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ABSTRACT

Introduction
The integration of advanced imaging technology into healthcare systems across Africa presents both significant
challenges and promising opportunities. While the global field of medical imaging continues to evolve rapidly, many
African countries have lagged in adopting these advancements, hindered by systemic, financial, and infrastructural
barriers. Nevertheless, with focused efforts at both local and international levels, these obstacles can be addressed.

Purpose
This paper highlights current advances in medical imaging and related implementation challenges for healthcare
systems in Africa. It examines the challenges surrounding the acquisition and integration of advanced imaging
technologies, including financial, infrastructural, and systemic barriers. The paper emphasizes the need for locally
informed policies, increased health sector investment in imaging, and the development of a well-trained workforce
through comprehensive education and training programs. It also highlights the importance of research, innovation, and
strategic collaborations among international organizations, professional bodies, and local stakeholders. By addressing
these key areas, the paper provides actionable insights to guide African countries in advancing medical imaging for
improved healthcare delivery and patient outcomes.

Keywords: Medical Imaging Advances, Medical Imaging in Africa, Future of African Healthcare, Medical Imaging
Implementation, Medical Imaging Challenges
Submitted: 2025-01-20 Accepted: 2025-05-20 Published: 2025-06-01

Corresponding Author: Alen Musisi*
E-mail: alenmusisi2012@gmail.com
Ernest Cook Ultrasound Research and Education Institute, Sir Albert Cook Road, P.O. Box 7161, Mengo, Kampala
Uganda

INTRODUCTION

Medical Imaging technology uses ionizing and non-
ionizing radiation for diagnosis, treatment, and
monitoring of disease conditions(1). Healthcare
professionals select specific imaging modalities based on
symptoms presented to help diagnose and manage a
range of conditions(2). The advancement in medical
imaging techniques plays a crucial role in standardizing
screening, diagnosis, reporting, and management of
protocols for both communicable and non-communicable
diseases. Emergent conditions and epidemics such as
COVID-19 have benefited from technological
advancements such as telemedicine and artificial

intelligence, which have increased the effectiveness of
medical imaging practices(3).
The Introduction of cutting-edge medical imaging
technology in Africa confronts many challenges,
including but not limited to skill set disparities, human
resource limitations, and the dynamic landscape of
evolving diseases(4). Notably, the continent grapples
with a pronounced scarcity of advanced medical imaging
equipment(5, 6), precipitating diminished levels of
accessibility and utilization(7), adversely impacting the
overall quality of imaging services.
The paper seeks to give a nuanced understanding of the
current status, barriers, and potential pathways forward
in medical imaging across the African continent through
a comprehensive examination.
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HISTORY AND ADVANCES OF MEDICAL
IMAGING TECHNOLOGY

Medical Imaging stands as one of the most revolutionary
innovations in the medical field, with a captivating 128-
year history that includes the pivotal developments in x-
ray, Ultrasound (US), Magnetic Resonance Imaging
(MRI), Computed Tomography (CT) and functional
imaging using Nuclear Medicine (NM) technology;
Positron Emission Tomography (PET) and Single Photon
Emission Tomography (SPECT).
The accidental discovery of X-rays in 1895 by Dr.
Roentgen has revolutionized healthcare, especially in
detecting various medical conditions (8). In Africa, X-
rays were introduced in countries like South Africa
(1896), Egypt (1906), Uganda (1907), Nigeria (1913),
and other regions(9). However, the adoption of advanced
imaging technology in Africa has been slower compared
to the rest of the world(10). Digital x-ray technology in
Africa has seen gradual progress since the 1980s, though
still underutilized due to a lack of training of the existing
human resource(11).
Diagnostic ultrasound was introduced in the 1960s, using
high-frequency sound waves and detection of echoes for
imaging from various layers of tissues(12, 13). The
modality has gone through a series of advancements,
including one of the latest as Real-time Virtual
Sonography (RVS), which enhances the accuracy of
breast lesion detection when utilized alongside MRI(14).
It is not known whether some African countries have
acquired this yet, as many still face significant
challenges in acquiring and utilizing these ultrasound
advances(15).
MRI was introduced in the 1970s in the UK, and it
provides superior soft tissue contrast of the human
anatomy non-invasively(12). MRI operates on the
principle of nuclear magnetic resonance of protons in the
presence of strong magnetic fields and an applied RF
pulse, resulting in the difference in the relaxation rates
observed between different tissues, leading to the
excellent soft tissue contrast(16). Africa has seen a slow
pace in acquiring MRI systems, with less than a third of
African countries having, on average, one machine per
one million people(17). Even those installed with new
advances, like basically functional MRI and
neuroimaging, are not fully utilized because of limited
availability to education and training resources(18, 19).
CT was first developed by Hounsfield in 1969(20). It
generates cross-sectional anatomical images by capturing
a sequential series of slices, which are then reconstructed
by a computer to visualize internal structures(21). It has
seen a series of advancements to the current generation
of photon-counting CT detectors that are still limited to
the developed world. These have exceptionally high
spatial resolution, minimal electronic noise, and
enhanced contrast-to-noise surpassing the capabilities of
current CT detectors(22, 23). Over the past two decades,
African countries have significantly increased their
acquisition and utilization of CT equipment for various
medical conditions(24). However, technological
advancements in CT scanners are still underutilized in

