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Artificial intelligence (AI) is on the precipice of revolutionising
our world. Our societal, economic and political problems are be-
coming increasingly technological.! Within healthcare, Al can di-
gest vast amounts of data, using sophisticated algorithms to
find statistical patterns beyond that of even the most experi-
enced clinician.? 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 Al
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, Al 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.? For example, 50% of the globe still does not
have access to essential healthcare and 94% of maternal deaths
still occur in LMICs.* Furthermore, 70% of the world does not
have access to safe surgery.”> 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.®
Each of these elements is important in generating long-term
and equitable outcomes. This commentary will first explore the
many successes Al has had in mitigating challenges in each of
these domains, and will then go on to discuss how to fully exploit
the benefits of Al 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

needs.® 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.” 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.®

For example, one area facing significant scarcity is diagnos-
tic imaging.® 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.® 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%.'° 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.!-13

Al has been used to decentralise and automate imaging re-
sults, reducing the reliance on scarce expertise.® In 2017, Rology,
set up by a team of radiologists in Eqypt and Kenya, created a
platform to bridge healthcare facilities to a cloud where images
can be uploaded and interpreted by Al to generate information to
aid diagnosis.'* 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.'®> These promising results show that with the use
of Al 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.® In LMICs, public sector ac-
cessibility to essential medicines is poor, with provision reach-
ing 38-40% of the population’s needs.'® Furthermore, within the
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surgical specialty, 70% of operating theatres globally do not have
access to a pulse oximeter, a basic requirement for monitoring
patients under anesthesia.> While some researchers acknowl-
edge the benefits of Al in finding new treatments for disease,’
the aforementioned evidence suggests significant marginal gains
can be achieved by using Al to better utilise existing resources.

Due to increasing urbanisation, ageing populations and
lifestyle changes, one of the growing challenges for LMICs is deal-
ing with malignancy.'® According to the International Agency for
Research on Cancer, in 2022, of the recorded 20 million new in-
cidences of cancer that emerged globally, lung cancer was the
most prevalent, totalling 12.4%.Y7 Furthermore, 85% were at-
tributed to non-small cell lung cancers (NSCLC).*9-?! LMICs bear
a high burden of these cases, with 57.3% presiding in Asia.?%%3
Moreover, due to the specialist and scarce nature of cancer med-
ication, the cost of managing patients is high. Research by China’s
National Cancer Center suggests that in 2019 national cancer ex-
penditure exceeded 220 billion yuan (USS$30 billion).?*

Al has been shown to help effectively allocate scarce medica-
tions. Chang et al. developed an Al model to determine the ef-
fectiveness of NSCLC medications based on malignancy size and
the presence of tumour markers.? Using this information along
with the estimated cost of each treatment, they have created a
treatment-cost ratio for each drug, allowing the management
of NSCLC to be allocated more efficiently across China. A model,
they propose, that can be expanded across a variety of develop-
ing countries.

Another area in which Al has shown promise is within the
field of immunisations, the most cost-effective public health
intervention.?6-2¢ One of the global challenges of intervention is
stagnating coverage rates in sub-Saharan Africa. Rates of cover-
age for third doses of pertussis, diphtheria and tetanus have re-
mained at around 72% since 2010.%%3° One of the reasons for this
plateau is the lack of data usage to inform stock management of
vaccines.?3? Macro-Eyes uses machine learning (ML) to predict
future vaccine uptake across two regions in Tanzania.?* Combin-
ing data from 710 health care facilities across the provinces of
Arusha, Tanga and Kilimanjaro, along with additional data from
the Tanzania Health Facility Registry, the Tanzania National Bu-
reau of Statistics and an online GPS visualiser, the ML tool has
been able to provide the first forecasting model to predict vac-
cine utilisation that can be applied to many countries. This tool
provides programme managers with access to quality informa-
tion on stock demand in a specific location, improving supply side
limitations of vaccine uptake.* Both examples are key in high-
lighting the potential for Al in LMICs. If stocks can be better man-
aged, more patients can be treated through accurately equating
supply with demand.

