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Towards mitigating radiological health disparities using virtual
strategies in global medical physics education: A RAD-AID
International example

WEYGAND, Joseph @72, FAJEMISIN, Jesutofunmi ©7%** SVOLOS, Patricia ‘7%, BRANCO,
Daniela %7, KEIPER, Timothy D. %7, SULIMAN, Eman *'%, BRYANT, John M. 28,
RUBINSTEIN, Ashley E. % EINSTEIN, Samuel A. %! WHITE, Alichia 7%, MOLLURA,
Daniel J. 02

1 Department of Radiation Oncology and Applied Sciences, Dartmouth College, Lebanon NH, USA

2 RAD-AID International, Chevy Chase MD, USA

3 Department of Applied Physics, University of South Florida, Tampa FL, USA

¢ Department of Machine Learning, Moffitt Cancer Center, Tampa FL, USA

° Department of Diagnostic and Interventional Imaging, University of Texas Health Science Center at Houston McGovern
Medlical School, Houston TX, USA

¢ Department of Radiation Medicine and Applied Sciences, University of California San Diego, La Jolla CA, USA
7 California Protons Cancer Therapy Center, San Diego CA, USA

8 Department of Medicine, Alzahraa University Hospital, Cairo, Egypt

¢ Department of Radiation Oncology, Moffitt Cancer Center, Tampa FL, USA

19 Department of Radiology, Henry Ford Health System, Detroit, MI, USA

1 Department of Radiology, Pennsylvania State College of Medicine, Hershey PA, USA

12 Department of Radiation Oncology, Houston Methodist Hospital, Houston TX, USA

Correspondence:
Joseph Weygand Department of ABSTRACT
Radlation Oncology and Applied Purpose: The global distribution of radiological health services is extremely heterogeneous.

Sciences, Dartmouth College,
Lebanon NH, USA
jweygand@rad-aid.org

In the past few years, it has been shown that approximately 90% of the population in the
low-income world lacks access to radiotherapy and between one-half and two-thirds of the
world’s population lacks availability of diagnostic imaging. One of the primary drivers of this
global heterogeneity is a critical shortage in the global radiological health workforce, of which
medical physicists are an essential component. The pandemic illustrated the effectiveness of
virtual learning which has subsequently been used to supplement education in various global
health settings. Methodology: Building off experiences in other fields, medical physics
volunteers from the international nonprofit organization, RAD-AID International, have
implemented four didactic virtual global medical physics educational initiatives: (1) a medical
physics lecture series open to physicists all over the world, (2) a medical physics course for
radiation oncology residents at the University of Nairobi in Kenya, (3) a medical physics
course for radiology residents at Georgetown Public Hospital in Guyana, and (4) practical
radiation treatment planning workshops open to physicists and dosimetrists all over the
world. Results: These initiatives illustrate four distinct methods through which medical
physicists in high-income countries can supplement the education of medical physicists,
students, and physicians in lower resource regions of the world. Conclusion: This work serves
as a roadmap for other organizations or motivated individuals looking to become engaged in
global medical physics outreach. It also demonstrates the variety of educational activities
that constitute global medical physics education.
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INTRODUCTION projections indicate that by 2030, the majority of
global cancer deaths will occur in low- and middle-
income countries (LMICs) [2]. Radiotherapy is a
cornerstone of cancer care, with approximately 50%
of cancer patients requiring radiation at some point
during their treatment [3]. However, over 90% of the
population in low-income countries lacks access to

Cancer remains a global health crisis and stands as
the second leading cause of death worldwide [1].
Although traditionally perceived as a disease
predominantly affecting high-income countries,
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even basic radiotherapy services [4]. A critical barrier
to addressing this disparity is the shortage of a well-
trained global radiation oncology workforce [5]. For
instance, Elmore et al. [6] estimated that the number
of practicing radiation oncologists would need to
increase more than twenty-fold to meet optimal
global demand by 2030. Similatly, achieving adequate
medical physics staffing in LMICs requires a
comparable increase [7]. Yet, current training
capacities fall far short of these needs. In response,
the 2015 Lancet Oncology Commission [8] called for
innovative  strategies to  train  radiotherapy
professionals worldwide. Reinforcing this urgency, a
recent study surveying institutional leaders in LMICs
recommended  adopting  novel  educational
approaches to address dispatities in medical physics
education [9].

A similar gap exists in access to diagnostic imaging in
LMICs [10-12]. The World Health Organization
estimates that between one-half and two-thirds of the
global population lacks basic diagnostic imaging
services [13]. As with radiotherapy, a key barrier is the
inadequate size of the global radiology workforce
[14,15]. To address this, experts have advocated for
creative and targeted educational strategies in global
radiology education [16].

The COVID-19 pandemic accelerated the adoption
of remote education across many = sectors,
demonstrating its efficacy in diverse global health
settings [17,18], including surgical training [19] and
pediatric care [20]. Virtual methods have also been
employed to supplement the education of radiological
health professionals in LMICs [21,22]. Notably,
Yorke et al. [23] highlighted the efforts of Rayos
Contra Cancer, which delivered topic-specific
educational programs to radiation oncology treatment
teams, primarily in Spanish-speaking regions.

Medical physics forms an essential pillar of the
radiological health sciences [24]. Medical physicists
are integral to radiation oncology and diagnostic
radiology teams, ensuring the safe and effective
delivery of patient care. Their role continues to
expand into other areas of medicine [25,20].
Additionally, radiation oncologists [27], radiologists
[28], radiation therapists [29], and imaging
technologists  [30] must possess a foundational
understanding of medical physics to practice
effectively. Therefore, access to medical physics
education is a prerequisite for expanding radiological
health services worldwide. Yet, receiving such an
education remains an insurmountable challenge in

countries in sub-Saharan Africa (sSA) offered
graduate medical physics education or formal clinical
training programs. Addressing these stark inequities is
a daunting task for the global medical physics
community. Nevertheless, global-minded physicists in
high-income countries (HICs) can make meaningful
contributions by providing and supplementing
education for learners in LMICs.

RAD-AID International, a non-profit, volunteet-
based organization, operates in over forty LMICs
across Africa, Asia, the Americas, Eastern Europe,
and the South Pacific [32]. Founded in 2008 to
enhance access to diagnostic radiology in LMICs [33],
RAD-AID has steadily expanded its efforts in
radiation oncology [34]. Through diverse educational
initiatives targeting varied audiences, RAD-AID
volunteers have made significant contributions to
medical physics education. This manuscript highlights
four specific examples of HIC-LMIC educational
exchanges facilitated by RAD-AID: a global medical
physics lecture series, a course for radiation oncology
residents at the University of Nairobi in Kenya, a
course for radiology residents at Georgetown Public
Hospital in Guyana, and practical radiation treatment
planning workshops. These examples aim to serve as
a roadmap for philanthropic organizations or
individuals seeking to engage in global medical
physics outreach and to showcase the breadth of
educational activities contributing to this vital field.