African nations because of a lack of trained personnel
and high operation costs(19)

NM is a gold standard for functional imaging using PET
and SPECT. NM has been in use since the 1990s, with a
resurgence in recent years with combined usage of CT or
MRI to enhance localization(12, 21). Over the past 50
years, NM has become crucial in managing public health
issues worldwide because of advances in its technology,
software, radiopharmacy, and instrumentation. This
progress has highlighted NM importance in diagnosing
and treating diseases like cancer, heart disease,
gastrointestinal, neurological disorders, among others.
Africa has seen developments in NM over the last three
decades, with South Africa and North African countries
showing growth similar to developed nations. However,
in many other African countries, NM growth has been
limited to basic clinical services using 99mTc studies and
iodine-131 treatments(25).

CONTRIBUTIONS OF MEDICAL IMAGING
TO AFRICAN HEALTHCARE

Medical imaging has revolutionized the healthcare sector,
offering unprecedented insights, driving research, and
achieving practical milestones in the past few
decades(26).
Although technological advancements have been slow in
developing countries, emerging conditions and
epidemics have accelerated progress(27). Covid-19
highlighted the crucial role of medical imaging, leading
to increased use of CT scans for screening and diagnoses
due to their high sensitivity compared to X-rays and
easily accessible ultrasound(28). Countries like Uganda
seized this opportunity to equip regional health facilities
with more imaging modalities in readiness for future
preparedness(29). Additionally, emergent conditions like
cancers have prompted the procurement of recent models
of CTs, PET scanners, and the application of Artificial
Intelligence in Africa, with variability of implementation
and a huge workforce shortage(30).
Furthermore, global initiatives like "Making Pregnancy
Safer" and "End TB" have promoted the use of obstetric
ultrasounds for better maternal and newborn outcomes.
This global move has seen the introduction of portable
PoCUS probes and 3D ultrasound systems in low-
resource settings that are used to confirm intrauterine
pregnancy, fetal viability, and a number of fetuses (31,
32). The initiative to end TB by 2030 has led to the
installation of equipment in low-income communities
and the integration of chest X-rays in routine TB
screenings in South African countries like Lesotho,
Malawi, Mozambique, and Zambia, and East African
countries like Uganda, Kenya, Tanzania, and
Ethiopia(33). This effort has also spurred the use of
artificial Intelligence (AI) techniques, such as WHO's
CAD-TB, with scientists developing machine learning
datasets and algorithms for early TB detection in
underserved areas(34, 35). However, little is still known

https://imaging.sjpublisher.org/index.php/imaging/index
https://imaging.sjpublisher.org/index.php/imaging/index
https://imaging.sjpublisher.org/index.php/imaging/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=1
https://doi.org/10.51168/3by79k65


SJ Medical Imaging and Radiology Africa
Vol. 2 No. 6 (2025): June 2025 Issue

https://doi.org/10.51168/xe8zj007
Statement Paper

Page | 3

about AI’s applicability to community-based active case
findings for TB(36)

