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A B S T R A C T

Imaging has become key in the care pathway of communicable and non-communicable diseases. Yet, there
are major shortages of imaging equipment and workforce in low- and middle-income countries (LMICs). The
International Society of Radiology outlines a plan to upscale the role of imaging in the global health agenda
and proposes a holistic approach for LMICs. A generic model for organising imaging services in LMICs via
regional Centres of Reference is presented. The need to better exploit IT and the potential of artificial intelli-
gence for imaging, also in the LMIC setting, is highlighted.
To implement the proposed plan, involvement of professional and international organisations is considered
crucial. The establishment of an International Commission on Medical Imaging under the umbrella of inter-
national organisations is suggested and collaboration with other diagnostic disciplines is encouraged to raise
awareness of the importance to upscale diagnostics at large and to foster its integration into the care path-
way globally.
© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
Keywords:

Access to imaging
Low- and middle-income countries
Centre of reference
International commission on medical imaging
sit�e de Paris, Paris, France.

Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
1. Introduction

Imaging in the medical context refers to different technologies
using ionising (plain x-rays, computed tomography, nuclear medi-
cine) and non-ionising radiation (ultrasound, magnetic resonance
imaging) to diagnose, monitor, or treat medical conditions. Imaging
is an integral part of healthcare, however, a recent study [1]
highlighted a huge shortage of imaging equipment in low- and mid-
dle-income countries (LMICs.) For example, there is less than 1 CT
scanner per million inhabitants in LMICs compared to almost 40
scanners per million inhabitants in high- income countries (HICs).
The gap is even wider for MRI and nuclear medicine equipment. This
shortage of equipment is accompanied by a huge workforce shortage
affecting radiologists, radiographers and medical physicists (1.9 vs.
97.9 radiologists per million inhabitants in low and high-income
countries respectively) [1].
Access to imaging services is crucial for the diagnosis and treat-
ment of non-communicable diseases (NCDs) which are growing in
LMICs and also of many communicable diseases (e.g., tuberculosis
[2], Covid-193). The lack of access makes it unlikely that the sustain-
able development goals (SDGs), including the universal health cover-
age concept (UHC), will be achieved by 2030/2035 unless current
circumstances change. Primary prevention of diseases and risk reduc-
tion are advocated as most effective for disease control in LMICs [4].
However, imaging is essential to ensure timely diagnosis and appro-
priate treatment of diseases and it would be unethical not to transfer
the benefits that state-of-the-art imaging provides in developed
countries, to LMICs. We therefore strongly believe that improvement
initiatives are needed to ensure better access and utilisation of imag-
ing in LMICs.

This paper aims to analyse the essential and growing role of imag-
ing services in healthcare, to propose potential solutions and initia-
tives to overcome the barriers and gaps which are preventing the
sustainable implementation of these services in LMICs.

http://creativecommons.org/licenses/by-nc-nd/4.0/
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2. The growing role of imaging

Imaging is crucial to the management of various diseases and is a
major factor in ensuring the continuum of care in the definition of
the UHC concept, ranging from primary prevention, timely detection
and diagnosis to treatment and post-therapy rehabilitation or pallia-
tive care. Imaging strongly contributes to establishing accurate and
timely diagnosis, informs and guides treatment decisions and con-
tributes to improving treatment outcomes. Imaging is used for accu-
rate planning of radiotherapy procedures as well as for real-time
visualisation of different image-guided interventions and is essential
in tumour sampling for pathology work-up. Following the concept of
value-based healthcare, a novel healthcare delivery model, a multi-
society statement was recently published to elucidate the value that
radiology provides to patients and healthcare [5]. Appropriate imag-
ing is very important, especially in LMICs where health-care resour-
ces are scarce [6].

The European Society of Radiology is undertaking a project with
IAEA aimed at disseminating the ESR iGuide, ESR’s imaging referral
guidelines embedded in clinical decision support [7], in order to
improve the appropriate use of imaging in Africa.

2.1. Communicable diseases

Imaging is crucial for diagnosis and management of patients
with tuberculosis [8], HIV [9] related conditions and COVID-19
infection. During the ongoing COVID-19 pandemic, chest imaging
is used in diagnostic workup and clinical management of patients
in addition to laboratory parameters and clinical findings [3], and
WHO recently emphasized the role of imaging assisted by artifi-
cial intelligence (AI) for tuberculosis screening [2,10].
2.2. Noncommunicable diseases

Imaging is an essential tool in clinical practice and in cancer
research, with a major impact on actual cancer diagnosis and treat-
ment [1]. Imaging has been used for decades for breast cancer screen-
ing [11] and may also be useful for lung cancer screening [12].
Advanced imaging techniques and image-guided biopsies provide
information about tumour type, extent, aggressiveness, prognosis,
and enable evaluation of tumour response to treatment. In the past
decade, innovative technology has afforded remarkable advances in
image-guided interventional oncological procedures and image-
guided radiotherapy [1].

