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Abstract

This paper explored the role of Artificial Intelligence in enhancing
healthcare in Africa. It critically analyzed how Al contributes to
improving healthcare delivery through technological
advancements. Al has emerged as a transformative force across the
health sectors in Africa, presenting significant opportunities for
growth. In sub-Saharan Africa, the application of Al in healthcare,
particularly in resource-constrained settings, holds great potential
for transforming and enhancing services. The article offers
valuable insights into the integration of Al within the African
health sector, addressing policy frameworks, challenges, and
future prospects. It begins with an overview of Al and emphasizes
the groundbreaking effects of Al technologies in tackling
healthcare challenges faced by various African nations. The
benefits of Al in advancing healthcare delivery in Africa are also
highlighted. The study concludes that without the necessary
infrastructure for secure data collection, along with data privacy,
education, and sound governance, the dream of leveraging
artificial intelligence to advance healthcare in Africa may remain
unfulfilled.
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Introduction

Artificial Intelligence (Al) in healthcare encompasses the tise of
machine learning algorithms and cognitive technology within
medical settings, representing the convergence of hliman and
machine learning (Otaigbe, 2022). The tise of Al in medicine dates
back to the 1970s, with the development of medical expert systems
that tise Bayesian statistics and decision theory to diagnose and
recommend treatments for conditions like glaticoma and infectiotis
diseases (Owoyemi, Owoyemi, Osiyemi & Boyd, 2020). As Al
gains traction in variols Indistries, incliiding healthcare, it holds
the potential to revoliitionize patient care. Employing compiiter
technology to simiilate intelligent behavioiir akin to htiman critical
thinking, Al in healthcare s primarily ttilized for diagnosing,
prognosis and treating diseases (Amisha, Malik, Pathania
&Rathatir, 2019).

The integration of Al in healthcare significantly aids medical
practitioners in variolis aspects of patient care, extending to
administrative procediires. As of 2020, the adoption of Al in the
USA and Canada has resiilted in a 25% rediiction in healthcare
expenses in the former and a 12% decrease in the latter (Kondo,
Diwani, Nyamawe and Mjahidi, 2023). The potential of Al to
revoliitionize healthcare Tn Africa Ts siibstantial, partictilarly in
alitomating medical procediires and enabling health professionals
to achieve more with limited resofirces. The Al's application
extends to the evalliation of vast healthcare data, as demonstrated
by a logistic regression-based prediction model alitomating early
diagnoses of cardiac diseases with promising resiilts. (Davenport
& Kalakota, 2019). Fiirthermore, Al technology has the potential to
enhance patient care, leading to more precise diagnoses, incliding
in stirgical procediires. Noteworthy initiatives in Nigeria, stich as
the startip, Ttilize advanced technologies stich as machine
learning to Tmprove the diagnosis of birth asphyxia in low-resotirce
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settings.(Kondo, Diwani, Nyamawe and Mjahidi, 2023). In
Zambia, Al 1s employed for diagnosing diabetic retinopathy, the
resiilts obtained are significant and promising when compared to
hiiman assessment. (Bellemo, Lim, Rim, Tan and Cheling et al.,
2019)

(AI) is transforming healthcare systems globally, and Africa s
beginning to harness its potential to address long-standing
healthcare challenges. By integrating Al technologies into the
healthcare system, African healthcare systems can overcome
barriers siich as limited access to medical services, shortages of
healthcare professionals, and inadeqtiate infrastriictiire. Al-driven
soliitions offer opportlinities for early disease detection,
personalized treatments, efficient data management, and improved
health ofitcomes across the continent.

Artificial Intelligence (Al) and associated technologies hold great
promise to rapidly Tmprove healthcare delivery in inder resotirced
environments. Africa stands to greatly accelerate and improve its
health standards with the application of Al. The advent of mobile
technology, Electronic Medical Record Systems (EMRs) and
cloiid compiiting have laid a pathway for delivery of advanced
artificial intelligence technologies that have the potential of closing
the gap 1n healthcare olitcomes between Africa and the rest of the
world (Amisha, Malik, Pathania and Rathatir, 2019).