MATERIAL AND METHODS

This study was deemed exempt from institutional
review board (IRB) approval.

Global Medical Physics Education Lecture Series
(Sub-Section)

The Global Medical Physics Education Lecture Series
(GMPELS) was established in August 2022 with the
aim of enhancing educational opportunities and
fostering collaboration within the global medical
physics community. Initially, lectures were promoted
exclusively via LinkedIn, but after the sixth lecture, a
Google Form was introduced to facilitate consistent
communication with interested individuals. This form
collected respondent details, including name, email,
country of origin and residence, occupation,
institutional affiliation, and interest in medical
physics. The form also inquired about topics of
interest for future lectures, enabling organizers to
invite relevant presenters. The link to the form was

many regions. For example, Ige et al. [31] reported disseminated via Linkedln and through an
that in 2020, only four of approximately fifty International Organization of Medical Physics
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(IOMP) webinar chat function. The form was made
publicly accessible on April 2, 2023, and remains
open indefinitely.

To ensure data consistency, duplicate entries were
reviewed and removed, spelling errors were
corrected, and country name variations were
standardized. Registrant data were analyzed by global
regions, following World Health Organization
(WHO) classifications [35], including the Americas,
Southeast Asia, Europe, the Eastern Mediterranean,
the Western Pacific, and Sub-Saharan Africa. English-
speaking countries were defined as those where
English is an official or majority language, and an
additional classification considered ~whether a
registrant’s country of origin was historically part of
the British Empire.

GMPELS lectures were scheduled in the late morning
Eastern Time to accommodate West Coast presenters
while allowing for reasonable evening attendance in
South Asia. The lectures were conducted on Zoom at
approximately monthly intervals and delivered
primarily by U.S.-based medical physicists, with one
exception featuring a U.S.-based radiation oncologist.
Each lecture was recorded and uploaded to YouTube
and the RAD-AID Learning Center for asynchronous
access. A total of nineteen lectures were delivered
between August 2022 and July 2024, covering topics
in both radiotherapy and diagnostic imaging.

University of Nairobi Medical Physics for
Radiation Oncology Residents Course (Sub-
Section)

In eatly 2023, the leadership of the University of
Nairobi’s radiation oncology residency program
requested a physics course for their 26 radiation
oncology physician residents. RAD-AID volunteers
developed a curriculum based on American Society
for Radiation Oncology (ASTRO) recommendations
[36, 37] while incorporating additional topics relevant
to low-resource settings. The course, launched in May
2023, consisted of 25 one-hour lectures delivered
biweekly over one year by ten U.S.-based medical
physicists. The course curriculum is outlined in Table
2.

Table 1. Represents the list of topics that have been presented
thus far at the Global Medical Physics Education Lecture Series.
Nine lectures have been radiation therapy-focused, while eight
have been imaging-focused. Two of the lectures have been

sufficiently general to span both radiology and radiation
oncology.

Global Medical Phyvsics Educationid Seoes Lectures

Leclure Tople
1 Physicsl Principles of Ulttasound
3 Applicstion ol Brachytherapy
3 Ctinical Ultrssound
4 Modern Linear Acceleratur Technology
3 Small Fleid Dosimetry
& Frinciples of Inverse Flanning
7 Physicel of Inverse Planning
a Bultding Cultures of Satety
- Surface-Guided Radioiherapy
el MRi Contrast Generalion
1" Motion Managemont in Radiotherapy
12 Managemant of Unplanned Trastmant Intarreptions
I Broathing Motion Dynamics In Lung Radletherapy
" Overview of Madical Physics
15 MRE| Sulety
" ROE Modeling in lon Therapy
7 Paralle! lmaging
18 Espanding Atcess ta Brachytherapy
1" Cardiac MR}

Table 2. Illustrates the curriculum delivered to the radiation
oncology residents at the University of Nairobi in Kenya.
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Curceulum for University of Narobs Radiation Oneodoey Besidents
Leclura Tople
1 Radioactive Docay
2 Radiation Production
3 Interaction of Raciation wilh Matier
4 Measurement of Radiation
8 Radistion Dataction
L Mogavoltage Treatment Units
7 Calibration
L] X-Ray tmaging
L} Computed Tomography
10 Radistion Safely
1" Nuciesr Madicine
12 Brachythetapy |
12 Brachytharapy Il
14 Ultrasound |}
"m Uttrasound 1l
AL Magoetio Resonanve tmaging 1
” Magnelic Rusonance imaging I
" Pose Distridution and Treatment Plan Anatysis
18 MU Caiculatioos
20 Trastmant Planning |
n Treatment Planning 1
2 Intenarty Modulsted Radistion Thurspy
bR Electron Therapy
1 Quality Assurance
bL] Stereatactic Proceduras

Table 3. Illustrates the curriculum delivered to the radiology
residents at the Georgetown Public Hospital in Guyana.

Curnculum for Georpetown Pubbic Hospital Radiology Resdents
Lecture Topic
1 Bonics of Radiation
2 image Quality and Informatics
3 Hadiography
4 Mammagraphy
s Flucroscopy
é Radiation Proteclion and Safely
7 Compuled Tomography |
8 Compuled Tomography Il
° Ultrusound |
10 Ultrasouna 11
" Magnetlic Resanance Imaging |
52 Magnetic Resonance Imaging 1l
13 Magnetic Resonance Imaging i
4 Nuclear Medicine
185 Physics Review

Georgetown Public Hospital Medical Physics for
Radiology Residents Course (Sub-Section)

RAD-AID has collaborated with Georgetown Public
Hospital since 2017, supporting the establishment of
a radiology residency program. In 2022, residency
leadership requested a medical physics course to
supplement their training. An initial series of five
lectures across diagnostic imaging modalities was
developed, with topics based on resident-submitted
questions. At the conclusion of the lecture series, a
75-question multiple-choice exam was administered,
which all residents successfully passed.

Recognizing the need for a more comprehensive
curriculum, RAD-AID developed a structured
physics lecture series in 2024. The new curriculum
consisted of 14 virtual lectures covering all diagnostic
imaging modalities, radiation protection, and
biological effects of radiation. The course was
delivered over five weeks, with three weekly sessions
including lectures and interactive Q&A discussions
using the Poll Everywhere platform. Residents were
assigned reading materials and online modules
available through the Radiological Society of North
America (RSNA) prior to each session. A 100-
question multiple-choice exam was administered
three weeks after the final review session.

