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Abstract

Children account for nearly half the population of Nigeria yet the capacity for effective imaging of children is unknown. In order
to determine clinical resources for and challenges of paediatric radiology in Nigeria, certified radiologists at an exit examination
in radiology for resident doctors, and resident doctors in radiology attending an update course, completed a semi-structured
questionnaire detailing personal information, radiology training, practice and perceived priorities of paediatric radiology in
Nigeria. Of 100 questionnaires, 80 were returned, completed (80%) by 46 (58%) certified radiologists, 14 (18%) senior and
20 (25%) junior radiology residents. Only 1 (2.2%) certified radiologist received dedicated albeit short training in paediatric
radiology. Nine (20.0%) certified radiologists and 1 (2.9%) resident doctor target their practice to paediatric imaging. Only 2
(4.4%) certified radiologists devote at least half of their time to paediatric radiology. Forty-two (91%) of the certified radiologists
are not aware of any radiologist primarily affiliated with a dedicated children’s hospital or who practices in a dedicated paediatric
unit of a mixed hospital. Eight (19%) radiologists work in a facility with a consultant who has some training in paediatric
radiology. Surgeons (64%), neonatologists (53%) and neurologists (45%) were the other paediatric specialties usually available
where the respondent works. Fourteen (4.9%), 4 (2.1%), and 1 (1.3%) ultrasound, X-ray and magnetic resonance imaging (MRI)
units, respectively, were reserved for paediatric imaging while no fluoroscopy or computed tomography (CT) unit was dedicated
to children. Lack of dedicated equipment (44%) and trained paediatric radiologists (24%) were the main challenges to paediatric
imaging as perceived by the respondents. Substantial deficits in human and material resources require informed investment in
dedicated equipment and training to boost capacity for paediatric radiology in Nigeria.
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Introduction number most likely understated given a high non-

registration rate of children born in Nigeria [1, 2].

Paediatric radiology is an emerging radiology subspecialty in
Nigeria. Unlike the developed world with an aging population
and sophisticated paediatric radiology practice, many devel-
oping nations have rapidly growing young populations but are
nascent in paediatric radiology. About half of the estimated
193 million people in Nigeria, a typical developing nation, are
younger than 14 years of age and the country has one of the
highest population growth rates in the world with a projected
population of 410 million people by 2050. In absolute terms,
the under-15 population of Nigeria is more than 80 million
children, which represents about 42% of all Nigerians, a
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There are about 600 physicians dedicated to the medical
and surgical care of children in Nigeria for a ready mix of
consumers of paediatric radiology services [3, 4]. These ser-
vices are provided by about 300 certified radiologists who are
registered members of the Association of Radiologists in
Nigeria supported by 12,545 radiographers represented by
the Association of Radiographers of Nigeria. Nigeria has 35
university teaching hospitals, 20 tertiary-level federal medical
centers, and many more public (including military) and pri-
vate (including faith-based) hospitals with large paediatric
wards where services are provided to children [5—7]. There
are also no fewer than 10 dedicated children’s hospitals of
varying capacities in the country, often privately owned and
clustered in the Tier 1 cities of Lagos and Port-Harcourt.
Therefore, the demand for paediatric radiology services in
Nigeria is huge. Despite this demand for paediatric radiolo-
gists, there is a paucity of data quantifying existing medical

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00247-019-04610-2&domain=pdf
http://orcid.org/0000-0001-7629-391X
mailto:rbolatunji@com.ui.edu.ng

588

Pediatr Radiol (2021) 51:587-591

personnel providing paediatric imaging services in Nigeria.
Such data could be useful to policy makers, foreign develop-
ment partners and other agencies interested in health services
for Nigerian children.

The aim of this study was to profile the resources available
for paediatric radiology in Nigeria in order to identify gaps
and areas for improvement.

Materials and methods

This is a descriptive cross-sectional survey of Nigerian-based
certified and trainee radiologists (resident doctors) between
October 2017 and April 2018. The certified radiologists were
examiners at the Nigerian centre of the West African regional
radiology board examinations while the trainee radiologists
participated in an update course in clinical radiology. The
study instrument was a self-administered semi-structured
questionnaire that was pretested on 10 radiologists composed
equally of 5 randomly selected radiology trainees and 5
trainers at a teaching hospital in Southwest Nigeria. The four
sections of the questionnaire captured anonymous personal
information on respondents’ professional training and prac-
tice, respondents’ professional affiliations, personnel audit
and equipment audit. The responses were entered into a secure
electronic database. Data were analysed by descriptive statis-
tical methods using the Statistical Package for Social Sciences
(SPSS), version 20.