MEDICAL IMAGING MODALITIES CURRENTLY IN AFRICA

Advanced imaging technologies are limited in the African healthcare sector compared to that of the developed
world(37), and the equipment coverage varies from country to country. Except for South Africa, most African
countries lack the minimum number of medical imaging equipment recommended by the WHO(7). Table 1 illustrates
the under-distribution of imaging equipment in Africa. Most of the data were obtained from recent publications, with
the remainder sourced from statistics provided by authors from their respective countries. Table 1 highlights the most
widely used and the least available modalities, with conventional X-ray being the most utilized and NM and bone
densitometry being the scarcest. While data were obtained from 12 out of the 54 countries, this selection provides a
valuable representation of the broader trends across the region. These 12 countries were chosen based accessibility of
data, diversity in healthcare infrastructure, and availability of a contributor to this statistical data, which allows for
meaningful analysis and comparison.
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Table 1: Statistical distribution of medical imaging equipment, as of 2024
Country Population #MRI #CT # Co-

X-ray
# Fluoro #Mammo #Ultra #IR Dental NM Bone Densitom

etry
Ghana(38) 31,478,523 18 46 454 47 37 -------- 3 --------
Uganda 45,850,000 10 27 653 117 12 -------- 7 82 1 1
Kenya 56,600,000 87 1018 5433 679 283 86 45 36 6 4
Ethiopia 129,719,719 28 140 1208 10 35 633 132 373 4 4
Nigeria(17, 38-40) 228,394,504 100 150 ------ ----- 50 ------- 8 ------- 3 -------
South Africa(17, 38, 40, 41) 59,890,000 243 282 >1450 117 ----- ----- ------- 107 --------

Egypt(17, 38, 40) 114,235,107 277 725 >2500 ------ ~185 ------- 622 (app)
3000

139 ---------

Tanzania(17, 38, 40) 69,128,496 17 21 21 400 3
Morocco(17, 38, 40, 42, 43) 38,160,034 119 360 >4500 -------- 110 99 60 ----- 34 -------
Rwanda(17, 44) 14,368,827 5 7 52 5 5 ------ --- ------- 0 0
Zambia 21,052,273 7 13 235 9 20 84 0 53 2 1
Zimbabwe(38, 40, 45) 16,969,458 6 22 401 18 10 ------ ---- ------ 2 3

Malawi 21,375,000 3 11 134 0 4 128 0 83 0 0
Sudan 43,849,260 15 30 875 82 40 200 23 38 13 2
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CURRENT ADVANCES OF MEDICAL
IMAGING IN AFRICAN HEALTHCARE

In Africa, the integration and advancement of medical
imaging technologies have seen notable progress over
the past two decades, despite persistent infrastructural
and resource-related challenges. A growing body of
literature underscores the continent-wide transition from
analog to digital radiography, largely driven by the
increasing affordability of digital systems and the
demand for enhanced image quality and operational
efficiency(46, 47).

Ultrasound remains the most widely accessible imaging
modality, particularly in rural and resource-constrained
settings, due to its portability, widely accessible, non-
ionizing nature, and cost-effectiveness(48). Its
application in obstetric care, abdominal imaging, and
point-of-care diagnostics is well documented. More
recently, the deployment of handheld ultrasound devices
has extended diagnostic capabilities to remote areas, with
promising results in maternal health and emergency
care(49).

Advancements in CT and MRI are increasingly evident
in Africa. CT has gained prominence in trauma and
oncology care, while MRI is being used for neurological
and musculoskeletal imaging(50-52). However, access
remains uneven, with many rural and secondary
healthcare facilities still lacking these modalities.

Tele-radiology has emerged as a transformative tool for
addressing the acute shortage of radiologists on the
continent(53). Several studies report successful tele-
radiology collaborations between African institutions
and international partners, significantly improving
diagnostic turnaround times and access to specialist
interpretation(53, 54). This trend is complemented by the
gradual adoption of Picture Archiving and
Communication Systems (PACS), which enhance
workflow efficiency and data management in hospitals.

AI and computer-aided detection (CAD) systems are
being piloted in countries like Kenya, South Africa, and
Uganda, particularly in tuberculosis screening and breast
cancer detection(55). These innovations aim to augment
the capacity of overstretched radiology services,
although challenges related to infrastructure, regulatory
frameworks, and data privacy persist.

A case in point is; despite the challenges, the future of
medical imaging in African healthcare is promising.
Emerging technologies such as AI in diagnostics(56-58),
portable imaging devices(6), and innovative telemedicine
platforms(59) offer new opportunities for improving
access to quality care. These advancements, coupled
with ongoing efforts to build a skilled workforce and
improve healthcare infrastructure(60), could significantly
enhance the capacity for early disease detection and
treatment across the continent.