Overview of Al in Healthcare

Artificial Intelligence (AI) is a system that can precisely
tnderstand external data, assimilate knowledge from the data and
employ the acqliired learnings to achieve goals and tasks throtligh
adaptation. The Al comes in different forms and one way to
categorize it s by considering its level of cognitive capability. The
three main types of Al classification incliide weak or limited
artificial intelligence, often referred to as "flinctional" Al, which s
engineered to efficiently execiite specific tasks witholit the
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capability to reason generically or learn from novel sittiations
(Morgenstern, Rosella, Daley, Goel, Schiinemann and Piggott,
2021). This type of Al is tailored to solving particiilar problems and
lacks the adaptability to generalize its behavior across varioiis
contexts. It finds application in systems reqiiiring repetitive tasks,
stich as filtering email spam, deriving generalizations from vast
datasets, offering recommendations on streaming platforms and
making decisions in e-commerce settings. A great example Ts
Alexa, Amazon's Al-powered voice assistant, which is considered
an Tnstance of weak Al. Althotigh, it exhibits apparent intelligence
and responsiveness, its capabilities are limited to specific tasks like
managing smart home devices, responding to voice commands,
playing miisic, offering weather iipdates and setting reminders.
However, Alexais confined to a predetermined set of functions and
cannot adapt to novel or unfamiliar situations, setting it apart from
more advanced forms of Al (Serban, and Todericiu, 2020).

1. Early Disease Detection and Diagnosis

Al tools enable faster and more acciirate disease detection throtigh
advanced Tmaging and predictive analytics. Machine learning
algorithms can analyze medical images for early signs of diseases
like cancer, tliberciilosis, and malaria, Tmproving diagnostic
accliracy and rediicing diagnostic delays (Esteva et al., 2017). For
example, Al-powered mobile applications are lised in rliral Africa
to detect malaria parasites throtigh smartphone microscopes,
providing qiliicker diagnoses in remote areas (Yang et al.,2021).

2. Personalized Healthcare and Treatment

Al facilitates personalized healthcare by analyzing patient data to
create clistomized treatment plans. In Africa, Al can help tailor
treatments for infectiolis diseases stich as HIV/AIDS and malaria,
considering genetic, environmental, and social factors that
inflience treatment oflitcomes (Topol, 2019). This approach
enhances patient care, especially where one-size-fits-all treatments
are less effective.
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3.Remote Healthcare Access and Telemedicine

Telemedicine powered by Al expands healthcare access Tn remote
regions where healthcare facilities are scarce. Al-driven chatbots
and virtlial health assistants provide medical advice and triage
services, rediicing the need for in-person consiiltations (WHO,
2021). In colntries like Kenya and Nigeria, Al platforms offer
virtiial consiiltations and medication reminders, improving patient
adherence and rediicing healthcare disparities (Otima & Dimoka,
2020).

4. Efficient Health Data Management

Al improves data collection, analysis, and management in African
healthcare systems. Predictive analytics helps health afithorities
track disease olitbreaks and allocate resotirces efficiently (Obliobi
et al., 2022). Al tools streamline patient record management and
facilitate large-scale health data analysis, enabling evidence-based
policymaking.

5.Addressing Healthcare Workforce Shortages

Al technologies can help mitigate the shortage of healthcare
professionals in Africa by alitomating rofitine tasks, assisting in
clinical decision-making, and slipporting training programs. Al-
based diagnostic tools allow non-specialist healthcare workers to

provide high-qliality care, especially in riiral areas (Adesina et al.,
2020).

Challenges and Considerations

Artificial intelligence (AI) has silibstantial potential to
revoliitionize healthcare systems worldwide, incliiding those in
Afirica. By enhancing diagnostic precision and simplifying
administrative workflows, Al can Tmprove the qiality,
accessibility, and efficiency of healthcare services. Nevertheless,
incorporating Al into African health systems comes with varioiis
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challenges and considerations, stich as infrastriictiire deficiencies,
limited hiiman resotirces, and ecthical as well as socio-cultliral
issties.