Results

Out of 100 questionnaires administered to certified radiolo-
gists and radiology residents, 80 were returned completed
(80%). There were 51 (64%) male respondents and 54
(69%) of the study participants were between 30 years and
50 years old. Forty-six (58%) certified radiologists, 14
(18%) senior and 20 (25%) junior radiology residents com-
pleted the questionnaires. Certified radiologists from the
Northeast (6 [13%]), North-Central (11 [23.9%]),
Northwest (10 [22%]), Southeast (6 [13%]), South-South
(2 [4.4%]) and Southwest (11 [23.9%]) geopolitical zones
of Nigeria participated in the survey. Only 2 (4.4%) of the
46 certified radiologists were certified within the past
5 years. Seventy-three (91%) of the respondents practiced
radiology in tertiary public health facilities.

Among the certified radiologists, 10 (21.7%) affirmed that
their practice was focused on paediatric imaging and 1 (2.9%)
of'the trainees had a strong interest in paediatric imaging. Two
(4.4%) certified radiologists devoted at least half of their work
time to paediatric radiology (Fig. 1). Twenty-two (48%) of the
certified radiologists were exposed to some form of subspe-
cialty training abroad, of whom 7 (32%) had the training for at
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least 6 months. Only one (2.2%) of the certified radiologists
received 3 months of training in paediatric radiology overseas.
The respondents indicated the presence of other specialist
medical staff dedicated to the care of children in their facility.
Surgeons (64%), neonatologists (53%) and neurologists
(45%) were the top three paediatric specialist medical staff
available in the facilities of the respondents. Only 5 (11%)
certified radiologists work in facilities where not more than
5 certified radiologists are employed. Forty-two (91%) of the
certified radiologists did not know of any colleague who prac-
tices in a children-only hospital or dedicated paediatric unit of
a mixed hospital. There are at least 5 radiographers in the
radiology departments to which 78% of the certified radiolo-
gists are affiliated, but no known radiographer with additional
training in paediatric radiography. Fewer than 5 nurses also
work in the radiology departments with 98% of the certified
radiologists.

Pooling the reported numbers by the respondents, the re-
spective functional units for ultrasound (US), X-ray, fluoros-
copy, computed tomography (CT), and magnetic resonance
imaging (MRI) machines were 286, 188, 33, 49, and 38. Of
these numbers, 14 US units (4.9%), 4 X-ray units (2.1%) and 1
MRI unit (1.3%) were reserved for paediatric imaging while
no fluoroscopy or CT unit was dedicated to children (Fig. 2).

A lack of dedicated equipment (44%) and trained paedi-
atric radiologists (24%) were the main challenges to paedi-
atric imaging perceived by the respondents (Fig. 3). The
most popular view of the respondents to improve paediatric
imaging in Nigeria was to provide dedicated equipment and
training (57%).

Discussion

This cross-sectional survey of senior certified radiologists
and radiology residents revealed an acute shortage of radi-
ologists and requisite facilities needed to provide optimal
paediatric radiology services in Nigeria. The demand for
paediatric imaging, though significant, is not met due to
very few dedicated equipment units and inadequate training
in paediatric radiology.

Approximately 20% of the certified radiologists are
interested in paediatric radiology while less than 5% are
actively involved in clinical paediatric radiology. There is
also apathy towards paediatric radiology among the radi-
ology residents in this survey, which may be related to the
paucity of dedicated trainers and equipment. Other rea-
sons cited in literature for poor interest in paediatric radi-
ology include the perceived difficulty of working with
children and inadequate monetary compensation [8]. A
previous study also showed that paediatric radiology was
not a favourite subspecialty among radiology trainees in
Nigeria [9]. Despite being the first radiology subspecialty
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historically, the paediatric radiology workforce continues
to decline globally [10, 11]. Regardless, the young de-
mography of Nigeria calls for homegrown innovative in-
terventions to attract and retain competent radiologists for
paediatric imaging.