CHALLENGES TO ADVANCING MEDICAL
IMAGING IN AFRICA

The WHO estimates that 2/3 of the global population
lack access to radiology services, a disparity particularly
pronounced in developing countries. Despite accounting
for 84% of the world's population, these regions
contribute only 12% to global health spending(45, 61,
62). While advanced imaging modalities such as CT,
MRI, and PET are increasingly available globally, their
adoption in Africa is uneven due to persistent challenges.

Government Policies

The policy landscape in many African countries presents
significant barriers to the effective acquisition and
implementation of advanced medical technologies.
Service planning, sustainability, and the availability of
adequate data to inform future strategic planning, policy
development, standards, and guidelines are lacking in
developing countries(63). In Nigeria, policies neglect
key areas like information technology (IT), requiring
changes to enhance awareness and competence.
Unfavorable government policies impede civil service
employment, compromising the healthcare system(64).
Uganda’s Health Sector Development Plan (HSDP)
2015-2020 recognizes medical equipment importance
however, the 2009 Uganda National Medical Equipment
Policy limits low-level centers to ultrasound and general
radiography at health center IV. Additionally, the plan
does not specify the required technology for these
facilities(62). In Africa, policies for integrating
telemedicine and AI in healthcare infrastructure are
lacking(65), yet these new advances have the full
potential of changing the future of medical imaging on
the continent.

Investment Plans

HealthTech investments yield financial returns and
positive social impact by enhancing healthcare
accessibility and affordability in developing countries.
Insufficient investment plans and device procurement
processes, perceiving imaging as peripheral to healthcare
delivery in developing countries, pose challenges, with
low budget allocations being the major issue. Imaging
has been neglected in healthcare planning for decades
due to its complexity and resource requirements(6, 63,
66, 67).
In Nigeria, inadequate investment plans restrict access to
new technologies. Scarcity of equipment relative to the
population, coupled with affordability, is exacerbated by
the prevalent practice of clients paying out of pocket,
with minimal health insurance access. Similarly, in
Uganda, the health budget has declined relative to GDP
and overall government expenditure, impacting resource
allocation for addressing health needs(62). Governments
in developing countries prioritize cost savings, imposing
budgetary constraints on health systems(68).
Additionally, Governments in developing countries lack
strategic plans that can guide health sector investments.
Lack of continuity and failure to capture critical lessons
during plan implementation have been emphasized in the
Malawian Health Sector Strategic Plan II 2017-2022(69).
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Implementation Costs
The high cost of acquiring and maintaining advanced imaging equipment, as well as the expenses associated with
training personnel and upgrading infrastructure, can be prohibitive for healthcare facilities in Africa with limited
resources(66). High sustainability costs, encompassing purchase, skill acquisition, operations, and maintenance,
constitute a substantial portion of the total expenses. The pervasive issue in all countries is the scarcity of funds for
healthcare, with even HICs facing challenges in coping with escalating costs amid ongoing economic downturns(64).
Limited financial resources hinder the growth and acquisition of the latest technology in Africa. The continent heavily
depends on donated equipment, with 40% not fully functional, donated at the end of their lifespan with limited
availability of spare parts(63), lack of user manuals, no service contract or warrantee, no local qualified service
Engineer, and often donated without vendor assistance(7). Additionally, vendors offer service contracts for the
equipment bought from them, yet they are included in less than 40% of the purchases(7). In Nigeria, the major
challenge is the exorbitant cost linked to the acquisition of medical imaging, stemming from the country's economic
struggles(70). The capital-intensive nature of the equipment and infrastructure, and the highly skilled personnel
required, present insurmountable barriers for developing countries(71).

Poor Leadership and Management

Effective leadership from healthcare professionals is crucial, however, it is frequently lacking in the medical imaging
industry(72). A major challenge to come will be identifying and nurturing leaders equipped for the complexities of
healthcare systems, driven by rising demands. African leadership in healthcare is often scrutinized and considered a
contributing factor to the region's health challenges, including adaptation to technological changes(73).