Space

Safe well-equipped spaces are vital for patients to be treated
effectively.® This is a particularly significant challenge in relation
to global migration, which remains a major challenge for LMIC
health systems.?®> The latest available data estimate that global
migration totalled 3.6% of the global population in 2020, with
nearly one-half of migration flows being inter-regional among
LMICs. Many healthcare systems have lacked resilience in deal-

ing with such demand, finding it difficult to predict where best to
prioritise building healthcare facilities. While most migration is re-
lated to work, family and study, a proportion arises from conflict,
natural disasters and persecution.*® For example, in 2012, 450
Syrian refugees found themselves in the Jordanian desert flee-
ing the civil war in their home country. Within 24 h the Zd’atari
refugee was formed.?” Currently, the camp has 80 000 experienc-
ing chronic and acute diseases, including hypertension, diabetes,
upper respiratory tract infections and fractures.®

One of the challenges in the camp is finding safe accessible
spaces to build healthcare facilities.3® The Environmental Systems
Research Unit, in combination with the United Nations High Com-
missioner for Refugees, has sought to solve this dilemma by pio-
neering the implementation of Al in combination with bottom-up
community activism.“® The RefuGIS programme educates com-
munity members on the concepts of using computer programs
to map the camp, focusing on skills such as using coordinate sys-
tems, thematic mapping and graphic design.“! Esri then took this
geospatial information and used Al to generate data to inform
community decision-making on the optimum location for health-
care centres and offices.*?43

What is perhaps most remarkable about this example is the
dual effect of informing healthcare decision-making and empow-
ering a community. In the book While The Earth Sleeps We Travel,
Ahmed Badr states the word ‘refugee’ is associated with both an
ending and a beginning, but the middle is often ignored.** The use
of Al not only to inform decision-making, but also to give dignity
and autonomy to potentially vulnerable patients, demonstrates
the powerful scope of the prospects of Al

Systems

Healthcare systems do not operate in a vacuum. One of the most
critical areas in improving health outcomes for LMICs is ensuring
health infrastructure works effectively within wider systems. This
includes good leadership and robust financial systems, along with
strong social support.®

COVID-19 had a devastating effect on many people living in
Togo. Prior to the pandemic poverty had been declining. How-
ever, due to the impact the disease had on employment, par-
ticularly the informal sector (which employs 78.3% of the total
workforce), the poverty rate increased to 46.2% in 2020. More-
over, by this year, 22% of the population required humanitarian
assistance and the number of chronically malnourished children
aged <5y was 23.8%.%°

One of the challenges the Togolese government faced was ac-
curately targeting the individuals with the lowest income to opti-
mise the distribution of emergency financial aid. The last census
was conducted in 2011. In addition, the data collected were in-
sufficient to identify those in most need of emergency cash. In
response to this the government, in collaboration with the World
Bank, used deep-learning algorithms to identify the 100 poorest
Cantons in the country. Large-scale phone surveys of 10 000 indi-
viduals were conducted to identify the truth of what people were
facing on the ground. ML algorithms were then used to predict
the consumption of 70% of the population.’”%6 Using these al-
gorithms the government could provide direct cash transfers to
the 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.*’
The use of Al 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.*® In line with this, Al can be considered the guiding
hand; however, economic and political incentives will ultimately
be the rate determining step as to the effectiveness of Al in such
settings. Barriers to the implementation of Al include access to
digital infrastructure, education of staff and regulation of data.*®
For sovereign governments to have effective autonomy over the
use of Al in their healthcare systems, both neoclassical and Key-
nesian economics assume a prerequisite of robust political in-
stitutions and well-functioning markets.*%->! Therefore, countries
lacking these criteria are likely to see insufficient domestic and
international investment in the components necessary to max-
imise the benefits of Al, potentially broadening inequalities be-
tween HICs and LMICs.

In conclusion, it is evident that Al has the potential to drasti-
cally improve health outcomes across LMICs in all four categories
discussed; however, ultimately such a dilemmais 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. Al 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 Al, global devel-
opment remains as complex as ever.