Radiation Treatment Planning Workshop (Sub-
Section)

The first radiation treatment planning workshop was
held in October 2023, with a second edition
following in February 2024. These workshops were
advertised through RAD-AID’s social media
platforms and via email to personal contacts,
particularly in Kenya and Nigeria. A Google Form
was used to register participants, collecting
information on their name, country, profession,
institution, familiarity with treatment planning topics,
and preferred future topics.

The workshops were designed as hands-on training
sessions illustrating the full treatment planning
process. The first workshop provided a general
overview of treatment planning, covering physics
principles, 3D techniques, and inverse planning. The
second workshop focused on breast cancer planning,
covering 3D breast tangents, comprehensive 3D
breast planning (including nodal coverage), IMRT
breast techniques, and VMAT breast techniques.
Each tutorial was delivered by a U.S.-based certified
medical dosimetrist, except for the physics tutorial,
which was led by a U.S.-based physicist. Data from
registrants were analyzed by WHO-defined global
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regions and whether their country was English-
speaking or formerly part of the British Empire.

RESULTS

Global Medical Physics Education Lecture Series
(Sub-Section)

A total of 226 individuals registered for GMPELS
after removing duplicate entries, representing 60
countries across five continents. Figure 1A illustrates
the global distribution of registrants, with the largest
contingents from India (18.6%), Nigeria (13.3%), and
the United States (7.1%). Figure 2A shows the
distribution by WHO regions, highlighting strong
participation from Southeast Asia (31.0%), Africa
(22.6%), and the Eastern Mediterranean (17.2%).
Additionally, 62.4% of registrants originated from
English-speaking countries, and 70.8% from former
British Empire nations (Figure 2B).

Figure 2: Depicts selected demographics of the
registrants for the Global Medical Physics Education
Lecture Series (GMPELS) and the treatment planning
workshops. Fig. 2.A. shows the distribution of
GMPELS  registrants classified by World Health
Organization (WHO) Global Region, where each
region is fairly evenly represented with the exception
of the Western Pacific Region. Fig. 2.B. further
classifies GMPELS registrants based on whether they
come from English-speaking countries. Fig 2.C.
shows the distribution of the treatment planning
workshops registrants classified by WHO Global
Region, where the majority of registrants (90.8%)
come from the African Region. Fig. 2.D. classifies
registrants of the treatment planning workshops
based on whether they come from English-speaking
countries, where it can be seen that the majority
(89.8%) do hail from English-speaking countries.

Figure 1: Illustrates the global distribution of
registrants for the Global Medical Physics Education
Lecture Series (Fig. 1.A.) and the treatment planning
workshops (Fig. 1.B.).

fig 3.

i Nowprodit Public Service

RAD-AID.org

Radiology serving the world

@&

Figure 3: Illustrates the countries in which RAD-AID
International has at least one partner institution.
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Figure 4: Provides geographic otientation for the
medical physics course for radiation oncology
residents at the University of Nairobi. Fig. 4.A.
depicts the location of Kenya within Africa. It can be
seen that Kenya is located in East Africa on the
Swahili Coast of the Indian Ocean. Fig. 4.B. depicts
the location of the University of Nairobi within
Kenya. Fig. 4.C. depicts the location of the twelve
proposed regional cancer centers [67] throughout
Kenya in Kenya’s Ministry of Health’s effort to
decentralize radiotherapy in the East African nation.

Fig. 5.A Fig. 5.8

Guyana

Ca

Figure 5: provides geographic orientation for the
medical physics course for radiology residents at
Georgetown Public Hospital. Fig. 5.A. depicts the
location of Guyana within South America. It can be
seen that Guyana is located in the northernmost part
of South America on the Caribbean Coast. 5.B.
depicts the location of Georgetown Public Hospital
within Guyana.

LinkedIn was the primary means of discovery, cited
by 54.9% of registrants, though peer referrals (19.5%)

also played a significant role, suggesting enthusiasm
among medical physicists and students in LMICs.
8.4% and 5.8% of registrants learned about GMPELS
through WhatsApp and Facebook, respectively,
despite these platforms not being used for
promotion.

The majority of registrants (55.8%) were clinical
medical physicists, with medical physics students
(17.2%) and academic medical physicists (11.1%) also
well represented. As of July 5, 2024, 17 GMPELS
lectures had been uploaded to YouTube, garnering
2,868 views, with an average of 168.7 (£160.3) views
per lecture. The most-watched lectures were on small
tield dosimetry (549 views), ultrasound principles
(422 views), and MRI principles (412 views). Live
seminar attendance ranged from 25 to 40 attendees,
peaking at 78.

University of Nairobi Medical Physics for
Radiation Oncology Residents Course (Sub-
Section)

The course was successtully completed in May 2024,
establishing a strong relationship between the
University of Nairobi residency program and RAD-
AID. As a result of this partnership, US-based
radiation oncologists initiated a separate clinical
lecture series six months after the physics course
began.

Georgetown Public Hospital Medical Physics for
Radiology Residents Course (Sub-Section)

The expanded 2024 course also saw high
engagement, with residents praising the quality of
instruction and interactive elements. All residents
passed the final exam, with scores exceeding 70%.
The recorded lectures will be made available on the
RAD-AID Learning Center for use by other

programs.

Radiation Treatment Planning Workshop (Sub-
Section)

The two workshops attracted 98 registrants from 14
countries, with the majority (90.8%) from sub-
Saharan Africa. Figure 1B illustrates the geographic
distribution, with Nigeria accounting for 63.3% of
registrants, largely due to one author's personal
contacts. Figure 2C highlights the African region’s
dominant representation in this initiative. Figure 2D
shows that 89.8% of registrants came from English-
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speaking countries
nations.

and former British Empire

The workshops provided hands-on training in
treatment planning, and participants expressed
appreciation for the practical, applied focus.
Recordings of the sessions will be included in the
RAD-AID  Learning  Center  for  broader
dissemination within the organization.

DISCUSSION

As previously noted, RAD-AID International is a
nonprofit organization established in 2008 with the
mission of addressing disparities in global radiological
health services. Dedicated to improving access to
radiology for underserved and resource-limited
populations, RAD-AID pursues its goals through the
donation of radiological equipment, the provision of
hospital support, and a robust commitment to
educational outreach [38]. The organization operates
in partnership with more than 100 hospitals across
over 40 countries, as illustrated in Figure 3, and its
impact is driven by a diverse network of over 16,000
volunteers. Embracing a holistic approach, RAD-
AID incorporates expertise from radiologists,
technologists, nurses, and other professionals to
comprehensively address the multifaceted needs of
radiology programs worldwide [39]. A relatively
recent addition to RAD-AID’s cohort of initiatives is
the medical physics operational program. Each of the
projects described in this manuscript was led by a
medical physicist volunteering within this program, or
by a dosimetrist working under the radiation
oncology operational program in the case of the
treatment planning workshops. This multidisciplinary
collaboration exemplifies RAD-AID’s commitment
to fostering innovative solutions and sustainable
impact in global radiological health care.

