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Chapter 14
Ethics for Healthcare Professionals 
in Radiography – An African Perspective

Chandra R. Makanjee, Muchui J. Thambura, and Penelope Engel-Hills

Abstract The radiography profession is complex and presents multiple layers of 
possible ethical issues and dilemmas. This chapter presents some of the challenges 
faced by radiography practitioners in Africa and addresses selected ethical issues 
that capture the diversity of the countries on the continent from an African perspec-
tive. The discussions in this chapter include the following: governance of imaging 
and therapeutic services within diverse socio-economic environments, equitable 
access, issues pertaining to inherent risks and harm from a regulatory perspective, 
matters related to justification of referrals and effective utilisation of imaging ser-
vices, the importance of effectively relaying messages and interacting within a mul-
tilingual context, the ethical principle of beneficence and the ethical standard of 
informed consent.

African nations are generally considered to be developing economically and 
might be considered as emerging societies in terms of the awareness of ethics. This 
includes developing awareness of the ethical dimensions of health and health care 
among those in the profession of radiography. This is evident in the introduction of 
continuous professional development in some countries. In several cases it includes 
continuing education units specifically allocated to learning in ethics. To enable an 
ethical service in radiation medicine the recommendation is to use a phased approach 
of increasing collaboration and a collective approach that commences from the 
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 relevant regulatory bodies that oversee monitoring of ionising and non-ionising 
radiation to manage the risks to the patient, radiology personnel and the public.

Keywords Radiographer · Radiation technologist · Radiation therapist · Medical 
imaging · Radiation medicine · Informed consent · Beneficence · Ethics in practice

14.1  Introduction

The radiography profession is inherently complex given the ever evolving and 
expanding technology of specialty imaging fields such as ultrasound, nuclear medi-
cine, interventional radiology and computerised tomography (CT) and the rapid 
advances in radiation therapy. Given the vastness and diversity within Africa, the 
various categories of radiography are also differently represented in the variations 
of environments that are found on the continent. This accumulates to there being a 
multitude of possible ethical issues and dilemmas faced by the role players in a 
radiology or radiotherapy context. To address the ethical issues that resonate with 
diagnostic and therapeutic radiographers on the African continent this chapter pro-
vides a window into some key ethical dilemmas that are exemplars of the ethical 
complexities and a framework for further in-depth conversations and debate.

14.2  Governance and Access to Services

The massive increase in the use of ionising radiation for diagnosis and oncological 
treatment is highly evident on the African continent (Hilton et al. 2014). However, 
even though the relative cost of equipment is reducing, the gap between services in 
well-resourced and resource-constrained environments is growing and equal access 
to services is not improving.

A study conducted in Tanzania (Ngoya et al. 2016) was one of the first to map 
medical imaging equipment in an economically constrained African country. This 
was also one of the first studies to provide a comparison of diagnostic imaging 
equipment in a low and middle-income African country. This study therefore made 
a valuable contribution to deliberations pertaining to specifications for the mini-
mum equipment necessary to provide a service in a poorly resourced country 
(Ngoya et al. 2016). The World Health Organisation (WHO) suggests that poorly 
resourced environments approximately 90% of the needs of a medical imaging ser-
vice can be met through the provision of general radiography and diagnostic ultra-
sound. It is the remaining estimated 10% of radiology procedures that will depend 
on the provision of more specialised modalities such as magnetic resonance imag-
ing (MRI) or computer tomography (CT). Extrapolation from the WHO recommen-
dations for the ratio of CT scanners to general imaging equipment indicates that in 
resource-constrained environments there is a need for one CT per ten general X-Ray 
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units. The reality of there being one CT scanner per 70 general X-ray units in the 
state hospitals of a country in Africa is a clear demonstration of the challenges in 
medical imaging on the continent. The problem is, how the gap in both general and 
specialised medical imaging services can be reduced when the poor economic real-
ity of a particular environment mitigates against this goal. According to (Ngoya 
et al. 2016) general imaging equipment should be prioritised over the acquisition of 
specialised imaging modalities. Medical imaging is an integral part of diagnostic 
decision making and the lack of adequate facilities in some areas has resulted in 
“health tourism” in that patients seek access to radiology in neighbouring countries. 
Recently, there have been reports of “healthcare xenophobia” where black foreign 
patients of African origin are denied lifesaving healthcare services (Idahosa and 
Vincent 2014). There are no easy answers to these moral and ethical issues on the 
continent.