Author’s contributions: WM has undertaken all the duties of authorship
and is guarantor of the paper.

Funding: None.
Competing interests: None declared.
Ethical approval: Not required.

Data availability: No new data were generated or analysed in support of
this research.

References

1 Christian B. The alignment problem: Machine Learning and human
values. New York, NY: W.W. Norton & Company. 2021.

10

11

12

13

14

15

16

17

18

19

20

Jiang F, Jiang Y, Zhi H, et al. Artificial intelligence in healthcare: Past,
present and future. Stroke Vasc Neurol. 2017;2(4):245-53.

Ortiz-Ospina E, Roser M. “Global Health.” 2016. Published online
at OurWorldInData.org. Available at: ‘https://ourworldindata.org/
health-meta’ [accessed August 1, 2024].

What Drives Us. Partners In Health. 2024. Available at: www.pih.org
[accessed August 1, 2024].

Alkire BC, Raykar NP, Shrime MG, et al. Global access to surgical care:
A modelling study. Lancet Glob Health. 2015;3(6):e316-23.

PIH 5 S’s: Essential Elements for Strong Health Systems. Partners
in Health. 2024. Available at: https://www.pih.org/article/pihs-five-
ss-essential-elements-strong-health-systems [accessed August 2,
2024].

Boniol M, Kunjumen T, Nair TS, et al. The global health workforce stock
and distribution in 2020 and 2030: A threat to equity and ‘universal’
health coverage? BMJ Global Health. 2022;7(6):e009316.

Zuhair V, Babar A, Ali R, et al. Exploring the impact of artificial intelli-
gence on global health and enhancing healthcare in developing na-
tions. J Prim Care Community Health. 2024;15:21501319241245847.

Dhoot R, Humphrey JM, O’'Meara P, et al. Implementing a mo-
bile diagnostic unit to increase access to imaging and labora-
tory services in western Kenya. BMJ Global Health. 2018;3(5):
e000947.

Kawooya MG. Training for rural radiology and imaging in sub-saharan
Africa: addressing the mismatch between services and population. J
Clin Imaging Sci. 2012;2:37.

World Health Organization. Chest radiography in tuberculosis detec-
tion. World Health Organization. 2016.

RadiologyInfo.org. COPD—Diagnosis, Evaluation and Treatment.
2024. Available at: https://www.radiologyinfo.org/en/info/copd?utm_
source=chatgpt.com [accessed January 19, 2025].

Kim J, Kim KH. Role of chest radiographs in early lung cancer detec-
tion. Transl Lung Cancer Res. 2020.

Rology. Rology: Al-assisted teleradiology platform. 2017. Available at:
https://rology.health [accessed January 13, 2025].

Rology: Solver Spotlight. MIT solve. 2024. Available at: https://solve.
mit.edu/challenges/heath-in-fragile-contexts-challenge/solutions/
77263 [accessed August 2, 2024].

Leisinger KM, Garabedian LF, Wagner AK. Improving access to
medicines in low and middle income countries: Corporate responsi-
bilities in context. Southern Med Review. 2012;5(2):3.

Achungrura G, Anand JS, De Graeve H, et al. Global Review of artificial
intelligence and machine learning in healthcare financing for UHC.
New Delhi (IN): National Health Authority. World Health Organisation
India; 2024.

Elsey H, Agyepong I, Hugue R, et al. Rethinking health systems in
the context of urbanisation: challenges from four rapidly urbanis-
ing low-income and middle-income countries. BMJ global health.
2019;4(3):e001501.

World Health Organisation. ‘Global cancer burden growing, amidst
mounting need for services’. World Health Organisation, 2024.
1 February. Available at: https://www.who.int/news/item/01-02-
2024-global-cancer-burden-growing-amidst-mounting-need-for-
services [accessed August 2, 2024].

