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needs.6 The WHO estimates that by 2030 there will be a global 
shortfall of 10 million healthcare staff, with most of this burden 
being carried by LMICs.7 Underfunding for the training of health- 
care professionals, difficulties in deploying workers to rural set- 
tings and the migration of skilled workers to high-income coun- 
tries (HICs) are some of the reasons why this supply side scarcity 
has occurred.8 
For example, one area facing significant scarcity is diagnos- 

tic imaging.8 In Kenya, 74% of the population live in low density 
rural areas; conversely, 76% of radiologists work in urban areas, 
with 90% working in major cities.9 This picture reflects much of 
east Africa. For instance, in Uganda, 56% of urban inhabitants re- 
ceive necessary scans; however, in rural areas this is as low as 
10%.10 This shortfall of trained staff and infrastructure becomes 
even more critical when one considers the importance of chest 
radiology in identifying pathology such as TB, chronic obstructive 
pulmonary disease and malignancy.11 - 13 
AI has been used to decentralise and automate imaging re- 

sults, reducing the reliance on scarce expertise.8 In 2017, Rology, 
set up by a team of radiologists in Egypt and Kenya, created a 
platform to bridge healthcare facilities to a cloud where images 
can be uploaded and interpreted by AI to generate information to 
aid diagnosis.14 Moreover, images can be reviewed by radiologists 
worldwide to offer their interpretation. Rology has already shown 
promising results, partnering with 150 hospitals across nine coun- 
tries in Africa and the Middle East, already claiming to have saved 
700 000 lives.15 These promising results show that with the use 
of AI technology, labour scarcity can be challenged in LMICs by 
automating the critical tasks required to obtain an accurate and 
timely diagnosis for patients. 

Stuff 
Although the notion appears rudimentary, healthcare systems 
need the right ‘stuff’ to function.6 In LMICs, public sector ac- 
cessibility to essential medicines is poor, with provision reach- 
ing 38–40% of the population’s needs.16 Furthermore, within the 
Artificial intelligence (AI) is on the precipice of revolutionising
our world. Our societal, economic and political problems are be-
coming increasingly technological.1 Within healthcare, AI can di-
gest vast amounts of data, using sophisticated algorithms to
find statistical patterns beyond that of even the most experi-
enced clinician.2 This emerging paradigm offers a unique oppor-
tunity for healthcare systems in low- and middle-income coun-
tries (LMICs) and has the potential to save lives. However, while AI
will no doubt improve health outcomes in LMICs, this commen-
tary argues it cannot be viewed as a panacea. In the Genealogy
of Morals , Nietzsche proposes that scientific advancements can-
not proceed philosophical, and therefore political, solutions. As a
corollary, AI should not be viewed as a solution in isolation but
work in tandem with a global political system that is designed to
generate better outcomes for all. 
Health outcomes in LMICs have improved, with drops in child

mortality, infectious diseases like malaria and HIV, and vaccine-
preventable illnesses such as measles, diphtheria and pertussis,
alongside a reduction in maternal mortality. However, significant
challenges remain.3 For example, 50% of the globe still does not
have access to essential healthcare and 94% of maternal deaths
still occur in LMICs.4 Furthermore, 70% of the world does not
have access to safe surgery.5 Paul Farmer, co-founder of Part-
ners in Health (PIH), proposes the strengthening of healthcare
systems hinges on four pillars: staff, stuff, space and systems.6 
Each of these elements is important in generating long-term
and equitable outcomes. This commentary will first explore the
many successes AI has had in mitigating challenges in each of
these domains, and will then go on to discuss how to fully exploit
the benefits of AI; the fields of technology, medicine and politics
should not be viewed as disparate, but rather as interconnected
disciplines, working together for meaningful change. 