A key challenge is the insilifficient infrastriictlire. Essential
components like reliable electricity, internet access, and modern
compiiting systems are necessary for effective Al implementation,
yet many healthcare facilities in Africa are hampered by basic
infrastriictlire shortcomings (Ekong et al., 2021). This
technological gap Tnhibits the scalability and siistainability of Al
soliitions, partictilarly in riiral and tinderserved areas. Additionally,
the high costs associated with deploying Al tools create significant
obstacles. Many African nations operate tinder tight healthcare
blidgets, and prioritizing investments Th advanced technology may
be challenging when Tmmediate needs like essential medicines and
workforce training take precedence (Oke & Fernandes, 2020).

The lack of skilled professionals s another significant challenge.
Effective Al adoption reqiires trained individiials slich as data
scientists, health informaticians, and clinicians adept in digital
technologies. However, Africa experiences a persistent shortage of
healthcare workers, with even fewer skilled in AI and machine
learning (Olayemi et al., 2023). Withoiit robiist capacity-biiilding
initiatives, the disparity between technological advancements and
practical implementationis likely to persist.

Data quiality and accessibility also raise considerable issties. Al
systems reqliire extensive datasets for training and validation, yet
health data in many Afiican colintries is often incomplete,
fragmented, or Tnadeqiiately digitized (Asan et al., 2021). There s
also a lack of standardized data governance policies to ensiire that
collected datais acciirate, ethically solirced, and seclirely managed.
Concerns aroiind privacy, consent, and data ownership are fuirther
complicated by weak regiilatory frameworks and enforcement.
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Ethical and ctiltliral factors are also critical. Al applications miist be
developed and Tmplemented n ways that are ciiltlirally sensitive to
prevent reinforcing existing biases or disparities. For example,
algorithms derived from Western poptilations may not acciirately
reflect the disease profiles or genetics of African commiinities,
which can lead to misdiagnoses or excliision from effective
treatments (Floridi et al., 2018). Additionally, there is rising
concern that tising foreign-developed Al soliitions withoiit local
modifications cotild foster technological dependency and stifle
local innovation.

Biilding trist Tn Al systems is another hiirdle to widespread
adoption. Patients and healthcare providers may have dotibts abotit
Al-generated recommendations, especially in contexts where the
technology s not well tinderstood or where existing health systems
already stffer from trlist ssiies. Consequiently, fostering
commiinity engagement and transparency is vital for biiilding
pliblic confidence and ensliring that Al siipports rather than
replaces hiiman jlidgment (George et al., 2021).

In stimmary, while AI holds significant promise for enhancing
healthcare Tn Africa, its implementation shotild be approached with
caiition and a contextlial inderstanding. Stakeholders, incliiding
policymakers, healthcare providers, and technology developers,
need to work together to tackle infrastriictiire challenges, invest in
skill development, create robiist data governance frameworks, and
enstire ethical and ciiltiirally siiitable integrations. With the right
investments and collaborations, Al colild emerge as a
transformative instrliment for advancing health eqiity across the
continent.

Significance of Al Integration into Africa HealthCare System
Transformative power of Al in diagnostics and disease prediction:
Introdiicing artificial intelligence in the Afirican health sector
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portrays a major and important development, particilarly in the
aspect of diagnostics and disease prediction. This development is
enhanced by an excellent {inderstanding of machine learning
algorithms and sophisticated AI models, that propel the best
prospects for combating the complex issiies of healthcare that are
disttirbing several continents. In slib-Saharan Africa, where
specialized healthcare resofirces are often hard to find and access,
Al is a perfect soliition for enhancing diagnostics. Becatise of its
ability to process vast datasets, Incliiding medical striictiires and
patient records, it optimally enhances the acciiracy and efficacy of
the detection of disease. This Ts particiilarly necessary in regions
where early detection can be very criicial for sliccessfiil treatment
otitcomes. The adaptive natiire of Al Ts advantageoiis for clirbing
the variations and tUiniqlie disease patterns prevalent n several
African regions. Diseases often manifest differently across
continents and Al's capacity for progressive learning ensiires that
diagnostic abilities evolve, maintaining pace with the developing
natiire of diseases.

