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Background: There is a paucity of literature on perspectives of referring doctors about the
quality of medical imaging services and this study closes this gap in literature.

Aim: This quality assurance (QA) study aimed to explore the perspectives of doctors on the
quality of medical imaging services in selected regional hospitals within eThekwini District of
KwaZulu-Natal.

Setting: The study was conducted in four public regional hospitals.

Methods: An exploratory descriptive qualitative research design involving 30 min—45 min
of in-depth individual interviews was used. A purposive sampling technique was used to
select research participants and hospitals to ensure adequate responses to the research
questions. The sample involved nine participants and was guided by data saturation.
Responses were recorded through notes and voice recordings and thematic analysis was
used to analyse data.

Results: Three main themes (timeliness of examinations, communication and radiology
reports and image quality) and eight subthemes (waiting times, shortage of radiographers,
workload, communication between doctors and radiographers, requisition forms,
unavailability of radiology reports, clarity of images and image acquisition protocols) emerged
from the data. Challenges experienced were exacerbated by high workload and shortage of
radiologists and radiographers. Doctors in the data collection sites were mainly dissatisfied
with services provided by the medical imaging departments.

Conclusion: Regular engagements between medical imaging departments and doctors are
important in enhancing the provision of quality care to patients. In-service training of
radiographers and employment of additional radiographers and finding solutions to mitigate
shortage of radiologists are recommended.

Contribution: This quality assurance (QA) study focused on experiences of doctors while
many other medical imaging QA studies in South Africa are equipment based. In-service
training of radiographers is recommended to improve image quality and communication
skills.

Keywords: medical imaging; radiology services; doctors; physicians; clinicians; experiences;
challenges; quality assurance.

Introduction

There is a paucity of literature outlining the perspectives of referring doctors on services provided
by medical imaging departments. These perspectives are very important for medical imaging
departments to improve the quality of their practices. Other methods used by medical imaging
departments to address quality matters include performance of routine mandatory quality control
(QQ) tests, surveys on customer satisfaction and use of multidisciplinary team approach (Graham
et al. 2019). In addition, medical imaging plays an important role in medicine today, assisting in
disease diagnosis and treatment (Annemari 2017). Gathering data on the experiences of doctors
regarding their referral of patients to medical imaging department can assist in identifying gaps
when rendering medical imaging services. In turn a medical imaging department that is aware of
gaps in its services can improve its quality of services. Ultrasonography, x-rays, mammography,
computed tomography (CT scans), magnetic resonance imaging (MRI) and nuclear medicine are
all examples of medical imaging technologies (Annemari 2017); however, the current study
focused on diagnostic imaging services. Diagnostic imaging services are critical in confirming,
assessing and documenting the progression of many diseases and their response to treatment
(Haidekker 2013).
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A well-structured quality assurance (QA) programme should
consider doctors as internal clients of an imaging department
and regularly gather their experiences on the quality of
the imaging services. In addition, doctors measure the quality
of imaging departments through the precision and reliability
of imaging reports, timeliness of imaging and effectiveness of
communication (Ahmed et al. 2022; Joshi 2009). The quality of
final outcomes satisfies both internal and external clients
(patients); thus, strengthening the quality of the final outcome
improves the quality of a system in general (Hill et al. 2020).

Quality assurance assists in maintaining optimal diagnostic
image quality while minimising patient risk and distress
(Padmini Kumari, Kumar & Babu 2021). Periodic QC tests,
preventive maintenance procedures, administrative methods
and training are all parts of QA. It also includes continuous
evaluation of the imaging service’s efficacy and the ability to
initiate corrective actions (Abdulkadir 2020). The primary
goal of a radiology QA programme is to ensure that patients
are consistently diagnosed promptly and accurately with
minimal risks to ionising radiation. This goal will be
adequately met by a QA programme that has three secondary
objectives: maintaining diagnostic image quality, minimising
radiation exposure to patients and staff and being cost-
effective (Abdulkadir 2020). When patients encounter long
waiting queues, the disease profile advances (Guttmann
et al. 2011) and thus patient may demise due to controllable
conditions that could otherwise be avoided (Bernstein et al.
2009); hence, long waiting time is the major cause for
dissatisfaction in patients and doctors (Umar, Oche & Umar
2011). Furthermore, some medical conditions are acute in
nature and thus require urgent diagnosis followed by urgent
interventions like surgery (Biondetti et al. 2019). On the one
hand, doctors, physicians and clinicians have a primary
responsibility tomanage patients (Li2020), and radiographers,
on the other hand, have a fundamental responsibility to assist
doctors by taking good quality images at a reasonable short
time (Etheredge 2011).

