
ics).

We further analyze which intra-national entities are more
prominent in these health equity-related topics in Table 2
by listing the documents where a topic occurs with a prob-
ability no lower than 0.5. We see that topic 4 mostly has
high probabilities for UK documents with contributing doc-
uments from agencies like “Center for Data Ethics and Inno-
vation Consultation”. Topic 9 is present in documents from
agencies of various countries. It is worth noting that Topics
4 and 9 are quire similar in terms of health equity priorities,
where Topic 4 speaks to health equity from an accountabil-
ity perspective, and Topic 9 brings more specificity on ethics
and explainability in healthcare.
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Figure 4: Heatmap visually relates the probability of each
health keyword (left) and equity keyword (right) in identi-
fied relevant topics over national Al infrastructures.

Table 2: Top intra-national agency documents and their

probabilities over topics 4 and 9.

Documents with high probability over Topic 4 | Probability
UK - Online Harms White Paper 0.994350
UK - Common Regulatory Capacity for Al 0.928059
UK - Addressing Trust in Public Sector Data Use | 0.891182
UK - Establishing a Pro Innovation Approach to | 0.824286
Regulating Al

UK - Scotland Al Strategy Consultation Report 0.816260
UK - Guidelines for Al procurement 0.801965
UK - Review Into Bias in Algorithmic Decision | 0.774777
Making

UK - AI Ecosystem Survey Informing National | 0.696890
Al Strategy Summary Report

Australia - Human Rights and Technology Dis- | 0.675955
cussion Paper

Australia - AI Assurance Framework 0.656405
UK - Center for Data Ethics and Innovation Con- | 0.640238
sultation

New Zealand - Algorithm Assessment Report 0.595644
Documents with high probability over Topic 9

EU - Impact of GDPR on Al - European Parlia- | 0.893680
mentary Research Service

US - NIST Principles for Explainable Al 0.876252
Malta - Towards Trustworthy Al 0.834389
Australia - Identity Matching Services Bill 2019 | 0.789467
Singapore - Model Al Governance Framework | 0.780308
Second Edition

UK - Data Ethics Framework 0.693026
Thailand - Digital AI Ethics Principle and Guide- | 0.615740
line

EU - Independent High Level Expert Group on | 0.610825
Al

Singapore - FEAT Principles Updated 7 Feb 19 0.523708
US - Al and Algorithmic Fairness Initiative 0.499315
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Figure 7: Heatmaps visually relate the probability of each
health keyword (left) and equity keyword (right) in identi-
fied relevant topics over intra-national Al infrastructures.

Comparing Health Equity Concerns Across Inter-
national, National and Intra-national AI Policies

The top 500 words of each topic (data not shown) at the
three levels (international, national, and intra-national) sug-
gest that while ethical concerns (not specifically related to
health) are more prominent at the intra-national level, equi-
table health concerns are more prominent and have higher
specificity at the international level organizations like WHO
and ITU but do appear albeit in national plans, albeit with
less specificity.

The results indicate that health equity is prominent at the
international level, less so at the national level, and even less
at the intra-national level. This is expected, as international
agencies, such as WHO, specifically focus on health con-
cerns, whereas at the national and the intra-national level,
there are multiple concerns involving use of Al (like trans-
portation, data handling, cultivating talent, etc.), which leads
to mixed priorities as opposed to a health-driven priority of
WHO at the international level.

Figure 8 shows the landscape of health and equity key-
word pairs for identified health equity topics over the three
levels of analyses. Presence in a level is tracked with a
unique color in red (international), green (national) , blue
(intra-national), and co-occurrences at levels are related as
color summations; e.g., occurrence across all three levels is
indicated with a white = red+green+blue; black tracks key-
words not present at any levels. The landscape shows that
bias, diversity and responsible are primarily dominant at the
national and intra-national levels and absent from health-
equity topics at the international level. Health-specific equity
keyword such as informed consent is not prominent at the
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intra-national level. Some health keywords (bioethic, clini-
cal trial, drug administration, medical device) are specific to
the international level topics (red cells). The keywords pri-
vacy and health are absent from all levels (black cells) im-
plying these aspects of health and equity are not addressed in
documents at any levels. While chosen topics show both as-
pects, health and equity, health dominates international level
topics, and equity is more prominent than health at the intra-
national level.

Conclusion

This study reveals patterns and nuances of equity in Al for
health. By providing a comprehensive analysis of policy
documents at three levels (international, national, and intra-
national), this research contributes to a deeper understand-
ing of the global landscape of Al in health, offering insights
for policymakers and stakeholders on global health equity.
The study shows significant varying level of sophistication
and understanding of the importance of global health equity
across international, national, and intra-national Al policies.
Country-level policies are more equity-oriented while inter-
national organizations - especially due to the influence of
WHO and ITU - are more health-focused in their Al plans.
This suggests that there is need for increased global collabo-
ration and knowledge sharing to ensure equitable and ethical
Al deployment for health.
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Figure 8: Health Equity Landscape: Top panel relates the colors corresponding to each level (international, national, and intra-
national) and their combinations: I for international, N for national, and S for intra-national. The + sign denotes intersection of
different levels. Bottom panel presents a colored landscape of each combination of health and equity keywords in health-equity
topics identified at the international, national, and intra-national levels. The landscape visually relates the co-occurrence of
respective health and equity keywords meeting a threshold probability in identified health-equity topics through an intersection
of colors representing each level. Figure shows a dominance of health keywords whereas an absence of equity keywords at the
international level. We also see the prominence of equity keywords at the national and intra-national levels.
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