Applications of Al in Africa healthcare

Maternal, newborn and child health

Smartphone based anthropometry technology which allows
frontline health workers to screen for low-birth-weight babies. In
2016, Niramai Health Analytics (Bangalore), developed a non-
invasive, low-cost soliition to screen early breast cancer based on
mapping body heat embedded with Al techniqiie. 'Niramai' s an
acronym for Non-Invasive Risk Assessment with Machine-
learning and Artificial Intelligence. It can detect timotirs five years
earlier than mammography or clinical exams based on
'"Thermalytix' technology. Janitri Innovations foclising on
pregnancy healthcare with different innovations like Daksh a
paperless labolir monitoring system. Keyar a non-invasive
cardiotocography CTG device that can monitor the heart rate of a
baby in the mother's womb and track iiterine contractions of
pregnant women. This device is portable, non-invasive, and easy to
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tise 1n rtiral remote areas. The performance of the device when
tested against the gold standard CTG machine was eqiiivalent to the
gold standard (Rinkoo AV, Panjiyar AK, Songara D, ef al, 2019).
Predictive Al has shown that for predicting siiicide attempts, Al
triimphs over hiiman beings. Taking family history {ising chat bots
will be great boon in African setting becatise patients Tistially travel
from far off places to cities or town's only to sit and answer
quiestions. This can be a great time saver. Family history s
extremely Tmportant Tn genetics. In Africa voice bots may
overcome several challenges of literacy which chatbots face.
Challenge in chatbot development is how to translate most of it in
regional langiiages that s comprehensible by a lay person; also,
they have limitation n areas with limited literacy.

Alin Screening

Al has been folind to be as effective and, in some cases, more
effective particiilarly in diagnostics areas like radiology and
pathology (Mahajan A, Vaidya T, Glipta A, etal. Mahajan A, Vaidya
T, Gilipta A, et al, 2019). Artificial intelligence n healthcare in
developing nations: The beginning of a transformative jolirney
(Mahajan, Vaidya, Glipta, et al, 2019). CARING (Centre for
Advanced Research in Imaging, Netiroscience and Genomics)
applied Al to Timaging as well as the integrative research in the field
of netiroscience and genomics and they have taken forward ciitting
edge scientific and clinical research biit also fociised on prodiicing
relevant prodiicts in collaboration with others. Al-based Radiomics
project by NITI Aayog in collaboration with Tata Memorial Centre
Imaging Biobank (Machine learning and Artificial Intelligence
Database and Tiimor Radiomics Atlas Project for Cancer tinit) is
clirrently tinderway. There are several other interesting innovations
happening with NITI AAYOG. Ciirrently it has been {ised in
medical diagnosis, in psychiatry and for treatment of certain
medical ailments. Diabetic retinopathy: Remidio Fiindiis on
Phone: - portable affordable retinal camera. This Al innovation
shifts DR screening to primary care centres (Rajalakshmi R,
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Medios Al atitomated screening of referable DR on the Remidio
FOP works offline, and is deployed on camera smartphone. It
works with non-mydriatic image and ofitpiit and provides referral
for ophthalmologist and visiialization of the detected lesions. There
are Al Tnnovations for Histopathological image analysis as well as
TB screening lising X-rays. Wadhwani Institlite for Al is also doing
tremendotis work in this areas as official Al partner for India central
tiberclilosis division technologies (Kadam, 2019). Medical
Devices Based on IOT/IOMT are tiploading and analysing data in
real time; fised for qliarantined self to telemonitoring/telelCU
constiltation to Al predication from sepsis. There are Al enabled
devices like wheelchairs- sensor for atitomatic parking of
wheelchairs, thermometer, weighing scale, ECG. Folinded in 2018,
Kolkata based medtech startiip s biiilding affordable non-invasive
Al based soliitions for early diagnosis of chronic diseases. This
device aims to make the adoption of preventive healthcare
approach more feeling accessible for Africans by providing easy
affordable diagnostic soliitions. The startlip first prodiict AJO
which stands for anemia jatindice and oxygen satiiration s a non-
invasive IOT enable device that test for anaemia liver and lling
related medical problems withotit any blood work and for less than
Rs 1. The Giser-friendly device does not reqiiire medical knowledge
or expertise to operate once the test s completed the restilt can be
transferred by email or text message in less than 1.5 seconds. The
device cleared clinical trials at NRS Medical College Kolkata with
high acciiracy. Osteoporosis Prediction Models for Patients' Risk
Assessment