Different imaging modalities are used to diagnose and moni-
tor a range of cardiovascular disorders: echocardiography is a
modality of first choice in many patients with a suspected car-
diac condition; vascular ultrasound is widely used for diagnosis
and treatment evaluation in patients with peripheral and vis-
ceral blood vessel pathology; CT is an accurate diagnostic tool
for the assessment of coronary artery disease; cardiac MRI is an
advanced imaging modality for the identification of specific
heart conditions [13]. Diagnostic and therapeutic imaging has
transformed the management of coronary artery disease [14].

Several studies have demonstrated the importance of imaging
in establishing prompt and accurate diagnosis and in guiding the
proper treatment of many life-threatening emergency conditions
including cardiovascular, abdominal [15] and gastrointestinal,
neurological, musculoskeletal, obstetrical, genitourinary [16] and
pulmonary conditions [17] in all age groups, as well as in trauma
[18,19]. Imaging is an integral and crucial part in stroke diagnosis
and image-guided endovascular treatment, and AI has a role to
determine the presence and extent of involvement of brain
parenchyma [20,21].
3. Barriers

Several reasons may explain the insufficient use of imaging in
LMICs despite its worldwide use in HICs.

3.1. Lack of investment plans and prioritisation

Investment plans and related resources for the purchase of imag-
ing equipment are often lacking in LMICs. Moreover, investment in
imaging is often not given priority in healthcare planning, as it is cap-
ital- and labour-intensive.
3.2. Equipment costs, maintenance and safety

Expensive and sophisticated imaging equipment is not adapted
for use in LMIC settings, in particular in the case of rural and semi-
rural areas. It requires a stable electricity supply which is often miss-
ing, even in urban areas, and must be installed in specific buildings
which require air conditioning and a special design for radiation pro-
tection purposes. Regular maintenance is essential, failure is not
uncommon, and repairs are often delayed because they are carried
out by specialised companies that usually cover a large geographical
area. In addition, there are comprehensive radiation protection
requirements (usually based on the IAEA International Basic
Safety Standards [22]), which requires a national support and
organisation and availability of dedicated experts, like medical
physicists. More robust regulation applies to nuclear medicine for
the handling of non-sealed sources. This shows that imaging is
more than just installing medical equipment: it is a complex eco-
system of which healthcare decision-makers are only aware of to
a limited extent. This might explain why equipment donations to
LMICs are often unsuccessful, because the complexity of this eco-
system is not considered.

Costs of purchasing equipment are high, however long-term
maintenance and running costs represent a significant part of the
overall costs and need to be calculated in advance when planning
imaging centre functioning.

Equipment prices are not publicly available on websites of profes-
sional organisations of imaging equipment vendors like COCIR or
DITTA. The range of prices can be elucidated from commercial web-
sites (e.g. [23]), although the variability is huge in terms of consider-
able differences in technical levels of equipment. Also, maintenance
and running costs are hard to assess because of the large variability
specific to the local situation. Ultrasound machines are much
cheaper, in general ten times less when compared to CT/MRI, and
their maintenance is simple compared to CT and MR scanners. Porta-
ble hand-held ultrasounds are particularly cheap and are well suited
to improve imaging access in remote LMIC settings.
3.3. Operation of imaging equipment

A properly trained workforce is needed to operate radiology
equipment, including radiologists, radiographers and medical physi-
cists who undergo structured training. Ultrasound training in LMICs
is often adjusted to local circumstances and is far less comprehensive
compared to HICs. Due to its price, easy maintenance and high practi-
cal yield, ultrasound is the most used imaging modality in LMICs, and
a pragmatic approach with shortened education of the scarce work-
force is understandable and needed to disseminate its utilisation.

Significant differences in income between private and public sec-
tors contribute to worsening the workforce shortage in the public
sector. Brain drain, to either outside the public sector or even outside
the country, is a major challenge for LMICs [24].
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4. Solutions to overcome the barriers

Implementation of imaging in LMICs is very challenging and
needs to be adapted to the local setting. We believe that the concept
of three levels of care is appropriate and could be applied. In the fol-
lowing section, we propose solutions to the barriers identified in the
previous section.