The purpose of this study was to explore perspectives of
doctors working in the four regional hospitals within the
eThekwini district on the quality of medical imaging
services. The objectives of the study were (1) to establish
perspectives of the referring doctors on turnaround times for
services offered by the imaging departments, (2) to assess
perspectives of referring doctors regarding image quality
and (3) to explore perspectives of referring doctors regarding
communication between radiographers and doctors.

Conducting the study was particularly necessary as there
was a paucity of literature on the perspectives of referring
doctors on quality of the services provided by the imaging
departments. Due to the wide range of services offered by
the regional hospitals in eThekwini district, these hospitals
also serve as training sites for medical imaging students. It is
therefore prudent to improve quality in these hospitals as
this will also assist in improving clinical training.
Furthermore, regional hospitals in the district are a hub of
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medical imaging services for the entire province and thus
are referral hospitals for many hospitals outside the district
and the province. For this reason, quality improvement in
regional hospitals particularly in the selected district will be
meaningful to many patients received from outside the
district as well as those coming from neighbouring provinces.

The primary research question required doctors to share their
perspectives on the quality of imaging services as obtained
from the imaging departments in their respective hospitals.

Research methods and design
Study design

An exploratory descriptive qualitative research study with
face-to-face, individual, semi-structured, in-depth interviews
with doctors was used to collect data.

Setting

The study was conducted in four public regional hospitals
within the eThekwini district of KwaZulu-Natal in South
Africa. The selected regional hospitals offer a range of district
and regional hospital services including 24 h accident and
emergency, general medicine, general surgery, intensive care,
orthopaedics, radiotherapy and oncology (offered by one
of the hospitals), dental, and ear, nose and throat (ENT).
As provincial hospitals, there are free services offered to
pregnant and breastfeeding women and children under the
age of 6 years. Furthermore, other patients are charged
according to a sliding scale depending on their income. These
free and low-priced services, among other factors, contribute
to high workload in public hospitals.

Study population and sampling strategy

A purposive sampling technique was used to select research
participants from four regional hospitals. Participants were
doctors at the rank of medical officer and above and had to be
working in public regional hospitals within the eThekwini
district for at least more than a year. Medical students and
interns as well as doctors working in the private sector were
excluded from the study. These criteria were to ensure that
participants had adequate experiences to answer the research
questions. Purposive sampling was used to select participants
from four of the seven regional hospitals in the eThekwini
District to align participants to the aim and research questions
(Campbell etal. 2020), with the aim to increase trustworthiness
of the results. Sampled doctors were working in Emergency
Care units, operating theatres, wards and outpatient
departments and they request imaging examinations daily
and thus would be able to answer the research questions. In
addition, some of the participants specialised in emergency
medicine, orthopaedics, surgery and internal medicine.

Data collection

Data were collected using an interview guide and the
primary research question requested doctors to share their
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perspectives on the quality of medical imaging services. The
questions were aligned to the primary research question
and research objectives. Pretesting was performed by
conducting interviews with two doctors working in a
district hospital; thus, responses obtained from it were not
included in the study results and the reason for pretesting
was to identify unclear statements, thus ensuring that
relevant responses would be received from the participants.
No corrections were necessary to the data collection tool
following pretesting. The data collection tool included a
demographic data section and a grand tour question
eliciting perspectives of participants on the quality of
imaging services offered by the imaging departments. In
addition, there were probing questions on specific aspect of
service delivery, and these were to ensure that the objectives
were adequately achieved. Interviews were performed in
English as the researcher and all the participants were
proficient in the use of the language. Participants were also
requested to suggest strategies that could be used to
improve the quality of imaging services. The researcher
began each interview with a general introduction including
an explanation of the study purpose and indirect benefits of
the research to the participants and healthcare services at
large. The introduction was beneficial in relaxing
participants and explanation of the benefits helped in
minimising inaccuracies in the interview data. The
interviews were recorded and transcribed verbatim by
the researcher following granting of permission by the
participants. Probing was used where necessary to obtain
in-depth and rich data during interviews. Data collection
continued until data saturation and continued further with
two more participants beyond data saturation point to
ensure that no further new information would emerge
(Creswell 2014). Interviews were scheduled for times
convenient to both the participants and the imaging
departments to avoid disruptions to service delivery. The
radiography manager in each hospital was requested to
allocate a private room to ensure a conducive environment
to conduct interviews. About 30 min — 45 min were allocated
for each interview.