The COVID-19 pandemic [40] has profoundly
transformed how humans communicate and interact
with their environment [41]. Beginning in March
2020, as societies were forced into isolation, human
interactions adapted by shifting to virtual platforms
such as Zoom and other online tools [42]. This shift
revolutionized education across all levels, from
elementary schooling to adult and professional
education [43]. Given the inherently long-distance
nature of global health initiatives, these virtual
strategies were swiftly integrated into numerous
global  health applications [44]. Virtual
communication has become so pervasive that
distance, once a significant barrier, no longer poses
the same constraints. Many of the authors regulatly

participate in weekly virtual meetings with colleagues
in Africa and Asia, discussing research, clinical
collaborations, and mentoring relationships with
physicists and students across the globe. While
challenges persist, particularly regarding internet
connectivity in LMICs, especially in rural sSA [45],
the virtual revolution of the past five years has
significantly ~ expanded  opportunities.  These
advancements have enabled medical physicists and
students in some of the most remote regions to
access educational initiatives offered by physicists in
high-income countries (HICs). The global medical
physics educational programs detailed in this
manuscript are a direct outcome of these
technological advancements, promising to redefine
the landscape of medical physics education in LMICs
and bridge long-standing gaps in access and
opportunity.

The GMPELS was established on the belief that
quality medical physics education should be
accessible to all, regardless of geographic location. In
HIGs, it is easy to overlook the relative accessibility
of advanced medical physics education [46]. This
acknowledgment is not intended to trivialize the time,
effort, and financial sacrifices required in HICs but
rather to underscore the profound disparities in
access globally. Opportunities in the field are highly
geographically heterogeneous, presenting significant
barriers for those in LMICs, where graduate
education programs and clinical residency training are
often unavailable. The corresponding author, having
undertaken multiple mission trips to radiology and
radiation oncology departments in LMICs—including
five in Africa and one in Asia—has repeatedly
observed the immense challenges faced by aspiring
medical physicists in these regions. Without local
programs, pursuing education often necessitates
relocation to North America, Burope, or Asia, a
financially prohibitive prospect for many. While
funding opportunities through the IAEA and
nonprofit organizations exist, they are highly
competitive due to the comprehensive support they
offer [47]. It was against this backdrop that the
GMPELS and treatment planning workshops were
initiated. These efforts, while modest in scope, aim to
address this entrenched and provide a
framework for broader solutions. The hope is that
such initiatives inspire further collaboration and
participation in LMIC-HIC educational exchanges.
With a critical mass of medical physicists contributing
diverse expertise, the establishment of an online
medical physics graduate program for LMICs could
become feasible. These initiatives were conceived and
executed with this long-term vision in mind, seeking
to create meaningful and sustainable change in global
medical physics education.

issue

Advances in Medical Physics and Applied
Sciences

59

www.ampasjournal.com



http://www.ampasjournal.com/

Weygand et al. Adv Med Phy App Sci, 2025; 1(2): 53-65

The GMPELS was originally envisioned as a platform
to address topics patticularly relevant to physicists in
LMICs, with a focus on lower-cost technology
solutions. However, during the registration process,
participants were invited to suggest future lecture
topics, and many expressed interest in advanced,
high-cost technologies such as proton therapy [48],
MRI-guided radiotherapy [49-53], functional imaging
[54-56], and specialized procedures [57, 58].
Attendees frequently conveyed their enthusiasm for
learning about these advanced subjects, even if such
technologies are not yet feasible in their countries,
highlighting the limited opportunities they have to
gain exposure to these topics. In response to this
teedback, GMPELS has sought to balance its original
focus on fundamental medical physics concepts and
low-cost technologies with the inclusion of lectures
on advanced techniques. This gradual integration
reflects the evolving needs and aspirations of its
audience while continuing to prioritize the
accessibility and practicality of the curriculum for
participants in LMICs.

Kenya, an East African nation situated along the
Indian Ocean, shares borders with Somalia, Ethiopia,
South Sudan, Uganda, and Tanzania. Its largest
research university, the University of Nairobi, is
located in the country’s highland capital city, Nairobi
[59]. The official languages of Kenya are Swahili and
English [60], the latter a legacy of British colonial
rule, which spanned from 1895 to 1963 [61]. In many
African nations, cancer care is often centralized in the
capital city, significantly limiting access for much of
the population [62]. Recognizing this challenge,
Kenya’s Ministry of Health is actively working to
improve treatment accessibility and decentralize
cancer care across the country [63]. To achieve this,
the Ministry has outlined plans to establish twelve
regional cancer centers and two mnational referral
hospitals distributed throughout Kenya [64]. Figure 4
provides a comprehensive visual representation,
illustrating Kenya’s location within Africa [Fig. 4.A],
the University of Nairobi’s position within Kenya
[Fig. 4.B], and the planned locations of the proposed
cancer centers [Fig. 4.C].

Cancer control in sub-Saharan Africa (sSA), and in
LMICs more broadly, represents a growing and
multifaceted challenge. A recent Lancet Oncology
Commission [65] on cancer in sSA projected that
the next 15 vyears, an additional 5,000
megavoltage (MV) radiotherapy units will be required
to achieve equity in cancer care. While this figure
highlights the scale of the need, the issue extends far
beyond simply increasing the number of MV units to
meet the commonly cited benchmark of one MV unit

over

per million people [66]. These units must also be
strategically distributed to ensure accessibility for the
entire population, and facilities must be staffed by
personnel with the requisite education and training to
deliver safe and effective care. For instance, in Kenya,
if all MV units were concentrated in the capital city of
Nairobi, a patient requiring radiotherapy in
Lokichogio would face a journey of over twenty
hours to access treatment. For many individuals in
rural sSA, where a substantial proportion of the
population survives on approximately $1 per day [67],
the economic and logistical barriers of traveling such
a distance for weeks of treatment are insurmountable.
In larger countries with less developed infrastructure,
such as the Democratic Republic of the Congo,
patients may be located even farther from the neatrest
treatment facility, exacerbating issues of geographic
accessibility. Given these realities, it is essential that
governments in sSA and other low-resource settings
adopt a deliberate approach to decentralizing
radiotherapy services. By following the example of
Kenya’s Ministry of Health, which has committed to
spreading radiotherapy centers throughout the
country, other nations can work toward equitable
access to cancer care, addressing not only the quantity
but also the distribution of radiotherapy resources.