The impact of an increasing gap in access can be felt among all practitioners in 
therapeutic and medical imaging disciplines in Africa. This is exacerbated by the 
situation that many public hospitals are dependent on aid grants. In some countries 
or regions, the issue is then not the initial cost of purchasing medical imaging or 
therapeutic equipment but becomes about the inadequacy of maintenance and repair 
due to the scarcity of skilled engineers and technicians and the prohibitive costs 
involved. Furthermore, many regions in Arica have an unstable electrical supply 
that impacts negatively on service (Falase et al. 2016). Also, there continues to be a 
shortage of skilled healthcare practitioners and a south to north migration of quali-
fied radiographers and other personnel. According to the International Atomic 
Energy Agency (IAEA 2017) there is a scarcity of qualified medical physicists, in 
the radiation medicine departments in most African countries and this shortage is 
particularly serious in the medical imaging departments (nuclear medicine and 
diagnostic radiography). This could contribute to sub-optimal imaging procedures 
and radiation protection with consequences that include; poor image quality and the 
possibility of patients being over exposed to ionising radiation.

Studies have reported on the shortcomings to financial constraints, political 
interference in healthcare services, and in many instances, a suboptimal functional 
supervisory structure at the regulatory level due to low availability of skilled person-
nel (Inkoom et al. 2011; Iwu 2014; Nwankwo et al. 2013). The re-allocation of gov-
ernment funds resulting in insufficient budgets for the purchase and quality control 
of radiological accessories, combined with the lack of qualified personnel, such as 
medical physicists and dosimetrists, have led to regulatory authorities shifting their 
role to performance of quality control procedures. This places quality assurance and 
the role of external auditor with the same individuals. A contributing factor is the 
ongoing migration of healthcare professionals from the developing nations to the 
developed nations that poses a challenge in terms of Africa’s healthcare system. 
This is a moral dilemma that interferes with the already tenuous relationship 
between health and poverty (Iwu 2014).

Issues pertaining to the government level, such as monitoring the national effec-
tiveness of professional capacity, cannot be isolated from the day-to-day operations 
at the hospital or clinic level. Hilton et al. (2014) highlight that challenges related to 
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the implementation of professional roles could be because of poor channels of 
 communication between management and the practitioners. This can be aggravated 
by the lack of a legal framework to support national standards for the safe use of 
radiation and mechanisms to management practitioners or entities who do not abide 
by the rules of safe practice. In such an environment there is likely to be an under 
estimation of the risks associated with the unsafe utilisation of ionising radiation 
equipment that does not meet the accepted standards of good practice.

Of note is that ultrasound is important as a non-ionising, non-invasive, safe, 
freely available and accepted modality that is widely used because of the compara-
tively low cost of equipment, easier maintenance, transportability and robustness 
when compared with other imaging modalities. The widespread application of 
ultrasound in the developed world in the fields of obstetrics and gynaecology has 
contributed considerably to eradicating maternal and neonatal morbidity and mor-
tality, to a large extend. Despite the enormous benefits of ultrasound, Africa is lag-
ging behind in harnessing these gains when compared to other regions of the world 
and is yet to fully take the enterprise to entrench the use of ultrasound as part of its 
healthcare service (Aliyu et al. 2015). To achieve extreme benefits, complete regula-
tions must be applied to guarantee excellence, consistency and safety (Aliyu et al. 
2015). However, there is a lack of evidence to support the establishment of point of 
care diagnostic ultrasound services in resource constrained environments (Henwood 
et al. 2014).

In Africa, the situation in oncology is that many countries have no or very limited 
oncology services at public hospitals and where available, the private hospitals are 
very expensive. Furthermore, while many countries in the developed world have a 
model of cost-sharing between direct government funding and medical insurance 
partners, in many African countries the lack of state healthcare plans mean that 
patients carry the burden of the high cost of expensive medical procedures. This 
situation can in part be attributed to the low availability of resources, poor allocation 
of health budgets and the fact that cancer control is the least among the priority list 
and competes with communicable diseases (Vanderpuye and Yarney 2014). A sad 
reality is that patients delay accessing oncology services until they cannot manage 
any longer. The resulting high level of palliative treatment, malignancies that are 
potentially curable, alongside the inadequate per capita provision of equipment, 
machine breakdown and extended delays for repairs create a backlog and leads to 
long waiting lists. This again means that even the small percentage of patients who 
present early with curable diseases can experience disease progression while wait-
ing for treatment. Another challenge is that few countries have a governance mecha-
nism through a national register. This precludes the availability of good statistics to 
estimate the role of and national need for radiotherapy so that planning for adequate 
oncology services is impossible. All these challenges have given rise to much suf-
fering among cancer patients in Africa and to medical tourism for the few who can 
afford this privilege (Vanderpuye and Yarney 2014).
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14.3  Ethical Practice

Many healthcare professionals are faced with operational challenges and ethical 
dilemmas without having knowledge of regulatory frameworks or ethical principles 
and approaches to guide their decision making and practice.