Data analysis

When all recordings of the interviews were transcribed by
the primary researcher, the researchers read the transcriptions
to become familiar with the data (Creswell 2009). This
followed a rigorous process of thematic analysis. Thematic
analysis is the process of identifying patterns or themes
within qualitative data (Green & Thorogood 2018). All the
stages of thematic analysis including developing themes,
coding, elaboration and interpretation and checking were
followed.

Trustworthiness of the study

This study was assessed using the criteria for developing
the trustworthiness of qualitative research, namely,
credibility, dependability, confirmability and transferability.
Credibility was ensured by ensuring that the information
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received from participants was original, and the original
views of the participants were correctly interpreted. For
this reason, the researchers used quiet spaces and ensured
that the participants were relaxed and comfortable in
speaking their minds to the researchers. In addition, during
the interviews, the researchers would bounce back with
participants whatever they have said to ensure similar
understanding of statements made. To ensure dependability,
the recordings were kept, and field notes were also used
to increase reliability. To accomplish confirmability,
participants were requested to read the findings of the
study to confirm the credibility of the study and its
findings. Lastly, to ensure transferability, researchers
explicitly and thoroughly described the research setting
and the participants.

Ethical considerations

Ethical approval was obtained from the Institutional Research
Ethics Committee of the Durban University of Technology in
KwaZulu-Natal prior to data collection (ethical clearance
number: IREC 118/19), Prior to ethical clearance permission
was sought and obtained from hospital managers of the
relevant regional hospitals, eThekwini Health District
Manager and KwaZulu-Natal Department of Health.
Participants were informed at recruitment stage that their
participation would be voluntary and that they would not be
harmed in any form (physically, socially, psychologically or
otherwise). An in-depth explanation about the study was
provided to participants, and informed consents were
administered to and signed by those who agreed to take part
in the study. The information letter explained that data would
be kept in a password-protected computer and would only
be accessible to the researchers. Furthermore, confidentiality
and the option to withdraw at any stage of data collection
were also explained. Hospitals and participants were not
mentioned by name but instead were coded for anonymity
purposes.

Results

The results are provided below, and these include
demographic details of participants as well as perspectives of
doctors on image quality.

Demographic profiles of the study participants

As illustrated in Table 1, data were collected from nine
doctors, and most of the participants were from Hospital A
(n = 4), and six were females. The plan was to collect data
from a minimum of two participants in each hospital, but
after more than one visit to one of the hospitals, only one
participant was available due to a high patient volume;
however, this was acceptable to the researchers as data
obtained from most of the hospitals were similar. In Hospital
A, there were many participants available; however, two of
them provided information beyond data saturation point.
Participants held different ranks and had a range of
specialisations.
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TABLE 1: Demographic profiles of the participants.
Specialisation Rank

Medical officer

No Gender Race Hospital
D1 Male White Hospital A None

D2 Female White Hospital A  Emergency medicine Senior medical officer
D3 Male Black Hospital A Orthopaedics Registrar

D4 Female Black Hospital A Surgery General surgeon
Medical officer
Specialist surgeon
Medical officer
Medical officer

Medical officer

D5 Female Indian Hospital B Internal medicine
D6 Female Black Hospital C  Internal medicine
D7 Male Indian  Hospital C  Surgery

D8 Female Indian HospitalD  General surgery

D9 Female Black Hospital D General surgery

TABLE 2: Emerging themes and subthemes.

Themes Subthemes

1.1 Timeliness of
examinations

1.1.1 Waiting times

1.1.2 Shortage of radiographers
1.1.3 Workload

1.2 Communication 1.2.1 Communication between doctors and radiographers
1.2.2 Requisition forms

1.3 Radiology reports 1.3.1 Unavailability of radiology reports

and quality ofimages 1.3.2 Poor quality images

1.3.3 Image acquisition protocols

Doctors’ perspectives on the quality of medical
imaging services

Three main themes and eight subthemes emerged from the
data. The main themes were timeliness of examinations,
communication as well as radiology reports and quality of
images. Subthemes are illustrated in Table 2.