Staff 
To improve healthcare outcomes, sufficient appropriately trained
staff must be distributed in locations that match a population’s
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urgical specialty, 70% of operating theatres globally do not have 
ccess to a pulse oximeter, a basic requirement for monitoring 
atients under anesthesia.5 While some researchers acknowl- 
dge the benefits of AI in finding new treatments for disease,17 
he aforementioned evidence suggests significant marginal gains 
an be achieved by using AI to better utilise existing resources. 
Due to increasing urbanisation, ageing populations and 

ifestyle changes, one of the growing challenges for LMICs is deal- 
ng with malignancy.18 According to the International Agency for 
esearch on Cancer, in 2022, of the recorded 20 million new in- 
idences of cancer that emerged globally, lung cancer was the 
ost prevalent, totalling 12.4%.17 Furthermore, 85% were at- 
ributed to non-small cell lung cancers (NSCLC).19 –21 LMICs bear 
 high burden of these cases, with 57.3% presiding in Asia.22, 23 
oreover, due to the specialist and scarce nature of cancer med- 
cation, the cost of managing patients is high. Research by China’s 
ational Cancer Center suggests that in 2019 national cancer ex- 
enditure exceeded 220 billion yuan (US$30 billion).24 
AI has been shown to help effectively allocate scarce medica- 

ions. Chang et al. developed an AI model to determine the ef- 
ectiveness of NSCLC medications based on malignancy size and 
he presence of tumour markers.25 Using this information along 
ith the estimated cost of each treatment, they have created a 
reatment–cost ratio for each drug, allowing the management 
f NSCLC to be allocated more efficiently across China. A model, 
hey propose, that can be expanded across a variety of develop- 
ng countries. 
Another area in which AI has shown promise is within the 

eld of immunisations, the most cost-effective public health 
ntervention.26 –28 One of the global challenges of intervention is 
tagnating coverage rates in sub-Saharan Africa. Rates of cover- 
ge for third doses of pertussis, diphtheria and tetanus have re- 
ained at around 72% since 2010.29, 30 One of the reasons for this 
lateau is the lack of data usage to inform stock management of 
accines.31, 32 Macro-Eyes uses machine learning (ML) to predict 
uture vaccine uptake across two regions in Tanzania.33 Combin- 
ng data from 710 health care facilities across the provinces of 
rusha, Tanga and Kilimanjaro, along with additional data from 

he Tanzania Health Facility Registry, the Tanzania National Bu- 
eau of Statistics and an online GPS visualiser, the ML tool has 
een able to provide the first forecasting model to predict vac- 
ine utilisation that can be applied to many countries. This tool 
rovides programme managers with access to quality informa- 
ion on stock demand in a specific location, improving supply side 
imitations of vaccine uptake.34 Both examples are key in high- 
ighting the potential for AI in LMICs. If stocks can be better man- 
ged, more patients can be treated through accurately equating 
upply with demand. 

pace 

afe well-equipped spaces are vital for patients to be treated 
ffectively.6 This is a particularly significant challenge in relation 
o global migration, which remains a major challenge for LMIC 
ealth systems.35 The latest available data estimate that global 
igration totalled 3.6% of the global population in 2020, with 
early one-half of migration flows being inter-regional among 
MICs. Many healthcare systems have lacked resilience in deal- 
ng with such demand, finding it difficult to predict where best to 
rioritise building healthcare facilities. While most migration is re- 
ated to work, family and study, a proportion arises from conflict, 
atural disasters and persecution.36 For example, in 2012, 450 
yrian refugees found themselves in the Jordanian desert flee- 
ng the civil war in their home country. Within 24 h the Za’atari 
efugee was formed.37 Currently, the camp has 80 000 experienc- 
ng chronic and acute diseases, including hypertension, diabetes, 
pper respiratory trac t infec tions and frac tures.38 
One of the challenges in the camp is finding safe accessible 