Human Resource

The workforce to operate imaging modalities remains insufficient. A clear example: the number of radiologists in four
selected teaching hospitals in Boston exceeds the total count for the entire West Africa(7). The high burden of disease,
especially in sub-Saharan Africa, has been exacerbated by various factors, including a shortage of a skilled workforce
that is largely attributed to brain drain(3, 74, 75). Even if advanced imaging technology were largely available in
Africa, the scarcity of skilled and trained biomedical engineers poses a challenge in maintaining such equipment in
optimal working conditions(62), in addition to a lack of adherence to equipment servicing practices(4). The status of
staffing in some African countries is shown in Tables 2 and 3 below. Data was obtained from recent publications and
Authors from different countries.
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Table 2: Number of skilled health professionals in medical imaging by profession in selected countries in East and North Africa
Regions East Africa North Africa
Countries Ethiopia Kenya Rwanda Tanzania Uganda Egypt Morocco Sudan
Population (million) 129.72 56.60 14.37 69.13 45.85 114.24 38.16 43.85
Number of Skilled Health
Professionals

Radiologists 475 430 11 60 113 1250 338 85
Medical Physicists 14 37 0 4 11 374 61 38
Radiographers 2500 1,700 ------- 1200 770 ------ ------ 727
Biomedical
Engineers

4004 480 ------- 350 > 1000 ------- ------ 108

Skilled Health Professional
Density/10,000

0.50 0.45 -------- 0.23 0.41 ------ ------- 0.22

Table 3: Number of skilled health professionals in medical imaging by profession in selected countries in Southern and West Africa
Regions Southern Africa West Africa
Countries Malawi South Africa Zambia Zimbabwe Cameroon Ghana Nigeria
Population (million) 21.38 59.89 21.06 16.97 27.29 31.48 228.39
Number of Skilled Health
Professionals

Radiologists 2 1007 12 176 93 335
Medical Physicists 4 136 6 9 2 114 100
Radiographers 263 7910 870 386 380 340 3221
Biomedical
Engineers

41 300 90 -------- --------- -------- > 5000

Skilled Health Professional
Density/10,000

0.15 1.60 0.46 -------- -------- ------- 0.38

(9, 40, 43, 76-78)
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In comparison to developed countries, like the United
States, UK, and Canada that generally have a higher ratio
of radiologists, radiographers and medical physicists to
their populations, the U.S. has around 10-12 radiologists
per 100,000 people, UK has 8.6, Canada has 6.9 and
Australia has 8.4, while European countries have similar
ratios as cited by Ko, C.-H., et al. 2024 (79).
Additionally, they often have more medical imaging
technologists and support staff. This strongly draws a
thick line between developed and developing countries
concerning human resources.

Training

The success of Medical Imaging relies on a well-trained
workforce, encompassing technologists, radiologists,
medical physicists, and biomedical engineers. The
impediment to this success is a lack of local training
programs, training institutions, and the necessary
infrastructure(74, 80, 81). Table 4 depicts the scarcity in
terms of the number of training institutions for different
medical imaging professionals in thirteen countries in
Africa. The selection of countries provides a valuable
representation of the broader picture across the region.

Table 4: Number of institutions facilitating the training of medical imaging skilled
medical professionals in selected countries in Africa
No Country Radiographers Radiologists Medical

Physicists
Biomedical
Engineers

1 Uganda 4 3 0 3
2 South Africa(74) 9 6 5 --
3 Egypt(40) 11 5 8
4 Ethiopia 7 4 0 5
5 Nigeria(40) 7 27 10 --
6 Ghana 6 4 1 3
7 Kenya 5 11 1 7
8 Tanzania(74) 2 2 1 --
9 Morocco(40) 8 6 1
10 Zambia 3 1 0 2
11 Zimbabwe(40, 74) 3 1 2 2
12 Malawi(74) 2 0 0 2
13 Sudan 5 4 2 4

Despite the significant evolution of medical imaging
curricula over the years(82), developing countries face
curricula update challenges, impeding alignment with
rapid field advancements(83). Moreover, a shortage of
qualified professionals to teach medical students imaging
principles has widened the gap in radiology
education(84).
Limited user personnel training in developing countries
reduces confidence, as many buyers rely on third-party
distributors for both new and refurbished equipment(7).
This significantly contributes to a shortage of trained
healthcare workers to operate such equipment. Similarly,
in Zambia, it was reported that insufficient training for
engineers and physicists in equipment safety and
maintenance is evidenced in public hospitals as they
resort to a trial-and-error approach and suboptimal
machine utilization(85).

