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Imaging inequality: Exploring the differences in Radiology between high and low income 
countries 
 

Introduction 
According to the 2019 data published by the Organisation for Economic Cooperation and 
Development (OECD), there are approximately 10 CT scanners per 1 million population in 
the United Kingdom1. Vanuatu, a Lower Middle Income Country in the Pacific Ocean2, does 
not have a single one. What does that mean for daily work ‘on the shop floor'? 
 
A young man was brought into the Vila Central Hospital in Vanuatu as a major trauma call 
following a boating accident. He sustained complex cranial vault fractures, intracranial 
injuries and soft-tissue body injuries. With limited availability of diagnostic imaging and no 
specialist neurosurgical care the patient did not regain consciousness and was managed 
palliatively…  
 
Just over 10 000 miles away, in a tertiary hospital in the United Kingdom, a similarly injured 
patient underwent a full body CT scan within minutes of arriving in the Emergency 
Department. The head scan detailed complex cranial vault fractures and confirmed a mass 
effect from an intracranial haematoma. This was subsequently evacuated by the 
neurosurgical team with the patient making a satisfactory neurological recovery… 
 

The Importance of Priorities 
Medical imaging has a central role in well-functioning health systems, integrated into the 
World Health Organisation’s Six Building blocks of a Health System3, 4. As such its adoption is 
crucial among both high- and low and middle-income (LMI) countries. Broadening adoption 
of medical imaging could impact several of the Indicators of Sustainable Development Goal 3 
(Good Health and Well-Being), including improvements in prenatal care, earlier diagnosis of 
TB, complications of malaria and non-communicable diseases5. Despite this role, widespread 
use of medical imaging remains the domain of heavily-industrialised countries. The World 
Health Organisation estimates that approximately two-thirds of the global population still 
lacks access to appropriate diagnostic medical imaging6, 7.  
 
The most obvious cause for such imaging inequality, (sometimes termed ‘radiology divide’8) 
is the high, upfront cost of acquiring and running advanced imaging units such as CT, MRI 
and PET. Suppliers in the US, quote purchase prices of up to 2.5 million USD for new CT 
scanners with operating costs in the region of 100 thousand USD per annum9. In a world 
where even high-income economies, such as Canada with a GDP of over 2 trillion USD10, 
struggle to keep their equipment updated11, there is little chance that countries like Vanuatu 
(GDP of just under 1 billion USD10) will be able to afford the latest technology. In addition to 
the running costs, taking full advantage of diagnostic imaging requires availability of highly 
specialised medical personnel. Treatment of severe head injuries such as those in scenarios 
above, requires input from experienced neurosurgical and critical care teams. For Vanuatu, 
the closest neurosurgical centre is in Australia, some 1300 miles away, across the sea. Even if 
the patient did undergo a full trauma CT scan and the injury was identified, it would be 
unlikely to alter the clinical management. 
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Aside from costs and other services’ availability, a further contributor to diagnostic imaging 
inequality, is the relative lack of technologies developed with LMI countries in mind12. As 
pointed out by the World Health Organisation (WHO), manufacturers of medical equipment 
tend to prioritise the healthcare needs of high-income countries, which offer much higher 
and reliable profits13. Until recent years, the market for imaging devices in LMI countries has 
been quite sparse. The healthcare needs in those settings revolved primarily around treating 
the complications of malnourishment, poor sanitation, with a limited role of diagnostic 
imaging. While these issues are still relevant, they increasingly give way to tackling infectious 
and non-communicable diseases14. This shift puts provision of diagnostic technology, at a 
more central position in global health and brings the needs of LMI countries closer to those 
of their industrialised counterparts. While the healthcare needs are rapidly evolving, the 
supply of reliable devices, producing high-quality images in a resource-limited setting, is 
lagging. The increased demand for imaging services caused the WHO to redefine its stance 
on donation of imaging technologies to LMI countries from a peripheral and supplementary 
role in early 2000s15, to a more recently regulated endeavour suited to local needs16. 
 