However, there are sufficient challenges associated
with staffing twelve new cancer centers. To run a
radiation oncology department, one needs radiation
and/or clinical oncologists, medical physicists,
radiation therapists, and nurses. Since so many new
centers will be opening in the coming years, it is
necessary to train these individuals within the
country. A medical physics mastet’s program was
recently created in Kenya, as was an online forum
through which medical physicists can exchange ideas
[68] within the country. In addition to RAD-AID’s
physics work in Kenya, the organization Medical
Physics for World Benefit (MPWB) is also quite
active there. However, radiation oncologists and
radiation therapists also need to understand a great
deal of medical physics to safely practice in their field.
After starting a very large radiation oncology
physician residency program by the standards of even
large academic institutions in HICs, with twenty-six
residents, the program leadership at the University of
Nairobi reached out to RAD-AID for assistance in
their residents’ physics training which spurred the
course described above. Presumably, many other
LMIC institutions are in a similar predicament,
needing physics training for their physician trainees,
so it could be extremely fruitful to offer a similar
medical physics course to many LMIC institutions
throughout the planet simultaneously.
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Guyana, an English-speaking nation on the northern
coast of South America, borders Venezuela,
Suriname, and Brazil. Nestled along the Caribbean
Sea, it is one of the most sparsely populated countries
in the wotld, with much of its southern region
enveloped by the vast Amazon rainforest [69]. The
majority of the population resides near the capital
city, Georgetown, situated at the confluence of the
Demerara River and the Caribbean Sea. Georgetown
is home to Georgetown Public Hospital, the largest
hospital in the country and its principal teaching
institution  [70]. Figure 5 provides a visual
representation of Guyana’s location within South
America [Fig. 5.A] and the position of Georgetown
Public Hospital within the country [Fig. 5.B].

As noted eatlier, Georgetown Public Hospital has
cultivated a longstanding partnership with RAD-AID.
Since the establishment of its radiology residency
program in 2017, RAD-AID’s Guyana regional
program has played an integral role in the clinical
education of its residents. In 2021, an initial physics
course was coordinated for the residents. At that
time, however, the RAD-AID medical physics group
was newly formed and still in the process of gaining
traction and expanding its volunteer base. Feedback
from the residents following the 2021
provided valuable insights that informed significant
curriculum improvements. By 2024, the course had
been refined to be more comprehensive and rigorous,
tailored specifically to the needs of physician
residents with limited prior exposure to physics,
thereby ensuring a more effective and accessible
learning experience.

course

In LMICs, the responsibilities of medical physicists
differ significantly from those in HICs, where
dosimetrists typically handle the majority of radiation
treatment planning [71]. In LMICs, this critical task
often falls to medical physicists, consuming a
considerable portion of their time, particulatly in
high-volume centers. While future advancements in
artificial intelligence, such as the radiation planning
assistant [72], hold promise for alleviating this
workload, treatment planning remains the single most
time-intensive responsibility for therapeutic medical
physicists in LMICs today. Recognizing this
challenge, and in response to registrants of the
GMPELS who frequently requested topics related to
treatment planning, a series of dedicated radiation
treatment planning workshops was developed. These
workshops differ substantially from the other three
educational initiatives described in this manuscript, as
they emphasize practical, hands-on learning over
traditional didactic instruction. Led by experienced
dosimetrists, each workshop takes participants step-

by-step through the process of creating a treatment
plan for a specific technique. Topics covered include
simulation  considerations,  contouring,  beam
arrangements, optimization (in the case of inverse
planning techniques), plan adjustments to meet
physician requirements, dose calculation, plan
finalization, and treatment delivery considerations.
Presentations are delivered using either a live
demonstration with commercial treatment planning
software or an extensive series of images from a
previously planned case. Each session concludes with
a comprehensive discussion period, allowing
attendees to ask detailed questions and collaboratively
explore specific aspects of treatment planning with
the presenter. The first workshop was anatomical
site-agnostic, providing a general overview of
treatment planning techniques. Building on its
success, the second workshop focused specifically on
breast cancer treatment planning, and the third
workshop focused on pelvic planning.

One of the significant challenges in global health is
the linguistic diversity among healthcare practitioners
worldwide [73]. The majority of global health
research is published in English [74], and much of the
outreach within this field is conducted by English-
speaking communities. This dynamic, as part of
broader discussions on decolonizing global health
[75], has been identified as a significant contributor to
inequities within global health systems [76].
Consequently, acknowledging and  addressing
language dynamics is crucial for ensuring inclusivity
and equity in global health initiatives. In the specific
context of medical physics, language barriers are
starkly evident. A study by Ige et al. in 2020 [31]
documented all graduate and clinical training
programs in medical physics across sSA, identifying
17 graduate programs and five clinical training
programs. Notably, all were located in English-
speaking countries, with no equivalent programs in
French- or Portuguese-speaking nations, despite
French being the official language in over 20
countries in the region. This linguistic imbalance
underscores the structural inequities within the field.
To better understand the linguistic and historical
dynamics influencing participation in GMPELS and
the treatment planning workshops, we quantified the
percentage of registrants from English-speaking
countries and those from countries formerly part of
the British Empire. As reported, 62.4% of GMPELS
registrants and 89.8% of treatment planning
workshop participants were from English-speaking
countries. Similarly, 70.8% and 91.8% of participants
in these initiatives, respectively, hailed from countries
with a colonial history tied to the British Empire.
These findings highlight a significant bias in our
outreach efforts, which primarily cater to English-
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speaking audiences. Moving forward, a more
deliberate effort is required to engage medical physics
learners  from  non-English-speaking  regions.
Strategies could include delivering lectures in other
languages, expanding event promotion to target
physicists in non-English-speaking countries, and
collaborating with international organizations such as
Physicien Médical sans Frontieres (PMSF) [77] and
Rayos Contra Cancer [78]. Such initiatives would help
bridge existing linguistic divides and ensure that
global medical physics education becomes truly
inclusive and representative.

While didactic educational initiatives ate an essential
component of addressing global disparities, they
represent only one part of the solution. Equally
important, and not covered in this report, are clinical
educational initiatives. RAD-AID’s medical physics
team is actively involved in a range of clinical
education activities, both on-site and remote,
including radiation facility shielding, quality assurance
testing, imaging protocol development, and the
establishment of safety programs for MRI and
radiation use. Arguably, a stronger emphasis on
clinical medical physics education is needed to
complement didactic efforts and more effectively
address global inequities in radiation oncology and
radiology. Practical, hands-on training equips medical
physicists with the skills necessary to implement safe,
effective, and locally appropriate solutions, thereby
creating a more immediate and sustainable impact on
healthcare outcomes in low-resource settings.

radiological health services. By fostering knowledge
exchange and collaboration, initiatives like these can
help mitigate global disparities in medical physics
education and contribute meaningfully to the broader
goal of improving global health.