4.1. Technical solutions

Current imaging technology developments largely focus on
digitalisation with standards for image archiving and transmis-
sion that allow sharing and mining of images and reports, includ-
ing teleradiology interpretation services. This offers the
possibility to develop networks as a pillar of imaging organisation
in LMICS. In addition, teleradiology may be used to develop com-
prehensive imaging systems based on network solutions between
the different levels of care, which will contribute to compensate
for workforce shortages.

Modern, portable battery-operated ultrasound systems provide
good quality imaging at the point of care and can be used to solve
many clinical questions.

AI already has the potential to improve the workflow in radiology,
and in the future might help in interpretation by automated detec-
tion of abnormalities in chest, brain and other body regions, which
might have considerable impact in LMICs [25]. Some vendors already
use AI installed in the equipment, and many AI software solutions are
open source. Also, free access to AI solutions for high-priority dis-
eases, such as tuberculosis [26,27], should be promoted. We expect
that with future development, refinement and validation, AI solutions
will have a considerable impact on imaging in LMICs.

4.2. Regulatory solutions

Regulation supports the safe use of imaging for both patients and
staff. International organisations have produced regulatory guidance,
like the International Basic Safety Standards [22] and the European
Basic Safety Standards Directive [28], which may help LMICs to intro-
duce quality and safety in imaging through regulatory measures (see
Table 1). However, even when quality and safety regulation is in
place, clinical imaging practice differs significantly across and within
countries [30,31]. Quality assurance schemes are recommended to
monitor implementation of regulatory requirements, e.g. through
clinical audit [32,33]. Teleradiology services also require a quality
and safety framework and quality controls [34].
Table 1
Essential actions to improve quality and safety of imaging using ionising radiation,
based on the principles of optimisation and justification.

1. Adapt and adopt a regulatory framework to support the implementation
of existing basic safety standards [22,28] and standards for imaging
using MRI [29]

2. Bridge the gap between radiation regulatory competent authorities and
health policy authorities in order to convince healthcare decision mak-
ers to consider imaging safety and quality requirements in global
healthcare policy, taking the IAEA-WHO Bonn Call for Action [65] as a
reference

3. Implement the ALARA (“as low as reasonably achievable”) principle in
imaging, which means delivering the lowest possible dose necessary to
acquire adequate diagnostic images

4. Implement Clinical Decision Support (CDS) systems to make imaging
referral guidelines available and usable at the point of care in order to
decrease inappropriate examinations

5. Develop access to non-ionising radiation (NIR) imaging modalities (MRI,
ultrasound), especially for children and pregnant women

6. Develop an occupational exposure policy for medical application of ionis-
ing and non-ionising radiation
4.3. Organisational opportunities

We propose a holistic concept of imaging organisation in LMICs,
based on the three levels of care, with the so-called Centres of refer-
ence (COR) being at its core. Given the prospect of achieving global
access to good quality internet and cloud-based solutions in the near
future [35], we consider digitalisation an essential element of the
COR concept, with the possibility to develop a fully networked orga-
nisation of imaging. Education of the workforce is an essential part of
the COR concept.

5. Centres of reference (COR)

The concept of Centres of reference has been adopted by several
institutions for different health purposes [36,37,38,39] but has not
been applied to imaging as far as we know. The COR, corresponding
to tertiary care centres (level 3) and similar to the comprehensive ter-
tiary centre of excellence described for oncology [1], is proposed to
organise imaging services in LMICs. CORs are more than a concentra-
tion of equipment and comprise all aspects of the imaging ecosystem:
regional networking, training capacities, high level of equipment and
workforce. Imaging equipment requires a specific building for safe
use, regulatory guidance (IAEA BSS [22]) in order to ensure quality
and safety for patients and staff and a funding plan which guarantees
long-term sustainability.

The setup, operation, and sustainable maintenance of CORs is cap-
ital- and labour-intensive. Thus, the selection of CORs should be
made following a high-level evaluation and decision process, consid-
ering the support from international organisations as well as their
developed criteria, such as the IAEA Quality Improvement Quality
Assurance Audit for Diagnostic Radiology (QUAADRIL) [32] as well as
criteria for establishment of Designated Regional Centres under
Africa Regional Cooperative Agreement for Research, Development
and Training related to Nuclear Science and Technology [40].