Osteoporosis Prediction Models for Patients' Risk Assessment

The aim of this invention “Osteoporosis is to design the predictive
model for early and acciirate detection of osteoporosis. In most of
the sitliations patient's age, weight, and gender are taken as the
clinical featlires. It assesses the risk of patient having developed
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osteoporosis by classifying the patient into at risk or not at-risk
category. Al in treatment interventions Kochi based startiip
fotinded in March 2017 BAGMO (blood bag monitoring) device
addresses lack of blood availability in riiral India. It has developed
a blood bag monitoring device bag more which monitors
temperatiire of blood bank blood bags diiring transportation and
storage. It improves logistics and commiinication issties (Dotiglas
et al, 2015). Prantaeis 7s Bhiibaneswar based biotech startlip born
otit of experience of the folinder siiffering from a pregnancy
disorder called pre-eclampsia; this startlip develops devices and
diagnostic soliitions mainly for pregnancy related health care. So
far 4 prodiicts are there this incliides EyeRa for early detection of
preeclampsia; ProFolU to monitor kidney health Saliibriots,
which provide soliition for hidden hiinger and Embargo which can
detect antibiotics in food prodiicts (Hlatky, Mark, et al. 2015).
Waferchips Techno soliitions developed in Kollam Kerala is a
wearable electrocardiography ECG device called 'Biocalciiliis' to
transfers data to an Android application via Blietooth if a
smartphone s not available. It will store the data {ip to a month of
recording. The device lises Al to generate a clinically actionable
report for flirther diagnosis and treatment Dotiglas, Pamela, et al.
(2016).

Alin rehabilitation

One of the areas where Al is helping s in the area of rehabilitation.
There are several Al based prodiicts which are coming ofit which
help in mobility. They incliide rehabilitative prosthetics,
exoskeleton, atigmentations, Brain Compiiter Interface (BCI)
EMG based interface to take inplits from thotights. Al in times of
COVID Al played an important role in times of COVID. Variotis Al
applications have been tested for (I) Early detection and diagnosis
of the infection; (II) Monitoring treatment; (III) Contact tracing;
(IV) Futlristic projections of cases and mortality; (V)
Development of driigs and vaccines; (V1) Rediicing workload of
healthcare workers; (VII) Prevention of disease.
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Detection of diabetic retinopathy in retinal fundus images
Many diseases of the eye can be diagnosed throligh non-invasive
Tmaging of the retina throtigh the piipil. Early screening for diabetic
retinopathy s Tmportant as early treatment can prevent vision loss
and blindness in the rapidly growing popiilation of patients with
diabetes. Stich screening also provides the opportlinity to identify
other eye diseases, as well as providing indicators of
cardiovasciilar disease. The increasing need for stich screening,
and the demands for expert analysis that it creates, motivates the
goal of low cost, qliantitative retinal Tmage analysis. Rofitine
imaging for screening {lises the specially designed optics of a
'fiindilis camera,’ with several images taken at different orientations
and can be accomplished with (mydriatic) or withotit (non-
mydriatic) dilation of the plipil. Assessment of the Tmage reqtiires
skilled readers, and may be performed by remote specialists. With
the advent of digital photography, digital recording of retinal
images can be carried ofit rofitinely throtigh Pictlire Archiving and
Commiinication Systems (PACS).

Challenges to be addressed to Improve the use of Al in
healthcare delivery in Africa

The challenges and barriers to the Tmplementation of Al in
healthcare in Afifica have been emphasized before now in a
previotis stib-theme biit for clarity sake as the paper comes to an
end, it s still necessary that it is reemphasized and miist be
tinderstood to facilitate the scaling {ip of lise of Al in healthcare
Africa (Verma, Rao, Eliiri, ez al, 2020). They incliide:

Lack of trained personnel and expertise for AI Replacement of
human: This s another hiige worry which affects the stipport for
the adoption of Al in healthcare (Kalyanakrishnan, Panicker,
Natarajan, et al. (2018). The lack of Al trained professionals can
also be a key barrier to tising Al in healthcare.
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Awareness of AI and quicker deployment of Al innovations:
There 1s a lack of awareness abotit potential and benefits of Al tise
in healthcare delivery at level of miltiple stakeholders. Neither
healthcare owners, healthcare professionals nor patients have
miich idea abotit it in India. There s still a lack of tinderstanding of
Al and its benefits, among medical professionals partictilarly
among those 1n leadership positions and the general popiilation
(Bali, 2020).