Wu J, Tan Y, Chen Z, et al. Data decision and drug therapy based on
non-small cell lung cancer in a big data medical system in developing
countries. Symmetry. 2018;10(5):152.

Ding P, Yin R, Luo J, et al. Ensemble prediction of syner-
gistic drug combinations incorporating biological, chemical,

860


https://OurWorldInData.org
https://ourworldindata.org/health-meta
https://www.pih.org
https://www.pih.org/article/pihs-five-ss-essential-elements-strong-health-systems
https://www.radiologyinfo.org/en/info/copd?utm_source=chatgpt.com
https://rology.health
https://solve.mit.edu/challenges/heath-in-fragile-contexts-challenge/solutions/77263
https://www.who.int/news/item/01-02-2024-global-cancer-burden-growing--amidst-mounting-need-for-services

International Health

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

pharmacological, and network knowledge. IEEE J Biomed Health
Informat. 2019;23(3):1336-45.

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Cancer J Clin.
2019;69(1):7-34.

Kureshi N, Abidi SSR, Blouin C. A predictive model for personalized
therapeutic interventions in non-small cell lung cancer. IEEE J Biomed
Health Informat. 2016;20(1):424-31.

Liu'Y, Yi H, Fang K, et al. Trends in accessibility of negotiated targeted
anti-cancer medicines in Nanjing, China: An interrupted time series
analysis. Front Public Health. 2022;10:942638.

Chang L, Wu J, Moustafa N, et al. Al-driven synthetic biology
for non-small cell lung cancer drug effectiveness-cost analysis in
intelligent assisted medical systems. IEEE J Biomed Health Inf.
2021;26(10):5055-66.

Clark AD, Griffiths UK, Abbas SS, et al. Impact and cost-effectiveness
of Haemophilus influenzae type b conjugate vaccination in India.
J Pediatr 2013;163(1):S60-72.

Rheingans R, Amaya M, Anderson J, et al. Systematic review of
the economic value of diarrheal vaccines. Hum Vaccin Immunother
2014;10(6):1582-94.

Sibak M, Moussa I, El-Tantawy N, et al. Cost-effectiveness analysis
of the introduction of the pneumococcal conjugate vaccine (PCV-
13) in the Egyptian national immunization program, 2013. Vaccine.
2015;33:A182-91.

Ameyaw EK, Kareem YO, Ahinkorah BO, et al. Decomposing the rural-
urban gap in factors associated with childhood immunisation in sub-
Saharan Africa: Evidence from surveys in 23 countries. BMJ Global
Health. 2021;6(1):e003773.

Ozawa S, Clark S, Portnoy A, et al. Return on investment from child-
hood immunization in low- and middle-income countries, 2011-20.
Health Aff 2016;35:199-207.

Patel PB, Rana JJ, Jangid SG, et al. Vaccine wastage assess-
ment after introduction of open vial policy in surat municipal
corporation area of India. Int J Health Pol Manag. 2015;5(4):
233-6.

Lydon P, Schreiber B, Gasca A, et al. Vaccine stockouts around the
world: Are essential vaccines always available when needed? Vaccine.
2017;35(17):2121-6.

UNICEF Office of Innovation. Grantee: Macro-Eyes. n.d. Available at:
https://www.unicef.org/innovation/stories/grantee-macro-eyes [ac-
cessed January 13, 2025].

Hariharan R, Sundberg J, Gallino G, et al. An interpretable pre-
dictive model of vaccine utilization for Tanzania. Front Artif Intell.
2020;3:559617.

Bello Isaias E. Social effects of group migration between developing
countries. Int Migr. 1989;27(2):225-31.

International Organisation for Migration, UN Migration. World Mi-
gration Report 2024. 2024. Geneva : IOM; [cited August 2, 2024].
Available from: https://publications.iom.int/books/world-migration-
report-2024.

37

38

39

40

41

42

43

A

45

46

47

48

49

50

51

United Nation High Commission for Refuges. [Internet]. Lilly Carlise.
Amman (JO): United Nation High Commission for Refuges [cited Au-
qust 2, 2024]. Available at: https://www.unhcr.org/uk/news/stories/
2022/7/62c6fb364/jordans-zaatari-refugee-camp-10-facts-at-10-
years.html [accessed August 2, 2024].