5.1. Setup of COR

Equipment: Running a hospital-based imaging service should
involve advanced diagnostic and interventional radiology functional-
ity, including several units such as neuro imaging, chest and abdomi-
nal imaging, oncologic imaging, musculoskeletal imaging, breast
imaging, paediatric imaging, cardiovascular imaging and interven-
tional radiology. CORs should have high-end ultrasound scanners,
digital radiography, fluoroscopy and mammography units, multide-
tector-row CTs of higher class, at least a 1.5T MRI scanner equipped
with advanced software and all coils, as well as digital subtraction
angiography equipment. Ideally, nuclear medicine equipment,
including SPECT and PET, should also be included. Nuclear medicine
increases the complexity of operations and strongly depends on the
supply of radiotracers but is crucial in managing oncological diseases
[1]. MRI is crucial when neurological and musculoskeletal disorders
have to be investigated, while stroke management could rely on
CT when MRI access is not available [41]. To attain the level of
high-income countries in terms of equipment, we would need to
invest an additional 11.4 CTs per million and 5.2 MRIs per million
inhabitants in LMICs, according to the Imagine database and
World Bank data [42].

5.2. Workforce education and training

CORs should have sufficient numbers of clinically qualified gen-
eral and subspecialised radiologists, nuclear medicine physicians,
radiographers and medical physicists with adequate expertise, as
well as some IT professionals, with clear definition of each profes-
sion’s responsibilities. CORs should from their inception employ
properly trained staff but should also serve as strong centres for
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regional theoretical education and practical training of the workforce.
A COR should have a strong educational unit providing education and
training in specific areas of imaging, which is locally accredited for
that purpose. To achieve these challenging goals, cooperation with
institutions in HICs and NGOs should be sought. Radiological, nuclear
medicine, radiographer and medical physicists professional societies
[43,44,45,46,47] offer education and training programmes, which are
available on-line, mostly for free, and could help to develop struc-
tured education of workforce in LMICs through visiting professor-
ships, online education etc. A minimum of four years of residency
after graduating in medicine would be required before the first radi-
ologists and nuclear medicine physicians are fully trained, while
radiographers could be trained in the period of two to four years after
secondary school and medical physicists in about four years after an
undergraduate degree. Bringing sub-Saharan LMICs to an intermedi-
ate stage in terms of workforce comparable to upper-middle-income
countries would require the training of 64.9 and 2.6 more people per
million population respectively for radiologists and nuclear medicine
physicians, according to the IMAGINE database [48] and World Bank
data [49].
5.3. Regional management of imaging

CORs as tertiary centres should also manage and monitor the pro-
vision of imaging in the relevant region or country (see Fig. 1). A two-
level organisation is proposed: level one targeting primary care, and
level two targeting secondary care. Specific attention needs to be
paid to rural and semi-rural areas that are often without hospital
infrastructure [50,51] and with limited power supply, requiring an
innovative approach based on new equipment solutions, artificial
intelligence and teleradiology.

Equipment policy for primary and secondary levels of care should
be based on careful analysis and experience of the local workforce,
with a predominant use of portable ultrasound and portable X-ray
devices, available at the point of care for primary care in clinical and
emergency scenarios [50,51], while level two could be equipped with
an X-ray and a CT unit (fixed or mobile). It is to be noted that battery-
operated equipment cannot serve as a substitute for the high-end
imaging equipment in tertiary centres (CORs) but is a reasonable
solution for non-urban regions where infrastructure is missing. Tele-
radiology solutions for the general support of image interpretation
should be established for the entire system.

In primary care, imaging could be delivered by the existing work-
force on the condition that they undergo relevant education and
training and follow continuous training thereafter [50]. However, a
specifically trained workforce should be provided for the secondary
care level. Education of workforce at both levels by the CORs needs to
be structured and methods and content carefully designed to ensure
good clinical practice and achieve benefit for patients. Further
research is needed for the development of the training scheme for
level 1 and level 2 staff, as are field studies on the quality of imaging
services on the ground in order to develop practice improvement
measures including decision guidance when to transfer patients to
CORs.
Fig. 1. The three levels o
5.4. Quality management