Improved understanding of different challenges facing imaging departments of LMI and 
high-income countries has led to a growing concern about the suitability of philanthropic 
initiatives16. Higher-income countries focus on the needs of aging populations and exploit 
marginal health gains using sophisticated diagnostic imaging17, 18, 19. This approach helps 
with earlier detection and treatment of non-communicable diseases and importantly, is 
underpinned by decades of development in healthcare infrastructure. Given that the 
majority of the global population has no access to radiological imaging, it is unlikely that an 
overnight leap to a Western model of healthcare will be possible. It is therefore inadvisable 
to extrapolate the lessons learned from healthcare provision in high-income countries to the 
rest of the globe. In fact, the WHO stipulates that the most effective intervention in LMI 
countries includes widespread adoption of good quality basic X-ray and ultrasound imaging 
and establishment of reliable digital imaging infrastructure. These interventions are robust, 
can immediately improve patient management and build foundations for further work12.  
 
Given the vast differences of priorities between high-income and LMI countries, generally 
available equipment is simply not suited for the latter. Issues such as complex maintenance, 
lack of replacement parts, staff needed to run it, adverse environmental conditions and 
limited access to electricity, require a different design and testing of such machines. The 
magnitude of this issue is illustrated by the fact that in the late 1990s and early 2000s, 70% 
of medical equipment in Sub-Saharan Africa laid idle due to mis-deployment15. With 80% of 
all equipment acquired from international aid, this makes uncoordinated, unsolicited 
donation efforts highly inefficient13. These issues triggered the WHO to produce 
specifications for equipment suitable for use in underserved areas (World Health Imaging 
System for Radiography- WHIS-RAD), where a single radiological unit can be reliably used to 
support a population of 50 000 in a place where no prior service exists12.  
 

Maybe Not So Different After All? 
As part of the paradigm shift in provision of medical imaging in under-represented areas, 
organisations, such as Rad-AID, (a non-profit organisation helping to bring radiology to LMI 
countries) developed tools to assess the most appropriate ways of addressing local imaging 
needs. The RAD-AID Radiology Readiness tool8 aims to deliver a structured assessment of 
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local infrastructure and systems, to maximise the positive impact of imaging. Despite use of 
different criteria, the core principle of health needs assessment and service evaluation tools 
is not dissimilar in the healthcare systems of high-income countries, such as the United 
Kingdom. While in the high-income countries one rarely worries about a functioning power 
supply or availability of replacement parts for imaging equipment, other aspects, such as 
adequate staffing, availability of specialist teams, fulfilling a pre-existing service need and 
long-term financial viability, do remain a significant concern. 
 
Despite demonstrated differences between high-income and LMI countries, a more in-depth 
analysis of their health service needs does reveal some parallels. Given the global, 
exponential increase in demand for diagnostic imaging services, both high- and low-income 
countries face a shortage of specialist radiologists. The recent Royal College of Radiologists 
workforce censuses reported that between 2013 and 2018 there has been a 54% increase in 
demand for cross-sectional CT imaging, with a further 5% per annum increase  
up till 2022 20, 21. This rapidly rising workload is outstripping the current provision of services 
with more than 1700 additional radiologists needed to meet the current demand21. While 
reliable data is difficult to extract for LMI countries, estimates suggest that to bring service 
availability in Sub-Saharan Africa to a level comparable with that of high-income countries, 
each Sub-Saharan country would need to train on average 1400 more radiologists22, 23. While 
their starting points are of course different, the challenge of an ever-increasing demand for 
services is ubiquitous among economies of all sizes. One needs to be aware, however, that 
apart from the absolute number of radiologists, the geographical distribution of diagnostic 
services plays an equally important role in populations being able to access them. This 
pattern of inequality frequently leaves rural populations underserved with poorer health 
outcomes seen in both high-income and LMI countries24, 25. 
 

Conclusion 
Both scenarios presented in the introduction are based on the real patients I looked after 
during my medical career. Having fad first-hand experience of the impact of imaging 
inequality on my patients certainly adds a personal, emotional degree to this highly 
important issue. It is tempting to rush into action and help bring cutting-edge technological 
advancements to underprivileged areas of the world. While this would be a well-meaning 
endeavour, the differences in Radiology are multi-faceted and could not be solved by 
donating a few CT scanners to countries in need. More in-depth exploration of the 
differences (and similarities!) between high-income and LMI countries reveals that while 
facing some similar challenges related to growth of radiology as a specialty, their 
fundamental needs and service constraints are very different, and it will likely take decades 
of coordinated and well-designed efforts to address them. 
 