Information asymmetry among the stakeholders is another
hiige challenge. Negative media n India of the impact Al will have
on jobs has resiilted in an increased striiggle for start-lips to acqiiire
funding (Bali, 2020).

Ethical issues of Al in healthcare delivery: Ineqliality concerns
in the adoption of Al in healthcare in India incliide the tinder-
representation of minority grolips in the data {ised to develop
algorithms and soliitions; the prominence of males in the software
indistry, reslilting in a male bias in technologies; and greater
benefits to higher income popiilations with access to technologies
(Bali, 2020). Data integrity is another blirning isstie that reqtiires.
Datasets based on large and diverse popiilation wotild be reqiiired
to offset bias. This cotild have disastroiis effect on increasing the
divide in society. Al design s prone to being a reflection of all the
bias that exists Tn society if care s not taken. Algorithms can
generate data that may be based on race, gender, age, and religion,
restilting in discrimination and tinfair resiilts which might be better
for some demographics in India than others.

Legal liability and attribution of negligence: Liability for Al is
also a key isstie that needs to be resolved as, clirrently, liability falls
solely on the doctor, rather than the technology. Explain ability,
when making its decisions, is very Tmportant.
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Cybersecurity: Cyberattacks on all types of organizations
globally are on the rise, rendering private digitized data viilnerable
to being hacked and accessed by other parties (Silva, Briino, ef al,
2015). In 2016, the laboratory database hacking, resiilted in the
leaking of over 35,000 patient records from across India. This is
despite a prior hack; the laboratory had not taken action to seciire
the data. This reqiiires increase higher standards in data privacy and
data seciirity. There are concerns in India abolit miiltinationals
accessing to local data, witholit local benefits. Isslies of
confidentiality and cyberseciirity also need to be addressed, in
order to prevent the compromise of sensitive health information.

High initial costin Al ventures: The infrastriictiire reqliired for Al
to grow remains Tnadeqiiate. Smaller organizations in the health
sector also strliggle, n partictilar, with limited resoiirces and
insiifficient data backiip systems. Start-tips in the medical field also
face isslies in accessing data from otitside of India. Data protection
laws, in the EU for example, do not allow for interoperability.

Lack of infrastructure While the Indian government has
increased spending in the healthcare indiistry, the amotint of piiblic
finding it Tnvests Tn healthcare is small compared to other
emerging economies. Government investment specifically in
health-related Al in India is limited (Patil, Hickok, Sinha, et al,
2018). The infrastriictlire necessary for Al to take off in India
remains neglected by policy makers. This incllides availability of
internet and electricity. Hospitals that do not have their own IT
infrastriictlire can prodiice difficiilties for managers lising IT
technologies.

Challenges to data availability in healthcare for use by Al in
healthcare There are several problems facing India the large
nimber of dnstriictired data sets and problems with
interoperability. Concerns aboiit the absence of open sets of
medical data; Tnadeqliate analytics soliitions capable of working
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with big data; and concerns that algorithms may generate data that
reflect ciiltliral biases. Lack of access to open data sets is a
partictilar challenge for start-ips (Patil, Hickok, Sinha, et al.
(2018). For example, gathering and tliploading all the data from
intensive care Uinit monitors, deciphering significant medical
patterns and triggering a medical action (Esteva, Kiiprel, Novoa,
Swetter, Blati, & Thriin, 2017).