14.3.1  Justified and Safe Use of Medical Imaging

In the first instance it is necessary to recognise that the misuse of ionising radiation 
has the potential for risk for personnel and the public. At an operational level the 
causative factors for misuse will include deficiencies in training, ethical standards, 
and protocols and procedures. Although there is a general increase in compliance 
about obtaining the relevant licence to practise, there are reports of practice by 
unqualified persons and discrepancies with compliance to standards of patient care 
and safety that are more critical in cases of high dose such as with fluoroscopy and 
CT scanning procedures (Vetter and Stoeva 2016).

Medical imaging is a preferred and frequently used diagnostic modality that is 
relied on heavily in the health care sector. This means that it is a major source of 
radiation exposure. In all countries there is therefore the need for competent regula-
tory authorities to measure doses, establish estimations of radiation dose for each 
X-ray examination (i.e. dose reference levels) and monitor these in every site. From 
the literature concerted efforts are underway in some African countries to provide 
baseline dose measurements for patients undergoing various diagnostic procedures. 
The findings are used as a quality assurance measure for future dose measurements 
and for developing local and national diagnostic reference level frameworks. One of 
the positive spin offs is that the competency of imaging providers can be enhanced 
by retraining of the personnel responsible for the exposure to patients (Olowookere 
et al. 2011).

In Africa, three IAEA Technical Cooperation projects have been initiated for 
diagnostic imaging(IAEA 2017) These are; “Promoting Regional and National 
Quality Assurance Programmes for Medical Physics in Nuclear Medicine” – Phase 
I (2005–2010) and Phase II (2011–2013); and “Strengthening Medical Physicists’ 
Capacities to Ensure Safety in Medical Imaging, with an Emphasis on Paediatric 
Imaging Safety” (2014). The main objectives were related to the role of the medical 
physicist and to enhancing their expertise and skills so that the patients, personnel 
and public could benefit from improved practice of medical imaging professionals. 
Furthermore, the Dosimetry and Medical Radiation Physics Section and Radiation 
Safety and Monitoring Section of the IAEA ( 2017) have also pursued the develop-
ment of quality assurance and clinical applications of ionising radiation. There has 
also been assistance to member states for training programmes to optimise radiation 
protection in medical imaging. The IAEA ( 2017) furthermore conducted a training 
programme for medical physicists, radiologists, radiographers, technologists and 
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radiation protection regulators from the African region in order to enhance practice 
to achieve higher level of safety in nuclear medicine.

Importantly the motivation for the safe use of ionising radiation must be posi-
tioned within the argument for justification of any request for an imaging procedure 
and the suggestion that globally between 20% and 50% of diagnostic medical imag-
ing procedures are not necessary. The justification process entails all healthcare 
professionals involved directly or indirectly with diagnostic imaging investigations 
to ensure the appropriateness of the radiation procedure, and the selection of an 
imaging techniques to best illustrate the region of interest and to answer the clinical 
question at hand (Malone 2013). Moifo et al. (2014) elaborate that the lack of justi-
fication from a referring health care practitioner could be due to lack of relevant 
knowledge as a result of inadequate training in radiation exposure and the related 
doses from diagnostic imaging procedures. In many Sub-Saharan African countries, 
the documentation and record keeping pertaining to aspects of radiation safety 
parameters or characteristics of protection are poor. This is largely due to weak-
nesses in the enforcement of the relevant laws and regulations. Also, of note is the 
frequent finding of poor levels of knowledge of practitioners in medical imaging 
regarding radiation protection. Then there is also the absence of a CPD requirement 
for radiation protection and justification and no guidelines for the appropriate use of 
diagnostic medical imaging.