Word Count: 1494 
 
 
 
 
 
 
 



 4 

BIBLIOGRAPHY: 
1. Organisation for Economic Development and Cooperation. Health at a Glance 2021 
2021 [10/10/2023]. Available from: https://www.oecd-
ilibrary.org/content/publication/ae3016b9-en. 
2. Organisation for Economic Development and Cooperation. DAC List of ODA 
Recipients 2021 [10/10/2023] Available from: https://www.oecd.org/dac/financing-
sustainable-development/development-finance-standards/DAC-List-of-ODA-Recipients-for-
reporting-2021-flows.pdf. 
3. World Health Organisation. Monitoring the Building Blocks of Health Systems: a 
Handbook of Indicators and Their Measurement Strategies 2010 [10/10/2023] Available 
from: https://iris.who.int/bitstream/handle/10665/258734/9789241564052-eng.pdf. 
4. World Health Organisation. Strengthening Health Systems to Improve Health 
Outcomes 2007 [10/10/2023] Available from: 
https://iris.who.int/bitstream/handle/10665/43918/9789241596077_eng.pdf?sequence=1. 
5. World Health Organisation. 3. Good Health and Well-Being: The Sustainable 
Development Goals Extended Report 2022 2022 [10/10/2023] Available from: 
https://unstats.un.org/sdgs/report/2022/extended-report/Extended-Report_Goal-3.pdf. 
6. World Health Organisation. Baseline Country Survey on Medical Devices 2010 2010 
[10/10/2023] Available from: https://iris.who.int/handle/10665/95785. 
7. World Health Organisation. Essential Diagnostic Imaging 2000 [10/10/2023] Available 
from: 
https://web.archive.org/web/20121023154427/http://www.who.int/eht/en/DiagnosticImag
ing.pdf. 
8. Azene EM, Reiter MP. Radiology Readiness™, Research, and Relationship 
Development. In: Mollura DJ, Culp MP, Lungren MP, editors. Radiology in Global Health: 
Strategies, Implementation, and Applications. Cham: Springer International Publishing; 2019. 
p. 61-7. 
9. Amber Diagnostics USA. How Much Does a CT Machine Cost? 2023 [10/10/2023] 
Available from: https://www.amberusa.com/blog/how-much-does-ct-machine-cost/. 
10. The World Bank. World Development Indicators: The World Bank; 2022 [10/10/2023] 
Available from: 
https://databank.worldbank.org/reports.aspx?source=2&series=NY.GDP.MKTP.CD&country. 
11. The British Institute of Radiology. Global Future of Imaging 2019 [10/10/2023] 
Available from: https://bir.org.uk/media/408496/the_global_future_of_imaging_a4_24pp-
hr.compressed.pdf. 
12. Palmer PES, Hanson GP. Diagnostic Imaging in the Community: A Manual for Clinics 
and Small Hospitals. Honeyman-Buck J, editor: Rotary District 6440 and Pan-American 
Health Organization; 2011. 
13. World Health Organisation. Medical Devices: Managing the Mismatch: World Health 
Organisation; 2010 [10/10/2023] Available from: 
https://iris.who.int/bitstream/handle/10665/44407/9789241564045_eng.pdf?sequence=1. 
14. Bawah A, Houle B, Alam N, Razzaque A, Streatfield PK, Debpuur C, et al. The Evolving 
Demographic and Health Transition in Four Low- and Middle-Income Countries: Evidence 
from Four Sites in the INDEPTH Network of Longitudinal Health and Demographic 
Surveillance Systems. PLoS One. 2016;11(6):e0157281. 

https://www.oecd-ilibrary.org/content/publication/ae3016b9-en
https://www.oecd-ilibrary.org/content/publication/ae3016b9-en
https://www.oecd.org/dac/financing-sustainable-development/development-finance-standards/DAC-List-of-ODA-Recipients-for-reporting-2021-flows.pdf
https://www.oecd.org/dac/financing-sustainable-development/development-finance-standards/DAC-List-of-ODA-Recipients-for-reporting-2021-flows.pdf
https://www.oecd.org/dac/financing-sustainable-development/development-finance-standards/DAC-List-of-ODA-Recipients-for-reporting-2021-flows.pdf
https://iris.who.int/bitstream/handle/10665/258734/9789241564052-eng.pdf
https://iris.who.int/bitstream/handle/10665/43918/9789241596077_eng.pdf?sequence=1
https://unstats.un.org/sdgs/report/2022/extended-report/Extended-Report_Goal-3.pdf
https://iris.who.int/handle/10665/95785
https://web.archive.org/web/20121023154427/http:/www.who.int/eht/en/DiagnosticImaging.pdf
https://web.archive.org/web/20121023154427/http:/www.who.int/eht/en/DiagnosticImaging.pdf
https://www.amberusa.com/blog/how-much-does-ct-machine-cost/
https://databank.worldbank.org/reports.aspx?source=2&series=NY.GDP.MKTP.CD&country
https://bir.org.uk/media/408496/the_global_future_of_imaging_a4_24pp-hr.compressed.pdf
https://bir.org.uk/media/408496/the_global_future_of_imaging_a4_24pp-hr.compressed.pdf
https://iris.who.int/bitstream/handle/10665/44407/9789241564045_eng.pdf?sequence=1