paces to build healthcare facilities.39 The Environmental Systems 
esearch Unit, in combination with the United Nations High Com- 
issioner for Refugees, has sought to solve this dilemma by pio- 
eering the implementation of AI in combination with bottom-up 
ommunity activism.40 The RefuGIS programme educates com- 
unity members on the concepts of using computer programs 
o map the camp, focusing on skills such as using coordinate sys- 
ems, thematic mapping and graphic design.41 Esri then took this 
eospatial information and used AI to generate data to inform 

ommunity decision-making on the optimum location for health- 
are centres and offices.42, 43 
What is perhaps most remarkable about this example is the 

ual effect of informing healthcare decision-making and empow- 
ring a community. In the book While The Earth Sleeps We Travel , 
hmed Badr states the word ‘refugee’ is associated with both an 
nding and a beginning, but the middle is often ignored.44 The use 
f AI not only to inform decision-making, but also to give dignity 
nd autonomy to potentially vulnerable patients, demonstrates 
he powerful scope of the prospects of AI. 

ystems 
ealthcare systems do not operate in a vacuum. One of the most 
ritical areas in improving health outcomes for LMICs is ensuring 
ealth infrastructure works effectively within wider systems. This 
ncludes good leadership and robust financial systems, along with 
trong social support.6 
COVID-19 had a devastating effect on many people living in 

ogo. Prior to the pandemic poverty had been declining. How- 
ver, due to the impact the disease had on employment, par- 
icularly the informal sector (which employs 78.3% of the total 
orkforce), the poverty rate increased to 46.2% in 2020. More- 
ver, by this year, 22% of the population required humanitarian 
ssistance and the number of chronically malnourished children 
ged < 5 y was 23.8%.45 
One of the challenges the Togolese government faced was ac- 

urately targeting the individuals with the lowest income to opti- 
ise the distribution of emergency financial aid. The last census 
as conducted in 2011. In addition, the data collected were in- 
ufficient to identify those in most need of emergency cash. In 
esponse to this the government, in collaboration with the World 
ank, used deep-learning algorithms to identify the 100 poorest 
antons in the country. Large-scale phone surveys of 10 000 indi- 
iduals were conducted to identify the truth of what people were 
acing on the ground. ML algorithms were then used to predict 
he consumption of 70% of the population.17, 46 Using these al- 
orithms the government could provide direct cash transfers to 
he poorest. As a result, evaluation of the Novissi programme was 
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found to have a statistically significant impact on food security
and mental health. 
In 2020, global figures suggested 9 million people died of food

insecurity, generating a high burden on healthcare systems.47 
The use of AI to manage food security is one important way in
which the technology can be used to indirectly improve health-
care systems. 

Looking forward 

At the beginning of this commentary, I proposed that many of
our human problems are becoming technocratic ones. This is the
antithesis to Nietzsche’s work in the Genealogy of Morals , where
he states collective values for approaching human problems
are first needed in which science can then serve. Moreover, Ni-
etzsche states that science can never autonomously create its
own values.48 In line with this, AI can be considered the guiding
hand; however, economic and political incentives will ultimately
be the rate determining step as to the effectiveness of AI in such
settings. Barriers to the implementation of AI include access to
digital infrastructure, education of staff and regulation of data.49 
For sovereign governments to have effective autonomy over the
use of AI in their healthcare systems, both neoclassical and Key-
nesian economics assume a prerequisite of robust political in-
stitutions and well-functioning markets.50 , 51 Therefore, countries
lacking these criteria are likely to see insufficient domestic and
international investment in the components necessary to max-
imise the benefits of AI, potentially broadening inequalities be-
tween HICs and LMICs. 
In conclusion, it is evident that AI has the potential to drasti-

cally improve health outcomes across LMICs in all four categories
discussed; however, ultimately such a dilemma is not just a tech-
nocratic issue but a human one. For this remarkable technology
to justly serve those across all areas of society it is important it
is not viewed as a panacea. AI should work in tandem with an
understanding of the human responsibility required to create a
global system that facilitates better outcomes for all. In the ab-
sence of such political change, with or without AI, global devel-
opment remains as complex as ever. 
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