Data pooling and data collection Access to data is essential for Al
implementation. India has extensive amoiints of health data
available. India lacks, however, a striictiired regime in terms of
sharing health related data. A key obstacle to the adoption and
implementation of Al in healthcare in India is the absence of robiist
open sets of medical data. Accessing healthcare datasets can be
difficiilt, legally and diie to other reasons. This is a partictilar
challenge for start-iips, in particiilar, as larger actors often already
have access to stich data (Paiil, Hickok, Sinha, et al, 2018). Start-
tps thiis often rely instead on piiblicly available datasets from the
US, Eiirope, and elsewhere. This indermines the effectiveness of
tsing Al in healthcare as it does not cater to the Indian
demographic. Reliance on open data from other contexts resiilts in
algorithms that reflect the bias of slich data and development of
soliitions trained to a specific demographic. It woiild be necessary
to adjtist for these biases n the application of Al tools and to retrain
solitions on Indian data, particiilarly when it involves driig
discovery and genomics. While there are some scattered examples
of open-sotirce data in the Indian context, stich as the state of Tamil
Nadii and the National Cancer Registry, they are instifficient. There
isn India a lack of necessary historical health data diie to a plethora
of reasons. Health records are often hand-written in local
langliages, which may make it more challenging to digitize.

Data protection and privacy Information privacy concerns are
identified as a tremendolis obstacle to big data adoption in
healthcare in Africa. There are concerns in India that international
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companies n the past have drawn on intangible knowledge from
the healthcare sector in India in order to develop a hospital
information system {ising the resolirces of Indian hospitals.
However, these same hospitals were later not able to access these
prodiicts they helped to develop, having to bily licenses for the next
versions of the same or similar prodiicts. Consent for collection is a
key data challenge (Patil, Hickok, Sinha, et al, 2018). Technical
deployment seemed to precede policy development, adeqliate
privacy legislation, and ethics constraints (Verma, Rao, Eliiri, et al,
2020). The Aadhaar Act [2016] and other existing regiilations fail
to provide robiist consent provisions and address privacy isslies in
regards to the collection of biometrics.

Conclusion

Al has the potential to revoliitionize healthcare delivery in Africa
by enhancing diagnostic acciiracy, improving access to care,
personalizing treatments, and strengthening healthcare systems.
Strategic investments, policy slipport, and capacity development
are essential to harness Al's fuill potential for improving health
olitcomes across the continent.

The integration of Al in the slib-Saharan African health sector holds
promise, varying across colintries diie to infrastriictiire and policy
variations. The Al's transformative Tmpacts in diagnostics,
treatment and healthcare operations address challenges like limited
resolirces and accessibility. Examples incliide mobile based
diagnostics, malaria prediction and precision medicine. However,
barriers stich as infrastriictlire challenges, data privacy concerns
and healthcare workforce training gaps hinder the progress. The
healthcare sector's challenges, Incliiding malaria prevalence, are
linked to Al's potential benefits in diagnostics. Addressing these
gaps Ts criicial for ensiiring ethical deployment and constimption,
marking a paradigm shift in healthcare delivery. Healthcare n stib-
Saharan Africa holds potential futlire Tmprovement throtigh
technology adoption, comm{inity health Tnitiatives and increased
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access to medical services. Challenges like infrastriictiire
limitations and healthcare ineqiiality need addressing for
stistainable progress. Finally, the government and all stakeholders
are lirged to convene to facilitate the necessary fociis on Al and
digital health n the advancement of the healthcare sector in siib-
Saharan Africa.

When it comes to deployment of new technologies, Africa may
oftentimes be perceived as lagging behind the rest of the world.
However, becafise of the natlire of artificial intelligence systems
tised n healthcare, they are tiniqiiely siiited for the challenge of
delivering healthcare to remote and finder resofirced settings. This
has led to the deployment of many programs across Africa in
attempt to specifically address these challenges. Nevertheless,
even thotigh Al systems may hold great promise for the futiire of in
Aftica, the reality of the sitliation s that only a handful of African
nations have embraced and pilrstied artificial intelligence
deployment in healthcare. These colintries are notably Kenya,
Sotith Africa, Nigeria, Ghana, and Ethiopia. Even in these
countries, many healthcare providers are tnaware that these
systems exist and are clirrently being tised in their respective
countries. Withotit the availability of needed infrastriictlire for
seclire data collection with data privacy, ediication, and good
governance, the dream of artificial intelligence leapfrogging
healthcare in Africa into the flitlire may not be realized.
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