CONCLUSION

The initiatives detailed in this manuscript reflect a
concerted effort to bridge the significant gaps in
medical physics education and training between HICs
and LMICs. They illustrate the power of
collaboration, innovation, and dedication in
addressing the profound inequities that limit access to
essential radiological health services. By integrating
virtual platforms, fostering global partnerships, and
balancing didactic learning with practical, hands-on
training, these programs provide a model for how
targeted educational efforts can make a tangible
difference. While these initiatives are only a
beginning, they wunderscore the importance of
sustained, coordinated actions to equip medical
physicists and allied professionals with the knowledge
and skills necessary to advance global health equity. It
is through continued collective efforts that the vision
of accessible, high-quality radiological health care for
all can become a reality.

Conflict of Interest

There are no conflicts of interest and no
The primary limitation of this report lies in the acknowledgements.
narrow scope of its reach. Despite attracting
hundreds of attendees and garnering thousands of References
: I h . ! h th
views online, these initiatives merely scratch the I- Wang H, Naghavi M, Allen C, Batber RM,
surface of the immense disparities that persist within .

. . . Bhutta ZA, Carter A, et al. Global, regional
the radiological health sciences on a global scale. By J L UL ’ ’ 1 >
publishing this manuscript, we hope to provide a and  national - lifc cxpectancy,  a’l-cause
roadmap for others to replicate or to serve as a mortality, and cause-specific mortality for
foundation for a more comprehensive, coordinated 249 causes lof fdeat}?’ G11 9b8 (i_émjz Af
effort led by physicists from HICs to support the systematic analysis for the fslobal Burden o

. . : Disease Study 2015. Lancet.
education of colleagues in LMICs. This report

. . . . 2016;388(10053):1459-1544.
outlines four distinct categories of educational
. . . .. 2- Bray F, Jemal A, Grey N, Ferlay |, Forman
outreach activities in which medical physicists can . ;
. S . D. Global cancer transitions according to the
meaningfully engage: regular didactic seminars
. ¢ .2, . Human Development Index (2008-2030): A
accessible to medical physicists worldwide, a targeted lation-based q L Oncol
medical physics course for radiation oncology population-based study.  Lancet neok
. ' . . : 2012;13(8):790-801.
residents in Africa, a parallel course for diagnostic
. . . . . 3- Barton MB, Jacob S, Shafiq ], Wong K,
radiology residents in South America, and practical Lo
. - Thompson SR, Hanna TP, et al. Estimating
treatment planning workshops open to physicists and he d 4 f dioth P h
dosimetrists globally. When combined with the the 4 en?ajil or r? lit erapzr rOZrBO3t ©
clinical educational initiatives described above, these cvidence: A review Of changes rom o
. . 2012. Radiother Oncol. 2014;112(1):140-144.
efforts represent an important step toward addressing . .
. . . 4- Zubizarreta EH, Fidarova E, Healy B,
the barriers that hinder equitable access to , ,
Rosenblatt E. Need for radiotherapy in low
Advances in Medical Physics and Applied 62 www.ampasjournal.com

Sciences


http://www.ampasjournal.com/

Weygand et al. Adv Med Phy App Sci, 2025; 1(2): 53-65

and middle income countries — The silent
crisis continues. Clin Oncol. 2015;27(2):107-
114.

Rosenblatt E. Planning national radiotherapy
services. Front Oncol. 2014;4;315.

Elmore SNC, Prajogi GB, Rubio JAP,
Zubizarreta E. The global radiation oncology
workforce in 2030: Estimating physician
training needs and proposing solutions to
scale up capacity in LMIC’s. Appl Rad
Oncol. 2019;8(2):10-16.

Bezak E, Damilakis |, Rehani MM. Global
status of medical physics human resource —
The IOMP survey report. Phys Med.
2023;113:102670.

Atun R, Jaffray DA, Barton MB, Bray F,
Baumann M, Vikram B, et al. Expanding
global access to radiotherapy. Lancet Oncol.
2015;16(10):1153-1186.

Parker SA, Weygand ], Bernat BG, Jackson
AM, Mawlawi O, Barreto I, et al. Assessing
radiology and radiotherapy needs for cancer
care in low-and-middle-income countries:
Insights from a global survey of
departmental and institutional leaders. Adv
Radiat Oncol. 2024;9:101615.

10- Jiménez P, Medlen KP, Fleitas-Estévez 1.

11-

Diagnostic  imaging for global health:
Implementation and  optimization  of
radiology in the developing world. In:
Mollura DJ, Lungren MP, eds. Radiology in
Global Health. New York, NY: Springer;
2014:127-137.

Shem SL, Ugwu AC, Hamidu AU, Flavious
NB, Ibrahim MZ, Zira DJ. Challenges,
opportunities and strategies of global health
radiology in low and middle-income
countries (LMICs): An excerpt review. ]
Cancer Prev Curr Res. 2022;13(1):14-20.

12- Jalloul M, Miranda-Schaeubinger M, Noor

13-

14-

15-

16-

AM, Stein JM, Amiruddin R, Derbew HM, et
al. MRI scarcity in low- and middle-income
countries. NMR Biomed. 2023;36(12):e5022.
Fleishon HB. Global radiology. ] Am Coll
Radiol. 2022;19:401-402.

Mollura DJ, Mazal J, Everton KIL. White
paper report of the 2012 RAD-AID
Conference on International Radiology for
Developing  Countries:  Planning  the
implementation of global radiology. ] Am
Coll Radiol. 2013;10:618-624.

Lungren MP, Hussain S. Global radiology:
The case for a new subspecialty. | Glob
Radiol. 2016;2:1-5.

Omofoye TS. Radiology education as a
global health service vehicle. Radiol Imaging
Cancer. 2022;4:€220156.

17-

18-

Ali W. Online and remote learning in higher
education institutes: A necessity in light of
COVID-19 pandemic. High Educ Stud.
2020;10:16-25.

Krohn KM, Sundberg MA, Quadri NS,
Stauffer WM, Dhawan A, Pogemiller H, et
al. Global health education during the
COVID-19 pandemic: Challenges,
adaptations, and lessons learned. Am | Trop
Med Hyg. 2021;105(6):1463-1467.

19- Joos E, Zivkovic 1, Farhana S. Virtual

20-

21-

22-

23-

learning in global surgery: Current strategies
and adaptation for the COVID-19 pandemic.
Int J Surg Glob Heal. 2021;4(1):e42.

Lam SK, Winter J, Van Genderen K, Lauden
SM, Windsor W, Umphrey L. When global
becomes virtual: A survey of virtual global
health education activities during the
COVID-19 pandemic among pediatric
educators. ] Grad Med Educ. 2023;15(1):105-
111.

Irabor O, Swanson W, Oladeru OT, Karim
M, Winningham TA, Elzawawy A, et al. The
educational impact of web-based platforms
for therapeutic radiology in sub-Saharan
Atfrica. ] Glob Radiol. 2019;5:1-9.