Themes and their respective subthemes are further described
below and supporting excerpts are also provided.

Timeliness of examinations

Waiting times

Participants expressed concerns regarding the length of time
taken by patients in the x-ray department as well as time

taken to perform ward and theatre image. These concerns are
illustrated by the following excerpts:

"Most of the time we struggle to get bedside x-rays.” (D1, Hospital
A, Medical Officer)

‘[Flor bedside x-rays, because I also work in High Care and we
have patients who are bedridden and immobile that need bedside
x-rays. Sometimes you want to make a decision about whether
you can move a patient from High Care to ICU and that patient
might go to ICU without any confirmation because x-rays would
only be done after 24 hours. Another example is when you insert
a tube and ask for an x-ray to see if the tube is in the correct
position and that is usually urgent as you need to take a decision’.
The waiting times in this hospital are extremely long and can take
up to six hours or more.” (D7, Hospital C, Medical Officer)

On a positive note, one of the participants was impressed
with a quick services rendered by the x-ray department as
illustrated below:

‘Our images are sent electronically and these are received very

quickly from the x-ray department.” (D5, Hospital B, Medical
Officer)
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Shortage of radiographers

Participants raised the shortage of radiographers as the
major contributing factor to poor service delivery. The
following excerpts illustrate the concerns raised by
the participants:

“The X-ray department needs to hire more radiographers especially
after hours, you need to have at least more than one radiographer
working at a particular time.” (D1, Hospital A, Medical Officer)

"Most of the time radiographers are not available. We are always
told that there is a staff shortage. Radiographers should be
available when we need them in theatre so that we don’t ask our
interns to screen for us.” (D3, Hospital A, Orthopaedic Registrar)

‘They must employ more radiographers. I think there are very few
of them, sometimes you request for a BSU and you discover there is
only one or two people working.” (D7, Hospital C, Medical Officer)

‘I think there is shortage of radiographers because one person does
the whole hospital at times.” (D6, Hospital C, Specialist Surgeon)

Workload

The participants also shared their perspectives on the reasons
for high workload experienced by staff in the medical
imaging departments. Some of the factors stated were
ambiguous roles for various levels of healthcare delivery,
staff shortages, equipment faults, high patient volumes and
unnecessary imaging requests. These expressions are
illustrated in the following excerpts:

‘[Blecause the x-ray department services the entire hospital after
hours so there can be quite substantial delays.” (D2, Hospital A,
Senior Medical Officer)

‘The problem is there are high patient volumes and many
patients that are not supposed to go for x-rays do go for x-rays
especially after hours. .... That unfortunately leads to an
increased overload and strain on one or two radiographers that
are available after hours.” (D8, Hospital D, Medical Officer)

‘And then there must be compassion for fellow healthcare
workers. We must understand that after hours and weekends
there is skeletal staff so we should not request x-rays to assess
chronic conditions because the few people that are there get
overworked. The reason for all of this is because the general
population cannot understand what emergency is and what is
not emergency.” (D9, Hospital D, Medical Officer)

Communication

Communication between doctors and
radiographers

One of the participants expressed that they did not always
receive the images requested and radiographers lacked
communication skills. The concern is illustrated by the
excerpt below:

‘Radiographers need to communicate more with us. On the x-ray
request form you write the history that the patient presented
with together with examination findings. Then you request erect
abdominal x-ray because you know what you want, but the
patient comes back with chest x-ray, it is not what you requested,
you then send the patient back and you are re-exposing the
patient.” (D7, Hospital C, Medical Officer)
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“You request a particular view in line with patient history and
that radiographer does something else without discussing the
request with you.” (D3, Hospital A, Orthopaedic Registrar)

Requisition forms

The participants expressed their dissatisfaction with requisition
forms used when requesting x-ray examinations. One of the
participants was satisfied with paper-based and online request
forms used in their hospital while they also expressed some
disadvantages regarding the paper-based request form. The
following excerpt illustrates their expression:

‘The x-ray department has an online form that we complete but
in cases of load shedding and other instances we use a paper-
based request form. The advantage of the online form is that it
provides a drop-down menu with all the different views you can
select from and it is much quicker than completing the hard copy
one.” (D1, Hospital A, Medical Officer)

An interesting finding was that in a hospital where the
radiology services are predominantly digital, a paper-based
request form was used. A participant in this hospital also
expressed dissatisfaction about the layout of the request form
and his concerns are illustrated by the following excerpt.