The quality of training received by practitioners of pae-
diatric radiology in Nigeria is also poor. In our survey, only
one (2.2%) of the certified radiologists had at least 3 months
of basic training in paediatric radiology. There was no
fellowship-trained paediatric radiologist in Nigeria at the
time of the survey. Both the national and the West African
regional postgraduate bodies that regulate the training of
Nigerian radiologists must evolve a need-based mechanism
that could supply adequately trained manpower for medical
imaging of children. Nigeria could also emulate the ap-
proach of other developing economies like Ethiopia and
India with similar young populations. A paediatric

radiology fellowship is thriving in Ethiopia supported by
the Children’s Hospital of Philadelphia, PA [12]. India has
a couple of institutions offering paediatric radiology fellow-
ships that enjoy robust support from Indian radiologists in
the diaspora [8]. Making paediatric radiology training a pri-
ority is nonnegotiable given the current and projected de-
mographics of Nigeria in which children constitute the sin-
gle largest population group. In this regard, general radiol-
ogists who provide nearly all paediatric imaging services in
Nigeria can also benefit from periodic refresher courses fa-
cilitated by large imaging organizations such as the
Radiological Society of North America (RSNA) or
European Society of Radiology (ESR); free electronic
learning from credible sources like the World Federation
of Paediatric Imaging, and local packages including boot
camps and continuing medical education sessions led by
the Society for Paediatric Imaging in Nigeria (SPIN).
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Fig. 3 Perceived challenges of
paediatric imaging in Nigeria

Challenges of paediatric imaging in Nigeria

Furthermore, the case for upgrading radiology practice
in Nigeria to a subspecialist level is particularly true for
paediatric radiology. Our data showed an impressive
spread of other medical and surgical specialties primarily
involved in the care of Nigeria children. Besides general
paediatrics, the respondents serve paediatric specialists,
including paediatric surgeons, neonatologists and neurol-
ogists among others. These other paediatric specialties are
growing in Nigeria despite the general shortage of physi-
cians. SPIN is actively advocating subspecialty practice as
a medium- to long-term panacea so paediatric radiology is
not left behind other clinical specialties in child health
[13]. The dearth of competent paediatric radiologists ulti-
mately contributes to suboptimal clinical outcomes and
may even expose children to danger in the hands of dated
ad hoc paediatric radiologists or outright quacks.

The methods utilized for the medical imaging of chil-
dren in Nigeria are largely inappropriate. Our respondents
reported widespread paucity of dedicated equipment for
the practice of paediatric radiology. It could be inferred
that Nigerian children are routinely imaged on equipment
unsuitable from the perspectives of image quality, radia-
tion safety and clinical comfort. Therefore, there is an
urgent need to escalate the Image Gently campaign in
Nigeria to reach policy and decision makers. The require-
ments of children should be considered when decisions on
procurement of radiology equipment are made at various
levels of the Nigerian health system to align with global
best practices [14]. Radiology departments in Nigeria
should also be aware of alternative sources of acquiring
appropriate imaging equipment, which are not limited to
philanthropic entities like RAD-AID International or
Rotary International. There should also be more emphasis
on improving the capacity of local biomedical technical
staff for preventive maintenance of sourced imaging
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equipment while holding vendors to a higher degree of
responsibility when supplying equipment that could be
used on children. In addition, the lack of training in pae-
diatric radiography needs to be jointly addressed by local
and external partners to prevent the exacerbation of an
already overwhelming cancer burden in Nigeria.

This present attempt at documenting the capacity of
paediatric radiology in Nigeria draws its strength from
the impeccable credibility of the respondents. The 46
board-certified radiologists who participated in the survey
represent approximately 15-18% of the estimated 250—
300 certified radiologists in Nigeria [5]. The West
African board examinations in radiology are a meeting
point of examiners, radiologists with more than 5 years
of post-qualification clinical and teaching experience se-
lected from all parts of the country [15]. Therefore, the
data from this survey fairly depict the situation across
Nigeria, especially at the public tertiary health facilities
where 91% of respondents were employed.

It is difficult to interpret or compare our data in the context of
similar developing economies, which was the focus of the study.
Reasons for this limitation include a paucity of similar works and
the lack of international standards on the minimum acceptable
practice of paediatric radiology (workforce, training, facilities,
radiation protection measures, funding) in low- and middle-
income countries. Paediatric radiology is not alone in this dire
situation, but it can adapt good global initiatives addressing sim-
ilar challenges such as that of paediatric surgery [16, 17]. We
acknowledge that there may be some recall bias due to the study
method. However, the high functional status of the majority of
the respondents would have minimized any effect of recall bias
on the interpretation of our results. Lastly, other important per-
sonnel involved in safe medical imaging of children, such as
physicists and biomedical engineers, were not included in this
personnel audit, which focused on clinical staff.
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Conclusion

There is a substantial deficit of human and material resources
for paediatric imaging in Nigeria despite a predominantly
young population. Paediatric radiology is not a favourite sub-
specialty among certified radiologists in Nigeria. Informed
investment in dedicated equipment and innovative training
are necessary to boost the capacity for paediatric radiology
in this developing nation.
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