Matsumoto M, Wimer G, Sethi A. Health needs of refugees: Port
of arrival versus permanent camp settings. East Mediterr Health J.
2019;25(5):306-14.

Euro PubMed Central. Access to non-communicable disease care in
Za’atari refugee camp. Eur J Public Health. 2018;28(6):1079-83.

Environmental Systems Research Institute. GIS for Refugees, by
Refugees. Esri; 2017. Available at: https://www.esri.com/about/
newsroom/arcnews/gis-for-refugees-by-refugees/ [accessed August
2,2024].

Tomaszewski B. ‘I teach refugees to map their world. Smithsonian
Magazine. 2018. Available at: https://theconversation.com/i-teach-
refugees-to-map-their-world-94160 [accessed January 13, 2025].

Esri. ArcGIS Products. 2025. Available at: https://www.esri.com/en-
us/arcgis/products/index [accessed February 26, 2025].

Tomaszewski B, Al-Najdawi N, Martin JL, et al. Using Geographic In-
formation Systems (GIS) in Za’atari refugee camp, Jordan for refugee
community information management and mobilization: The RefuGIS
project. Rochester, USA In: 2017 IEEE Global Humanitarian Technol-
ogy Conference (GHTC). 2017; pp. 1-10.

Badr A. While the Earth Sleeps We Travel. Kansas City (MO); Andrew
McMeel Publishing, 2020.

Prioritizing the poorest and most vulnerable in West Africa: Togo’s No-
vissi platform for social protection uses machine learning, geospatial
analytics, and mobile phone metadata for the pandemic response.
Geneva: World Banking Group. Results Brief, 2014.

Debenedetti L. Innervation Poverty Action. Togo’s Novissi Cash
Transfer: Designing and Implementing a Fully Digital Social
Assistance Platform. 2020. [online] Washington DC: Innerva-
tion Poverty Action. Available at: https://poverty-action.org/
publication/togo%E2%80%99s-novissi-cash-transfer-designing-
and-implementing-fully-digital-social-assistance [accessed Febru-
ary 25, 2025].

Aiken E, Bellue S, Blumenstock J, et al. Estimating Impact with Sur-
veys versus Digital Traces: Evidence from Randomized Cash Transfers
in Togo. National Bureau of Economic Research. 2023.

Babich BE. “The Problem of Science” in Nietzsche and Heidegger. Re-
vista Portuguesa de Filosofia. 2007;63:205-37.

McLennan S, Fiske A, Celi LA. Building a house without foundations? A
24-country qualitative interview study on artificial intelligence in in-
tensive care medicine. BMJ Health Care Inform. 2024;31(1):e101052.

North DC. The role of institutions in economic development. Geneva:
UN; 2003.

Minsky HP, Whalen CJ. Economic insecurity and the institu-
tional prerequisites for successful capitalism. J Post Keynes Econ.
1996;19(2):155-70.

© The Author(s) 2025. Published by Oxford University Press on behalf of Royal Society of Tropical Medicine and Hygiene. This is an Open Access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

861


https://www.unicef.org/innovation/stories/grantee-macro-eyes
https://publications.iom.int/books/world-migration-report-2024
https://www.unhcr.org/uk/news/stories/2022/7/62c6fb364/jordans-zaatari-refugee-camp-10-facts-at-10-years.html
https://www.esri.com/about/newsroom/arcnews/gis-for-refugees-by-refugees/
https://theconversation.com/i-teach-refugees-to-map-their-world-94160
https://www.esri.com/en-us/arcgis/products/index
https://poverty-action.org/publication/togo%E2%80%99s-novissi-cash-transfer-designing-and-implementing-fully-digital-social-assistance
https://creativecommons.org/licenses/by/4.0/

	Staff
	Stuff
	Space
	Systems
	Looking forward
	References