‘The x-ray department staff should improve the form itself. I mean
the form is very old and they must have been using it for almost
30 years or more. A digital system of ordering x-rays will help a
lot. T used to work in private and online requisitions are used
instead of a manual one. They should also consider changing the
format of the form.” (D5, Hospital B, Medical Officer)

Radiology reports and quality of
images
Unavailability of radiology reports

Many participants were concerned about the unavailability
of radiology reports. The following excerpts serve as
illustrations:

“We don’t get reports at all, but also to be fair, I don’t think it
would be feasibly for a radiologist to report on all the x-rays we
request as there are too many. However, reports are available on
request. The reports are very much consultant dependent and
some of us would go down to discuss them with the radiologist.”
(D2, Hospital A, Senior Medical Officer)

‘We do not receive the reports due to shortage of staff.
Unfortunately, we have to interpret x-rays ourselves. Reports
may be requested but we hardly request them because it takes
time to get the report.” (D4, Hospital A, General Surgeon)

‘We do not receive x-ray reports. Unfortunately, this affects
service delivery. The time it takes me to read an x-ray of which
I'm not a specialist at, can be used to assess another patient. The
other side of the story is that, because I am not a specialist in
reading x-rays, there are things that I might miss that a specialist
radiologist would pick up. So, there is also a possibility of
misdiagnosis.” (D8, Hospital D, Medical Officer)

‘In our department (orthopaedic), we do not usually request
reports probably due to our level of experience. We simple interpret
them ourselves you know. We occasionally request for a report,
especially in the area of spine examinations. We do need reports for
malignancies though.” (D3, Hospital A, Orthopaedic Registrar)
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‘As doctors in the Accident and Emergency department we are
used to interpret the x-rays on our own. We do not really need the
reports to manage the patients because we just make the
assessment on our own.” (D5, Hospital B, Medical Officer)

Quality of images

Many participants in the current study were dissatisfied with
the quality of the images. The participants described poor
image quality as poor positioning, lack of or incorrect image
identification and imaging of unaffected (unrequested) parts.
These are illustrated in the following excerpts:

‘Secondly I think senior radiographers should be paired with
junior ones to ensure clarity of images so that patients to not have
to visit the x-ray department again for repeats.” (D3, Hospital A,
Orthopaedic Registrar)

‘The clarity of images depends on the staff who took them.
There are people who are not well trained. Yesterday I sent a
patient to exclude chest infection, but the x-rays were so poor
that I could not use them in decision making. I had to take
bloods to exclude the infection because the x-ray was very
faint.” (D7, Hospital C, Medical Officer)

‘Junior staff must be trained to take proper x-rays. Sometimes
you send patients to x-ray during working hours and then the
patient comes back with poor quality x-rays or sometimes a
wrong examination.” (D7, Hospital C, Medical Officer)

‘Radiographers must do the images that we request because you
ask for a radius and then they just do wherever the patient says is
painful. They also need to print good quality films, not over
penetrated or under penetrated.” (D7, Hospital C, Medical Officer)

‘There are issues with orthopaedic x-rays that we order. If we
request specific x-rays we don’t get those x-rays. It is simple
things like if you request a specific joint like an ankle, the x-ray
must be centred at the ankle, but we end up with an x-ray of the
entire lower limb.” (D2, Hospital A, Senior Medical Officer)

‘Patients must be correctly identified so that I do not read an
x-ray that actually belongs to another patient. Because it does
happen that you send Mr Mnguni to x-rays and you get x-rays of
Mr Harripersad.” (D1, Hospital A, Medical Officer)

On the positive side, some participants were satisfied
with the quality of images as expressed in the following
excerpts:

"The x-rays we get are quite good compared to the quality we get
from the private sector where I work the other four days in a
week. I occasionally request for repeats to be done but overall
the images are quite good.” (D4, Hospital A, general Surgeon)

‘The images produced by the x-ray department are very good.’
(D5, Hospital B, Medical Officer)

Image acquisition protocols

The participants complained that there was no image
acquisition protocol communicated to them and they were
not sure of what to do to request some specialised
examinations like the CT scan. Too many images in computed
radiography (CR) were printed on one film when the correct
sizes were not available. The following excerpts illustrate the
responses:
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‘I have never seen a protocol for acquisition of mages.’
(D4, Hospital A, General Surgeon)