14.3.2  Professional Scope and Scope of Practice

A recent study pertaining to professional scope and scope of practice illustrated that 
diagnostic radiographers are aware of safety standards and are compliant in apply-
ing radiation safety measures in accordance with national and international stan-
dards (Ochonma et al. 2015). However, some challenges arose with knowledge of 
the radiation safety accessories such as lead aprons and gonad shields. Also, many 
imaging investigations include the administration of contrast media to visualise and 
establish anatomical and/or physiological status. Contrast administration requires 
the referring medical practitioner, but more so the radiologists and radiographers, to 
have the necessary knowledge on contrast media and the possible adverse reactions 
which can vary from mild, moderate to severe. In this regard the competencies, 
coordination, communication and the roles and responsibilities of the relevant pro-
fessionals, sometimes in the absence of training and appropriate guidelines, can put 
the patient’s safety at risk. Scope of practice behaviours can at times lead to disputes 
between professional groups that can result in the abrogation of professional codes 
of conduct, between professionals in conflict or involving the patient relationship 
(Hilton et al. 2014).

Another issue that arises in the consideration of professional scope is the possi-
bility of adopting a skill-mix model as an option to overcome a country’s need for 
clinical services based on the population and health economy. A possible implica-
tion is amendment to the radiographer’s role description that extends or expands 
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their professional scope of practice, with concomitant changes to level of responsi-
bility and accountability. In this regard, a study (Ashong et  al. 2016) found that 
more radiographers perform ultrasound procedures following amendments that 
allowed this extension to their role. The advantage is that patients can more easily 
have an ultrasound imaging procedure with the likelihood of a diagnosis accompa-
nied by improved care. A limitation could be is an increased workload and fatigue 
among those with an extended role to the extent that this could eventually cause 
stress and other negative impacts for practitioner and patient (Ashong et al. 2016).

In oncology, the scope of practice of practitioners is linked to the need to reduce 
the variations found about cancer treatment processes and procedures. It is evident 
that the specifications for treatment by surgery, chemotherapy and radiation are dis-
similar from country to country and even across institutions within a particular 
country. Because of this there has been an emphasis on the need for and use of 
standardised treatment protocols in oncology (Vanderpuye and Yarney 2014).

14.3.3  Ethical Conduct and Professionalism

A few studies have emerged regarding the ethical conduct and professionalism 
related to the delivery of quality healthcare services, with patient satisfaction as a 
core component. Two of the studies investigated respect, discrimination, unneces-
sary delaying of patients, informed consent, abuse of professional relationships, 
privacy, equality, unwillingness to answer patients’ questions and rudeness. These 
studies also investigated patients’ awareness of the requisitioned examination, 
explanation of procedures, and where applicable the side effects, unnecessary expo-
sure to risk, whether radiographers demand or accept unauthorised payments, com-
petence, dedication, honesty, co-operation, care and courtesy (Ochonma et al. 2015; 
Adejumo et al. 2012).

Although the outcome of these studies revealed that radiographers demonstrated 
overall excellence in their conduct and professionalism during service delivery, 
there were key ethical shortcomings such as the informed consent process not being 
observed due to high workload. Noteworthy is that communication in lay language 
is of importance to ensure that patients understand what is expected of them and 
what is going to take place during the procedure. The frequent assumption that 
patients know the information when in fact they do not, can result in poor coopera-
tion during their diagnostic as well as therapeutic encounter (Ochonma et al. 2015) 
and can put the patient at risk of a suboptimal procedure. The findings of some stud-
ies alluded to radiographers not explaining their competency, expertise and details 
of the procedure prior to commencing the study is a professional weakness. Other 
possible weaknesses were that radiographers did not engage the patient on the tech-
nical aspects of the procedure and did not have a sustained relationship with patients 
whilst conducting the investigation. Positive findings were that almost all radiogra-
phers treated patients and their relatives with respect and without discrimination and 
did not intentionally expose them to unnecessary risk during the visit to the  radiology 

14 Ethics for Healthcare Professionals in Radiography – An African Perspective



196

department. Since the desire for respect and dignity has been identified as vital 
among human needs this is an important aspect of ethical conduct and professional-
ism (Ochonma et al. 2015).

14.4  Autonomy and the Place of Collective Decision Making

It is an accepted ethics principle that the autonomy of the patient ought to be 
respected. In this ethical framework the patient must know the “what, when, how, 
and why” of the procedure they anticipate undergoing (Malone 2013). This process 
serves the legal and ethical purposes of informing and protecting the individual for 
the person to make an informed decision. According to Malone 2013 the informed 
consent is not valid if a patient does not know what is going to happen to him or her 
in the procedure.