PROPOSED SOLUTIONS TO THE
CHALLENGES

Developing countries' healthcare systems require
innovative solutions to overcome the current challenges.
Without addressing these challenges, achieving the
WHO’s Sustainable Development Goals (SDGs) of
Universal Health Coverage (UHC) by 2030 is unlikely.

Informed Policies

Public health sustainability relies on a multifaceted
approach, encompassing effective healthcare policy,
robust regulatory frameworks, procurement policies,
innovation strategies, and an intellectual property (IP)
system. Establishment and reinforcement of national
policies are crucial for acquiring appropriate medical
imaging technologies, supporting primary care and
specialty services, and contributing to overall population
health improvement. Neglecting technical experts' input
in procurement processes due to gaps in policies leads to
acquiring outdated imaging technology(3).
Implementing an innovative framework for a tiered
diagnostic imaging service that adapts to the varying
resources in different contexts and settings may
empower local technical experts to contribute to
decision-making processes, support national policies,
adhere to norms and standards, and participate in cost-
effectiveness studies that can inform future policies(3).
The presence of strong regulatory policies ensures
consideration of advanced imaging technologies during
procurement processes. The policies may guide training,
utilization, and maintenance of these technologies. For
instance, Kenya has a policy on medical imaging for the
practice and licensing of imaging facilities. Enhancing
African regulatory bodies with policies for periodic
surveillance ensures the use of new technology and the
decommissioning of outdated ones. Similarly, Uganda’s
National Advisory Committee on Medical Equipment
regulates and specifies purchases for various health
center levels. Beyond technology acquisition, the
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government may consider subsidizing access costs for
the broader population, necessitating the development of
relevant policies. Furthermore, Algeria has a free access
to health care policy in which all its citizens have
benefited, a policy that each African country may need
for the improvement of access to healthcare, including
medical imaging services for a broader population.

Health Budget (Prioritize Health)

Governments may consider relocating funds from low-
impact programs to higher impact as medical
imaging(86). Increasing health budgets and
implementing universal healthcare insurance for all
citizens are also important measures(62, 64, 80, 86). For
instance, Algeria has prioritized its health budget by
acquiring several PET CTs and distributing advanced
imaging equipment across the country. Similarly,
Uganda boosted its training budget for professionals and
has equipped all regional hospitals with state-of-the-art
CT technologies.
Investing in a reliable power supply and network
connectivity is essential to support the implementation of
new imaging technology(3). Strengthening public-
private partnerships is vital to reducing inequalities and
improving access to advanced technologies(62). Kenya
and Egypt have taken steps to decentralize imaging
facilities, improve accessibility, and invest in national
health insurance systems, ensuring affordable access to
imaging technology for workers and their dependents.
Additionally, planning for the maintenance budget of
new technology is critical to avoid underestimation.
Including service contracts in the initial purchase
agreements and budget considerations helps ensure a
comprehensive and sustainable financial plan for the full
lifecycle of the technology(87).

Leadership and management

Strong leadership is essential for transforming
technological changes into opportunities, requiring a
problem-solving mindset and a team-based approach(88).
A collaborative leadership model is widely
recommended for maintaining quality improvement in
medical imaging(68, 89, 90). As technological
advancements continue, leadership from both
professionals and organizations plays a key role in
guiding the successful integration and management of
these changes, requiring careful planning to address the
growing complexity of medical imaging technology and
its associated challenges(91). Leaders in medical
imaging must adapt to address challenges in quality
assurance, adaptability, and human resource
management. Health leaders may need to evolve and
broaden their skills to navigate the current healthcare
landscape effectively.

Train and train more to enhance the
workforce.

Health systems may benefit from prioritizing the
recruiting and retention of qualified staff, especially

those with advanced training and skills(3, 66).
Establishing comprehensive training programs focused
on specialized education in imaging areas could enhance
capacity in developing countries(92). Collaboration with
both public and private training institutions in HICs, as
well as partnerships with NGOs, could also support these
efforts(6, 66). A case in point, the IAEA has collaborated
with a number of institutions in Africa to provide
training to professionals in the medical imaging field.
Ghana hosts an IAEA Regionally Designated Center
(RDC) for Medical Physics Education and Training. The
program includes a 2-year master’s degree (MPhil) and a
two-year clinical internship, as well as a 4-year PhD
degree program. Medical Physicists are trained within
the country to ensure a sufficient workforce for the
country and the African sub-region.
Uganda has a limited number of training institutions
catering to Radiographers, Sonographers, Radiologists,
and Biomedical Engineers, along with active societies
that provide CMEs. Egypt has a comprehensive human
resource development plan for medical imaging
professionals, including national fellowships,
professional diplomas, MScs, PhDs, and MDs.