“We don’t have a protocol regarding x-rays. We go by clinical
judgement, then we call for special investigations like CT scan to
discuss with the radiologist then we book the examination.
You are not allowed to simple fill a form and send a patient,
no you've got to discuss each case with the radiologist.”
(D8, Hospital D, Medical Officer)

‘Sometimes more than one images get squeezed in one film and
they are very small. You find there is a pelvis, there is a knee, and
there is an ankle in one film. It makes it difficult to diagnose
properly.” (D3, Hospital A, Orthopaedic Registrar)

Discussion

The purpose of the study was to explore perspectives of
referring doctors on diagnostic imaging services. Themes
emerging from the data included timeliness of images,
communication and radiology reports and quality of images.
The findings showed that interviewed doctors working in the
data collection sites were dissatisfied with many aspects of
the diagnostic imaging services. The challenges included
inadequacy of request forms, poor communication between
radiographers and referring doctors, long waiting times and
poor image quality. In addition, the challenges experienced
were exacerbated by the high workload and a shortage of
radiologists and radiographers.

The results of the current study are similar to a previous
study conducted in primary healthcare facilities in Saudi
Arabia (Alsharafi & Mokali 2020) in which referring doctors
were dissatisfied with many aspects of the diagnostic
imaging services including the shortage of radiologists and
radiographers, unavailability of radiology reports and
unavailability of diagnostic imaging equipment. On the other
hand, the results of the current study contradict a previous
study (Jossen et al. 2019) in which the referring doctors were
satisfied with diagnostic imaging services. The results from
the latter study (Jossen et al. 2019) provide hope that the
circumstances currently prevailing in regional hospitals in
the eThekwini hospitals can be changed such that doctors
become satisfied with imaging services.

Many explanations can be made about the results of the
current study. Communication between radiographers and
referring doctors is facilitated using a request form. The form
should be designed such that it provides the imaging
department with all the necessary information that will help
the radiographer and the radiologist to focus on the area of
interest. The doctor-radiographer interaction is thus important
to enhance the patient experience through the multi-level
referral systems (Makanjee, Bergh & Hoffmann 2015). It is,
therefore, important for radiographers to seek clarity from the
referring doctors when the request forms are lacking the
necessary details. The guidelines by the South African Health
Products and Regulatory Authority (SAHPRA) on requests for
medical imaging examinations (SAHPRA 2022) prescribe
effective doctor-radiographer communication to ensure that
radiation dose to the patient is optimal.
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Radiographic images should possess characteristics suitable
for them to assist in patient diagnosis (Candido et al. 2013) as
poor quality images are of no benefit to the patients and thus
patients are simply exposed to unnecessary radiation.
Furthermore, there is a linear relationship between image
quality and satisfaction of the referring doctor (Utami 2020),
and thus “unclear” images as reported in the current study
should be avoided. Probing of participants revealed that
‘unclear” images lacked visibility and detail due to poor
image contrast and density. These can be improved by setting
of correct exposure factors and use of other imaging
modalities such as CT and ultrasonography (Lampignano &
Kendrick 2020). In addition, in-service training on patient
positioning and manipulation of exposure factors should be
conducted among radiographers to improve their skills
(Sebelego, Van Der merwe & Du Plessis 2019) to clearly show
anatomical structures. A surprising finding was that
participants had to request other diagnostic tests like blood
tests due to poor image quality. The ramifications of this
finding are the reduced patient satisfaction and unnecessary
extra costs for the state (Gijo & Antony 2014).

In addition, the unavailability of image acquisition protocols
(or lack of its communication to the referring doctors) needs
to be urgently addressed as this is a requirement of the
quality standards for imaging (Hertel & Chang 2007). The
image acquisition protocol would guide junior
radiographers and doctors of the projections to be taken to
adequately demonstrate anatomical structures and relevant
techniques of each requested anatomical part. In addition, it
can also be customised to include the number of images to
be printed in each image receptor. These protocols should
be approved by the radiologists and must be communicated
to all the radiographers and referring doctors within the
hospitals.