Voluntariness in the informed consent process stresses the need for the patient to 
consent on their accord, free of undue influence or coercion on the part of the prac-
titioner, family or carers. Voluntariness in informed consent is quite challenging to 
evaluate h because notions of voluntariness are influenced by the diverse medical 
condition and the cultural norms of the patient. In African traditions, the influence 
of and respect for family, community and especially the elders is strongly linked to 
cultural norms and ethos. Therefore, persons frequently consult family, friends, 
relatives and community members for advice pertaining to their health care. These 
interferences may be considered as undue influence according to the norms of 
“Western” cultures that place an emphasis on individual autonomy and rights. 
People of Africa are somewhat more inclined toward the notion of collective deci-
sion making that stems from a concept of autonomy that is not individualistic but 
derived from Ubuntu or sumus, ergo sum (we are, therefore I am) (Chima 2013).

The significance of communication for achieving quality health care for vulner-
able patients is often underscored. Communication is a key element of promoting an 
ethical decision-making process (individual or collective). Africa is known to be the 
most linguistically diverse continent in the world; it is relatively common for a per-
son to speak several African languages fluently as well as one or more international 
languages. One of the challenges to respect and dignity is the rising number in 
migrations between countries in Africa and the resulting language diversity in any 
healthcare facility. There must be appropriately responded to this to facilitate effec-
tive communication essential for avoiding misunderstandings and potentially life- 
threatening miscommunication. The complexities in interpretation are not easily 
overcome and solutions such as the intervention of a family member or friend can 
be inappropriate but also necessary in emergency situations where decisions need to 
be taken quickly. What needs to be considered in these situations are issues of con-
fidentiality and how this reflects on the standards for good practice. An example of 
communication challenges is the case of Esterhuizen versus Administrator Transvaal 
([1957] (3) SA 710 (T)). This case reports on a 10-year-old diagnosed with Kaposi’s 
sarcoma and who was first treated with low energy radiation following parental 
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consent. The child suffered tumour recurrence and was then treated with high dose 
radiation. The outcome was severe burns and the limb had to be amputated. The 
court determined that the initial superficial radiation was delivered following 
informed consent for a minor, but that the procedure thereafter was performed with-
out any consent. The argument of the defence that previous parental consent pro-
vided implied consent for a similar treatment was dismissed by the court, as was the 
argument that the treatment adhered to the standard of being in the best interest of 
the individual. The contention was that radical high dose treatment was not like the 
initial superficial radiation, and that before consent could be considered valid a fur-
ther process of informed consent was necessary. In this process, the child’s parents 
should have been provided with adequate information of the possible side effects 
inherent in the new treatment (Chima 2013).

Another consideration is in situations where there is a decision by the patient to 
discontinue treatment. This can be based on intuition or on cultural beliefs such as 
that cancer is a curse and may be healed by means other than by modern medicine 
(Jacobson and Cain 2009). This creates a dilemma if the autonomy of the patient has 
to be respected and places the radiation therapist in a position whereby the patient 
may later resume treatment but with more severe symptoms than when they first 
presented. Also needing consideration is the possible desire for the integration of 
complimentary therapies and alternative medicine during chemotherapy and radio-
therapy. This must be addressed in the African context to create a platform of trust 
and open communication where the patient is the centre of decision making and can 
enjoy integrated forms of care to facilitate their holistic healing. The radiation thera-
pist plays a major role in this process as they spend a longer time with any patient 
during radiotherapy treatment (Jacobson and Cain 2009).

14.5  Conclusion

This chapter highlighted the emergence of technological developments in Africa 
related to medical imaging and radiation therapy and career-related endeavours to 
stress the complexities of health care in radiation medicine. The need to address the 
key ethical issues within radiation medicine (imaging and radiation therapy) in 
complex relationship with the economic, political and social factors were discussed. 
The most significant aspect at the level of the regulatory body is the use of a unified 
approach to the scope and standards of practice. At the operational level there is 
more need to focus on the conduct of individual professionals. The role of CPD was 
discussed as crucial for maintaining currency and ensuring safe practice. Also nec-
essary is that equitable access to imaging services and radiotherapy is provided 
through resource planning of financial aspects, technical and equipment aspects and 
the employment of appropriately qualified professionals. Lastly, but not to be for-
gotten, in the ethics conversation is the human aspects of the right to quality health 
care, the creation of awareness, respect, dignity and informed consent that focus on 
the vision of health and well-being for all in Africa.
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