Benefits and results of COR implementation at the national level
should be evaluated by the local healthcare authority system assess-
ment metrics, and CORs should be incorporated in local healthcare
planning. A framework of quality and safety should be implemented
based on the IAEA International Basic Safety Standards [22]. Internal
clinical audits should also be performed, focused on the most impor-
tant aspects of the workflow, like justification, and the support of rel-
evant international organisations [32] or professional societies [33,7]
could be sought for its implementation. Efficiency of equipment use
should be integrated in the management policy; implementation of
key performance indicators (KPIs) should be developed [52,53] and
adapted to the local setting. Audit and KPIs should help to monitor
the overall organisation, including the primary and secondary levels
which would be under the responsibility of the COR. Strong IT sup-
port should be provided for the management tasks.
6. Upscaling and financing

Economically sustainable, well designed national plans are
needed to establish or upscale imaging in LMICs, in addition to
achieving prioritisation of health investments including imaging in
national policy strategy [35]. In addition to equipment costs, broader
investments in regional infrastructure are needed to ensure reliable
power supply and secure internet access, essential components for
modern imaging. Studies about imaging in oncology [1], as well as
radiotherapy [54], pathology [55] and surgery [56] have shown a
clear benefit of investing in infrastructure. On the one hand, the lack
of comprehensive data on imaging needs, by type of disease, preclude
the use of quantitative approaches like in radiotherapy, for instance
[54]. Cancer is an exception, where there are registries. On the other
hand, the benefit of a diagnostic test is often significantly more diffi-
cult to establish than for a therapeutic one.

Evidence demonstrating the health and economic benefits of scal-
ing up imaging will likely facilitate investment in imaging equipment
and related infrastructure. A Lancet Oncology Commission report
recently demonstrated the substantial health and economic benefits
of scaling up imaging and nuclear medicine access for health out-
comes of cancer patients; a microsimulation model estimated that
the scale-up of imaging would avert 3.2% (2.47 million) of all 76 mil-
lion deaths caused by cancer worldwide between 2020 and 2030,
saving 54.92 million life-years. Model estimates indicate that a com-
bined scale-up of imaging, treatment, and quality of care would pro-
vide a net benefit of $2.66 trillion and a net return of $12.43 per $1
invested [1]. A global Task Force on Radiotherapy for Cancer Control
achieved the same kind of findings a few years before, considering
investments for infrastructure and beyond for the entire cancer treat-
ment ecosystem [57].

One cannot apply the results of those studies to imaging at large
directly, as this would require specific health economics modelling;
however, the growing non-communicable disease burden (cancer,
cardiovascular diseases, stroke, trauma) in HICs indicates that a
f care and imaging.
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similar outcome might be expected and underlines the importance of
upscaling imaging in LMICs.

Rubin has shown that the costs of imaging should be related to the
holistic approach of the radiology value chain [58]. If utilised properly
by trained personnel, imaging equipment can be used for the man-
agement of a wide variety of clinical conditions in all organ systems.

Development of imaging policies in LMICs may take advantage of
plans to control cancer, tuberculosis, pregnancy related conditions,
and others, in which imaging should constitute an integral part.

Taking into account the complexities of the imaging ecosystem
outlined above, we believe that a global plan for utilisation of imaging
in LMICs is needed. The plan needs to consider economic factors and
population health benefits of imaging and to raise awareness of these
among national decision makers. Such a global plan requires engage-
ment of multiple stakeholders, like the IAEA, the WHO, the World
Bank and professional radiology societies to support procurement
and purchasing, installation and maintenance of equipment, provid-
ing infrastructure (including stable power supply and internet
access), training of workforce, and to evaluate impact on the local
health care systems. Support of national and local authorities and
detailed planning are thus essential to bring the benefits of modern
imaging to local health-care systems.
7. Integration of imaging in strategic priorities of international
organisations

Access to affordable, quality primary healthcare is the cornerstone
of UHC. This concept has been used by WHO and the World Bank in
particular. Improving access to imaging in LMICs is an integral part of
this concept and should be integrated into the strategic priorities of
international organisations for UHC definition, goal setting and
implementation.

The WHO sustainable development goal 3 (UN SDG3 [59]) and
disease control priorities (DCP3) [60,61] are orientated in many
aspects on primary prevention of diseases, while our imaging plan is
more transversal and focused on providing appropriate care to those
who suffer diseases and are patients already. We consider that the
concepts of primary prevention and infrastructure development for
diagnosis and treatment of patients are fully complementary. Imag-
ing is only indirectly represented in some of WHO’s strategic priori-
ties [62], including UN SDG3, which emphasise innovations of
diagnostic and therapeutic health technologies and increasing resil-
ience to environmental threats. We think the concept of UHC should
be more specific as regards to imaging and include diagnostics (labo-
ratory) and treatment tools (image-guided interventions and radio-
therapy) for communicable and NCDs, which should form an integral
part of essential benefit packages, particularly in LMICs [63]. Lancet
commissions have paved the way for some policies (pathology [55],
surgery [56], radiotherapy [54], imaging in oncology [1]), but a holis-
tic approach for imaging is lacking so far.