Furthermore, the finding that doctors had to wait for many
hours for patients referred to the imaging department to
return is a major concern for both patients and doctors as it
has implications on the management of patient conditions. It
is surprising that there were negative comments on
turnaround times as a significant improvement was expected
since digital radiography was used in most of the imaging
facilities (Nitrosi et al. 2007). Hospital management should
take reasonable steps to improve patient-centred care and all
stakeholders must be well trained on such initiatives (Hyde &
Hardy 2021). One of the strategies to improve turnaround
times as suggested by the participants in the current study is
to employ more radiographers and radiologists. According
to the Health Professions Council of South Africa (HPCSA),
there are currently close to 8000 radiographers and nearly
1000 radiologists in South Africa, and these numbers
(especially radiologists) are too low to cater for more than
60 million people in South Africa. In addition, delay or
unavailability of image reports can result in medical errors
which can in turn result in avoidable patient deaths (Donnelly
et al. 2010) as some of the healthcare providers are unable to
interpret radiographic images on their own (Semakula-
Katende, Andronikou & Lucas 2016). One of the options to
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make reports available would be to train radiographers to
report on images but many radiographers are sceptical about
producing a written image report (Kekana, Swindon &
Mathobisa 2015). It must also be remembered that a change
in the scope of practice for radiographers in South Africa is
needed before reporting can be implemented. On the other
hand, several studies support the notion of radiographer
reporting (Wuni, Courtier & Kelly 2020; Gqweta 2012; Buskov
et al. 2013). A comprehensive stakeholder agreement
needs to be reached to foster a successful radiographer
reporting initiative in South Africa. Such an agreement would
involve identification of training gaps, development of a
relevant curriculum and a revision of enrolment figures for
radiography students by universities to ensure that the
imaging services are not negatively affected while trying to
address image reporting challenges.

The strength of the study was participants with varying
experiences from multiple hospitals, thus providing a
holistic view of the experiences. This was to ensure that
while generalisation of findings is limiting in qualitative
research, the findings from the current study are at least
applicable to the regional hospitals in the eThekwini
District. In addition, the use of one-on-one, in-depth
interviews provided the researchers an opportunity to ask
probing follow-up questions, thus obtaining interpretation
of results from the participants themselves and not the
researchers.

Limitations in research are defined as restrictions that the
researcher has no control over (Theofanidis & Fountouki
2018). A limitation to the current study is that it was
undertaken in public hospitals and participants from the
private sector could possibly provide differing views. Focus
group discussions with medical consultants from various
specialties within the hospitals could be used to further
enhance the richness of the data. Radiographers and
radiography managers were also interviewed to assess
factors affecting quality within medical imaging departments,
and the results of that study will be presented in a different
report. In addition, from the results of the current study, there
is a need to conduct a follow-up study to investigate the
reasons for the possible inferior image quality and also
provide in-service training to radiographers. It is however
appreciated that the study added an important value, and its
results can be used by the decision-makers to improve
medical imaging services in regional hospitals within the
eThekwini District.

Conclusion

The researchers were able to achieve the aim and objectives
of the current study as perspectives of referring doctors were
sufficiently explored and suggestions to address them were
also made. The take-home message from this study is that as
main stakeholders in imaging services, referring doctors
must be included in endeavours to improve the quality of
imaging departments. Perspectives of referring doctors are
highly important as they are the recipients of the services
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provided by imaging departments. While patient satisfaction
relates to how they are treated in the imaging department,
satisfaction of doctors on the other hand is concerned with
image quality, communication and timelines of services, and
these play a different role to QA compared to patient
satisfaction.

The need for in-service training of radiographers and
employment of more radiographers are the main solutions
to the challenges experienced by referring doctors in the
eThekwini District of KwaZulu-Natal. Anecdotal evidence
depicts a bad picture regarding shortage of radiographers
in public regional hospitals within the eThekwini District.
This is supported by a comment made by the participants in
the current study who unanimously agreed that there is a
severe shortage of radiographers impacting on service
delivery.

Future research should consider replicating the study and
involve participants from both public and private sectors.
The researchers are of the view that a similar study involving
doctors working in private practices could provide different
information due to the differences in working conditions and
availability of resources.

Acknowledgements
Competing interests

The authors declare that they have no financial or personal
relationships that may have inappropriately influenced them
in writing this article.