Kavuma A, Kibudde S, Schmidt M, Zhao T,
Gay H, Li B, et al. Remote global radiation
oncology education and training: A pathway
to increase access to high-quality radiation
therapy services in low- and middle-income
countties. Adv Radiat Oncol. 2023;8:101180.
Yorke AA, Carlson C, Koufigar S, Zhu H, Li
B. Reimagining education in  global
radiotherapy: The experiences and
contribution of Rayos Contra Cancer. JCO
Glob Oncol. 2023;9:¢220032.

24- Johns HE, Cunningham JR. The Physics of

25-

26-

27-

Radiology. 4th ed. Springfield, IL: Chatles C
Thomas Publisher; 1983.

Clements JB, Baird CT, de Boer SF,
Fairobent LA, Fisher T, Goodwin JH, et al.
AAPM medical physics practice guideline
10.a.: Scope of practice for clinical medical
physics. | Appl Clin Med Phys. 2018;19:11-
25.

Lief E, Weygand ], Parker SA, Della Biancia
C, Barreto I, Njeh C, et al. Global
representatives’ initiative of the American
Association of Physicists in Medicine. Med
Phys Int. 2023;11:16-21.

Xiao Y, Bernstein KDA, Chetty IJ, Eifel P,
Hughes L, Klein EE, et al. The American
Society for Radiation Oncology’s 2010 core
physics curriculum for radiation oncology
residents. Int ] Radiat Oncol Biol Phys.
2011;81:1190-1192.

Advances in Medical Physics and Applied

Sciences

63

www.ampasjournal.com



http://www.ampasjournal.com/

Weygand et al. Adv Med Phy App Sci, 2025; 1(2): 53-65

28-

29-

30-

31-

32-

33-

34-

35-

36-

37-

38-

39-

40-

Hendee WR. Improving physics education in
radiology. ] Am Coll Radiol. 2007;4:555-559.
Coffey M, Naseer A, Leech M. Exploring
radiation therapist education and training.
Tech Innov Patient Support Radiat Oncol.
2022;24:59-62.

Mahesh M. Essential role of a medical
physicist in the radiology department.
RadioGraphics. 2018;38:1665-1671.

Ige TA, Hasford F, Tabakov S, et al. Medical
physics development in Africa — Status,
education, challenges, future. Med Phys Int.
2020;3:303-316.

Welling RD, Azene EM, Kalia V, Pongpirul
K, Starikovsky A, Sydnor R, et al. White
paper report of the 2010 RAD-AID
Conference on International Radiology for
Developing Countries: Identifying
sustainable strategies for imaging services in
the developing world. ] Am Coll Radiol.
2011;8:556-562.

Culp M, Mollura DJ, Mazal ], Averill S,
Azene E, Battino G, et al. 2014 RAD-AID
Conference on International Radiology for
Developing Countries: The road ahead for
global health radiology. ] Am Coll Radiol.
2015;12:475-480.

Consul N, Culp M, Desperito E, Mikhail M.
RAD-AID, an  organization bringing
radiology to resource-limited regions of the
world. Med Phys. 2017;5:82-84.

World Health Otganization. Countries.
https:// www.who.int/countries. Accessed
July 11, 2024.

Klein EE, Balter JM, Chanel EL, Gerbi B,
Hughes L. ASTRO's core physics curriculum
for radiation oncology residents. Int | Radiat
Oncol Biol Phys. 2004;60:697-705.
Burmeister J, Chen Z, Chetty 1], Dieterich S,
Doemer A, Dominello MM, et al. The
American Society for Radiation Oncology's
2015 core physics curriculum for radiation
oncology residents. Int ] Radiat Oncol Biol
Phys. 2016;95:1298-1303.

Mollura DJ, Culp MP, Pollack E, Battino G,
Scheel JR, Mango VL, et al. Artificial
intelligence in low-and middle-income
countries: innovating global health radiology.
Radiology. 2020;297(3):513-520.

DuCharme PA. Advancing women's health
in India: RAD-AID's approach to nutsing
education, mobile imaging, and community
health  outreach. ]  Radiol = Nur.
2017;36(3):166-171.

Jaspal R, Nerlich B. Social representations of
COVID-19 skeptics: Denigration,
demonization, and  disenfranchisement.

41-

42-

43-

45.

46-

47-

48-

49-

50-

51-

Politics Groups Identities. 2023;11(4):750-
770.

Lashley MA, Acevedo M, Cotner S, Lortie
CJ. How the ecology and evolution of the
COVID-19 pandemic changed learning.
Ecology  Evolution.  2020;10(22):12412-
12417.

Boland ], Banks S, Krabbe R, Lawrence S,
Mutrray T, Henning T, et al. A COVID-19-
era rapid review: using Zoom and Skype for
qualitative group research. Public Health Res
Pract. 2022;32(2):1-9.

Stefanile A. The transition from classroom to
Zoom and how it has changed education. ]
Soc Science Res. 2020;16(7):33-40.

Bowen K, Barry M, Jowell A, Maddah D,
Alami NH. Virtual exchange in global health:
An innovative educational approach to foster
socially responsible overseas collaboration.

Int ] Educ Technol High Educ.
2021;18(1):32.
Faturott B. Online learning  during

COVID19 and beyond: A human right based
approach to internet access in Africa. Int Rev
Law Comp Tech. 2-22;36(1):68-90.

Loughery B, Starkschall G, Hendrickson K,
Prisciandaro |, Clark B, Fullerton G, et al.
Navigating the medical physics education
and training landscape. | Appl Clin Med
Phys. 2017;18:275-287.

Abdel-Wahab M, Gondhowiardjo SS, Rosa
AA, Lievens Y, El-Haj N, Rubio JAP, et al.
Global radiotherapy: Current status and
future directions—White Paper. JCO Glob
Oncol. 2021;7:827-842.

Mohan R, Grosshans D. Proton therapy —
Present and Future. Adv Drug Deliv Rev.
2017;109:26-44.

Weygand J, Fuller CD, Ibbott GS, Mohamed
ASR, Ding Y, Yang ], et al. Spatial precision
in magnetic resonance imaging—guided
radiation therapy: The role of geometric
distortion. Int ] Radiat Oncol Biol Phys.
2016;95(4):1304-1316.

Bryant JM, Weygand ], Keit E, Cruz-
Chamorro R, Sandoval ML, Oraiqat IM, et
al. Stereotactic magnetic resonance-guided
adaptive and non-adaptive radiotherapy on
combination MR-linear accelerators: Current
practice and future directions. Cancers.
2023;15(7):2081.

Bryant JM, Doniparthi A, Weygand ], Cruz-
Chamorro R, Oraigat IM, Andreozzi J, et al.
Treatment of central nervous system tumors
on combination MR-linear accelerators:
Review of current practice and future
directions. Cancers. 2023;15(21):5200.