The IT aspects of imaging and the future potential of AI deserve a
more prominent focus in theWHO recommendations on digital inter-
ventions for health system strengthening [64].

The COR model fits with UN SDG3: it covers equipment and sus-
tainability of infrastructure, health workforce, education and training
and regional organisation for imaging. The COR model also fits with
the IAEA’s commitments to quality and safety, audit and education in
the area of medical use of radiation [65]. It is also in line with the
IAEA activities to increase access to imaging in LMICs and to foster
capacity building and related investments. The World Bank addresses
imaging through its Industry Engagement Programme with the aim
to improve procurement approaches [66].

However, we believe that awareness of the full clinical benefits of
the use of imaging and its upscaling in LMICs needs to be strength-
ened among the various stakeholders in order to foster a
prioritisation in investment plans, and we encourage the World Bank
to support the call to action of this paper.

8. Limitations

The proposed COR concept is a generic model and does not con-
sider the differences between and within countries and variability in
prevalence of diseases. The COR model may therefore not be univer-
sally applicable and would need to be adapted to national and local
settings while preserving its two major strengths: integrating imag-
ing in the continuum of care through a networked regional organisa-
tion, and training capacity. The possibility of exploiting existing
primary care resources when integrating imaging, needs to be clari-
fied on a case-by-case basis but should remain a strategic goal.

9. Outstanding questions

The goals of this article face two levels of complexity: the one
inherent to imaging in all its dimensions, the other coming from the
global health aspect and the related need to have an integrated and
multidisciplinary approach. Future research points might be: what
would be the framework for implementation of an imaging plan, is it
better to scale-up primary care imaging first vs tertiary care, how to
monitor and devise metrics and benchmarks to evaluate the impact
of implementing imaging in the LMICs health systems, how to ensure
funding sustainability linked to the middle/long term local fiscal poli-
cies, what kind of support would be needed for the kick-off, how to
strengthen the project by using IT and AI in supportive IT companies
and finally how to promote an efficient imaging cost assessment
method, adapted to the different settings. An additional research area
might be to develop models for evaluating the impact of imaging
deployment on global health indicators.

10. Conclusion and call to action: setting up an international
commission on medical imaging

The clinical utility of imaging is clearly demonstrated in high-
income countries and should be the basis of its deployment and
upscaling in LMICs. The convergence between digitalisation of imag-
ing and digitalisation of other areas of societal life presents an
unprecedented situation, since digitalisation and recent technological
developments are providing an opportunity for the deployment of
imaging in LMICs at a wide scale and at more affordable costs than
previously. Prerequisites are to carefully evaluate the needs of the
population and to appropriately organise and fund imaging imple-
mentation on a local level, using the holistic approach that takes into
account all complexities specific to LMICs and fosters collaboration
with other medical specialties to strengthen the healthcare systems.

We recognise the collaborative global approach needed to
improve imaging services in LMICs and therefore propose the set-
ting-up of an International Commission on Medical Imaging (ICOMI)
under the umbrella of WHO, IAEA and the World Bank, in which
major NGOs in the field of imaging, such as the International Society
of Radiology [67] and RAD-AID [68], would be involved, primarily in
education and training, but potentially also in a convenor function.
ICOMI’s role would be to draft an imaging plan for LMICs, to propose
relevant funding models based on the cost of equipment, education
and training of staff, to initiate studies to assess the impact and bene-
fit of imaging in health-care systems in LMICs, followed by the devel-
opment of concrete implementation plans.

11. Search strategy and selection criteria

The content of this paper is based on a literature search via
PubMed, Science Direct and Google Scholar, performed using search
terms: “imaging”, “LMICs”, “imaging equipment”, “portable
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equipment”, “oncology”, “radiotherapy”, “pathology”, “global health”.
MeSH terms were used where possible. The website of the Interna-
tional Society of Radiology (ISR), a non-governmental organisation
related to WHO that the authors represent was also considered.
Finally, grey literature, in particular the websites of IAEA, WHO,
World Bank and Gates Foundation were searched. Data from 2000 to
2021 were considered.
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