 5 

15. World Health Organisation. Guidelines for Healthcare Equipment Donations 2000 
[10/10/2023] Available from: https://reliefweb.int/report/world/guidelines-health-care-
equipment-donations. 
16. World Health Organisation. Medical device donations: considerations for solicitation 
and provision Geneva: World Health Organisation; 2011 [10/10/2023] Available from: 
https://iris.who.int/bitstream/handle/10665/44568/9789241501408-eng.pdf?sequence=1. 
17. Sigurdsson JA, Getz L, Sjönell G, Vainiomäki P, Brodersen J. Marginal public health 
gain of screening for colorectal cancer: modelling study, based on WHO and national 
databases in the Nordic countries. J Eval Clin Pract. 2013;19(2):400-7. 
18. Powell-Brett S, Pande R, Roberts KJ. Achieving 'Marginal Gains' to Optimise 
Outcomes in Resectable Pancreatic Cancer. Cancers (Basel). 2021;13(7). 
19. Kumar V, Cohen JT, van Klaveren D, Soeteman DI, Wong JB, Neumann PJ, et al. Risk-
Targeted Lung Cancer Screening: A Cost-Effectiveness Analysis. Ann Intern Med. 
2018;168(3):161-9. 
20. The Royal College of Radiologists. Clinical Radiology UK Workforce Census 2018 2018 
[10/10/2023] Available from: 
https://www.rcr.ac.uk/system/files/publication/field_publication_files/clinical-radiology-uk-
workforce-census-report-2018.pdf. 
21. The Royal College of Radiologists. Clinical Radiology UK Workforce Census 2022 2022 
[10/10/2023] Available from: 
https://www.rcr.ac.uk/sites/default/files/documents/rcr_clinical_radiology_workforce_cens
us_2023.pdf. 
22. Frija G, Blažić I, Frush DP, Hierath M, Kawooya M, Donoso-Bach L, et al. How to 
improve access to medical imaging in low- and middle-income countries ? EClinicalMedicine. 
2021;38:101034. 
23. International Atomic Energy Agency. IMAGINE- IAEA Medical Imaging and Nuclear 
Medicine Global Resources Database Online2023 [10/10/2023] Available from: 
https://humanhealth.iaea.org/HHW/DBStatistics/IMAGINEMethodology.html. 
24. Davidson M, Kielar A, Tonseth RP, Seland K, Harvie S, Hanneman K. The Landscape of 
Rural and Remote Radiology in Canada: Opportunities and Challenges. Canadian Association 
of Radiologists Journal. 2023:08465371231197953. 
25. Kawooya MG. Training for rural radiology and imaging in sub-saharan Africa: 
addressing the mismatch between services and population. J Clin Imaging Sci. 2012;2:37. 
 

https://reliefweb.int/report/world/guidelines-health-care-equipment-donations
https://reliefweb.int/report/world/guidelines-health-care-equipment-donations
https://iris.who.int/bitstream/handle/10665/44568/9789241501408-eng.pdf?sequence=1
https://www.rcr.ac.uk/system/files/publication/field_publication_files/clinical-radiology-uk-workforce-census-report-2018.pdf
https://www.rcr.ac.uk/system/files/publication/field_publication_files/clinical-radiology-uk-workforce-census-report-2018.pdf
https://www.rcr.ac.uk/sites/default/files/documents/rcr_clinical_radiology_workforce_census_2023.pdf
https://www.rcr.ac.uk/sites/default/files/documents/rcr_clinical_radiology_workforce_census_2023.pdf
https://humanhealth.iaea.org/HHW/DBStatistics/IMAGINEMethodology.html