Advances in Medical Physics and Applied

Sciences

64

www.ampasjournal.com



http://www.ampasjournal.com/

Weygand et al. Adv Med Phy App Sci, 2025; 1(2): 53-65

52-

53-

54-

55

56-

57

58-

59-

60-

61-

62-

Liveringhouse C, Netzley A, Bryant JM,
Linkowski LC, Weygand ], Sandoval ML, et
al. Trimodal therapy using an MR-guided
radiation therapy partial bladder tumor boost
in muscle invasive bladder cancer. Adv
Radiat Oncol. 2023;8(6):101268.

Bryant JM, Cruz-Chamorro RJ, Gan A,
Liveringhouse C, Weygand J, Nguyen A, et
al. Structure-specific rigid dose accumulation
dosimetric analysis of ablative stereotactic
MRI-guided adaptive radiation therapy in
ultracentral lung lesions. Commun Med.
2024;4(1):96.

Wang J, Weygand J, Hwang KP, Mohamed
ASR, Ding Y, Fuller CD, et al. Magnetic
resonance imaging of glucose uptake and
metabolism in patients with head and neck
cancer. Sci Rep. 2016;6(1):30618.

Weygand ], Armstrong T, Bryant M,
Andreozzi JM, Oraigat IM, Nichols S, et al.
Accurate, repeatable, and geometrically
precise diffusion-weighted imaging on a 0.35
T magnetic resonance imaging-guided linear
accelerator. Phys Imaging Radiat Oncol.
2023;28:100505.

Naghavi AO, Bryant JM, Kim Y, Weygand ],
Redler G, Sim AJ, et al. Habitat escalated
adaptive therapy (HEAT): a phase 2 trial
utilizing  radiomic  habitat-directed  and
genomic-adjusted radiation dose (GARD)
optimization for high-grade soft tissue
sarcoma. BMC Cancer. 2024;24(1):1-16.
Disselhorst JA, Bezrukov I, Kolb A, Parl C,
Pichler BJ. Principles of PET/MR imaging. ]
Nucl Med. 2014;55(2):2S-10S.

Keit E, Liveringhouse C, Figura N, Weygand
J, Sandoval ML, Garcia G, et al. Feasibility
and toxicity of full-body volumetric
modulated arc therapy technique for high-
dose total body irradiation. Technol Cancer
Res Treat. 2023;22:1-9.

Muia AM, Oringo JO. Constraints on
research productivity in Kenyan universities:
Case study of University of Nairobi, Kenya.
Int J Rec Adv Multidis Res. 2016;3:1785-
1794.

Harries L. The nationalisation of Swahili in
Kenya. Lang in Soc. 1976;5:153-164.

Larsen L. Re-placing imperial landscapes:
colonial monuments and the transition to
independence in Kenya. ] Hist Geo.
2012;38:45-56.

Sirohi B, Chalkidou K, Pramesh CS,
Anderson BO, Loeher P, El Dewachi O, et
al. Developing institutions for cancer care in
low-income and middle-income countries:

63-

64-

65-

66-

67-

68-

69-

70-

71-

72-

73-

75-

From cancer units to comprehensive cancer
centres. Lancet Oncol. 2018;19:€395-e4006.
Ndonye PK, Tagoe SNA. Current status of
radiotherapy services in Kenya. | Cancer
Ther. 2022;13:218-233.

Nyangasi MF, McLigeyo AA. Kariuki D,
Mithe S, Orwa A, Mwenda V. Decentralizing
cancer care in sub-Saharan Africa through an
integrated regional cancer centre model: The
case of Kenya. PLOS Glob Pub Health.
2023;3:¢0002402.

Ngwa W, Addai B, Adewole I, Ainsworth V,
Alaro ], Alatise OI, et al. Lancet Oncology
Commission report on Cancer in Sub-
Saharan Africa: A call to urgent action.
Lancet Oncol. 2022;23(6):1153-1186.

Lievens Y, Borras JM, Grau C. Provision and
use of radiotherapy in Europe. Mol Oncol.
2020;14:1461-1469.

Pinkovskiy M, Sala-i-Martin X. Africa is on
time. ] Econ Growth. 2014;19(3):311-338.
van Prooijjen M, Parker SA. A medical
physics peer support forum for medical
physicists in  Kenya. Med Phys Int.
2021;9(1):22-30.

Hook A. Opver-spilling institutions: The
political ecology of 'greening' the small-scale
gold mining sector in Guyana. Land Use Pol.
2019;85:438-453.

Henry O, Amata A. A two-year review of
admissions to the intensive care unit of the
Georgetown Public Hospital Corporation,
Guyana. West Indian Med ]. 2017;66(6):628-
633.

Manson EN, Hasford F, Trauernicht C, Ige
TA, Inkoom S, Inyang S, et al. Africa’s
readiness for artificial intelligence in clinical
radiotherapy delivery: Medical physicists to
lead the way. Phys Med. 113;102653.
Olanrewaju A, Court LE, Zhang L, Naidoo
K, Burger H, Dalvie S, et al. Clinical
acceptability ~of  automated  radiation
treatment planning for head and neck cancer
using the radiation planning assistant. Pract
Radiat Oncol. 2021;11(3):177-184.

Richards A. Localization of clinical research:
Challenges facing global health research. ]
Intern Loc. 2021;8(2):89-109.

Van der Rijt T, Pang T. How “global” is
“Global Health? Examining the
geographical diversity of Global Health
thinkers. Global Health Gov. 2013;6(2):1-20.
Kwete X, Tang K, Chen L, Ren R, Chen Q,
Wu Z, et al. Decolonizing global health:
What should be the target of this movement
and where does it lead us? Glob Health Res
Policy. 2022;7(1):3.

Advances in Medical Physics and Applied

Sciences

65

www.ampasjournal.com



http://www.ampasjournal.com/

Weygand et al. Adv Med Phy App Sci, 2025; 1(2): 53-65

76-

77-

78-

Krugman DW, Litunu A, Mbeya S, Rafik
MY. Cancer linguistics and the politics of
decolonizing  health communication in
Coastal Tanzania: Reflections from an
anthropological investigation. Soc Science
Med. 2024:117082.

Eav S, Schraub S, Dufour P, Taisant D, Ra
C, Bunda P. Oncology in Cambodia.
Oncology. 2012;82(5):269-274.

Li B, Castaneda SA, Sherry AD, Hao ],
Oladeru OT, MclLeod M, et al. The
implementation of Rayos Contra Cancer:
Beginning a global health social enterprise.
Int ] Radiat Oncol Biol Phys.
2019;105(1):E443-E444.

Advances in Medical Physics and Applied

Sciences

66

www.ampasjournal.com



http://www.ampasjournal.com/