Invest in Local Maintenance Training
Programs

Investing in local maintenance training programs can
cultivate a workforce of skilled technicians who are
proficient in maintaining and repairing medical imaging
equipment. This not only reduces dependence on
expensive foreign experts but also promotes self-reliance
and strengthens local healthcare infrastructure.
Furthermore, local maintenance solutions ensure faster
turnaround times for equipment repairs, minimizing
disruptions in healthcare services.
Training programs can be designed in collaboration with
international medical technology companies, universities,
and local health institutions to ensure they meet global
standards. Such programs can also incorporate
continuous professional development (CPD) components
to keep technicians updated with the latest technological
advancements. In the long run, local maintenance
training helps optimize the lifespan of medical
equipment, improves healthcare outcomes, and
contributes to the overall sustainability of healthcare
systems in Africa.

Research and Innovations

Establishing research collaborations between developed
and developing nations can help address medical
imaging disparities, promoting global equity and
enabling sustainable models for high-quality imaging
services in developing countries(80). Innovations
introduce new ideas and changes that extend beyond
conventional technological approaches(93). In
developing countries, innovative advancements in
imaging technology are enhancing healthcare
accessibility and significantly improving diagnostic
accuracy and precision like never before (66, 94, 95).
Increasing investments in research and innovation could
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support the upgrading of facilities with the latest
advancements, fostering global competitiveness.
The impact of AI on medical imaging in developing
countries is expected to be significant, with ongoing
research, development, and validation efforts
contributing to its potential(66). Africa may benefit from
being open to adopting emerging technologies like AI
and integrating them in settings where experienced
human resources are scarce(36).

Collaborations

Collaboration between governments and international
organizations is essential for improving imaging
infrastructure in Africa. The International Society of
Radiology has proposed a comprehensive plan to
enhance the role of medical imaging in global health.
This plan highlights the potential of leveraging AI for
imaging in low- and middle-income countries (LMICs)
and recommends the establishment of the "International
Commission on Medical Imaging" to increase awareness
of the benefits of scaling up medical imaging in these
contexts(6, 66, 96, 97). Implementing this plan will
necessitate the participation of professional and
international organizations. (66).
RAD-AID provides education, equipment, infrastructure,
and support, offering a valuable resource for developing
nations(98, 99). WHO collaborates with partners and
equipment manufacturers to develop training programs
for equipment users, tele-radiology, and promotes AI to
improve medical imaging services in developing
countries. The European Society of Radiology is
collaborating with IAEA on a project to distribute the
ESR iGuide, which includes imaging referral guidelines
integrated into clinical decision support, aiming to
enhance the appropriate use of imaging in Africa(66).
Africa should embrace these opportunities.

CONCLUSIONS

Medical imaging has undergone remarkable
advancements, with its evolution expected to continue at
a rapid pace. In the coming years, clinicians are
projected to increasingly depend on intelligent imaging
technologies to support evidence-based diagnosis and
treatment. However, the adoption of these innovations in
Africa has lagged. Although the continent recognizes the
challenges associated with acquiring and implementing
advanced imaging technologies, these obstacles are not
insurmountable.

Key barriers include unfavorable government policies,
inadequate investment strategies, high implementation
costs, weak leadership, limited human resources, and
insufficient training opportunities. Addressing these
challenges requires a multi-faceted approach; some
solutions must be initiated locally, while others will
depend on international collaboration.

Efforts to overcome these barriers must involve
coordinated actions among governments, international
organizations, professional bodies, and key stakeholders.
Evidence shows that enhancing medical imaging services

in developing countries yields substantial improvements
in healthcare outcomes (100). Achieving this will require
the formulation of informed policies, increased health
budget allocations specific to imaging, targeted
professional training, and a focus on research and
innovation.
By implementing these recommendations, African
nations have the potential to significantly reduce barriers
to acquiring advanced imaging technologies and, in turn,
strengthen healthcare service delivery across the
continent.
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