Authors’ contributions

N.PG. was responsible for the conceptualisation,
methodology, formal analysis, the investigation, data
curation, visualisation, writing of the original draft as well as
reviewing and editing of the final draft. M.N.S. was
responsible for the formal analysis, data curation, visualistion
and the reviewing and editing of the final draft a well as
supervision of the study.

Funding information

This research received no specific grant from any funding
agency in the public, commercial or not-for-profit sectors.

Data availability

Dataset will be made available from the corresponding
author, N.P.G., upon reasonable request.

Disclaimer

The views and opinions expressed in this article are those of
the authors and are the product of professional research. It
does not necessarily reflect the official policy or position of
any affiliated institution, funder, agency, or that of the
publisher. The authors are responsible for this article’s results,
findings, and content.



https://www.hsag.co.za

References

Abdulkadir, M.K., 2020, ‘Quality Assurance in medical imaging: A review of challenges
in Nigeria’, Journal of Radiology Nursing 39(3), 238-244. https://doi.org/10.1016/
j.jradnu.2020.02.005

Alsharafi, H.M.A. & Mokali, B.M.K., 2020, ‘Difficulties facing family physicians in
Primary Health Care centers in Abha City, Saudi Arabia’, Middle East Journal of
Family Medicine 7(10), 91.

Ahmed, S. S., Onyambu, C. K., Omamo, E. & Odhiambo, A., 2022, ‘Appropriateness of
imaging modality choice by doctors at the Kenyatta National Hospital’s Accident
and Emergency Department’, South African Journal of Radiology 26(1), a2367.
https://doi.org/10.4102/sajr.v26i1.2367

Annemari, G., 2017, Design of a universal phatom for Quality Assurance in Diagnostic
Radiology x-ray imaging, Stellenbosch University, Stellenbosch.

Bernstein, S.L., Aronsky, D., Duseja, R., Epstein, S., Handel, D., Hwang, U. et al., 2009,
‘The effect of Emergency Department crowding on clinically oriented outcomes’,
Academic Emergency Medicine 16(1), 1-10. https://doi.org/10.1111/j.1553-
2712.2008.00295.x

Biondetti, P., Fumarola, E.M., lerardi, A.M. & Carrafiello, G., 2019, ‘Bleeding
complications after pancreatic surgery: Interventional Radiology management’,
Gland Surgery 8(2), 150-163. https://doi.org/10.21037/gs.2019.01.06

Buskov, L., Abild, A., Christensen, A., Holm, O., Hansen, C. & Christensen, H., 2013,
‘Radiographers and Trainee Radiologists reporting accident radiographs:
A comparative plain film-reading performance study’, Clinical Radiology 68(1),
55-58. https://doi.org/10.1016/j.crad.2012.06.104

Campbell, S., Greenwood, M., Prior, S., Shearer, T., Walkem, K., Young, S., et al.,
2020, ‘Purposive sampling: Complex or simple? research case examples’, Journal
of Research in Nursing 25(8), 652—661. https://doi.org/10.1177/174498712092
7206

Candido, S., Ribeiro, L.P., Ribeiro, A., Abrantes, A., Pinheiro, J., Almeida, R. et al., 2013,
‘Image quality control in digital radiology’, American Journal of Biomedical
Engineering 3(6a), 8-14.

Creswell, J.W., 2009, Research design: Qualitative, quantitative and mixed method
approaches, 3rd edn., Sage, Los Angeles, CA.

Creswell, J.W., 2014, Research design: Qualitative, quantitative and mixed method
approaches, 4th edn., Sage, Los Angeles, CA.

Donnelly, L.F., Dickerson, J.M., Goodfriend, M.A. & Muething, S.E., 2010, ‘Improving
patient safety in radiology: concepts for a comprehensive patient safety program’,
Seminars in Ultrasound, CT and MRI 31(2), 67-70. https://doi.org/10.1053/
j.sult.2009.11.001

Etheredge, H., 2011, ‘Rethinking responsibility in radiography: Some ethical issues in
South Africa’, SA Journal of Radiology 15(1), a341. https://doi.org/10.4102/sajr.
v15i1.341

Gijo, E. & Antony, J., 2014, ‘Reducing patient waiting time in outpatient department
using lean six sigma methodology’, Quality and Reliability Engineering
International 30(8), 1481-1491. https://doi.org/10.1002/qre.1552

Ggweta, N., 2012, ‘Role extension: The needs, perceptions and experiences of South
African radiographers in Primary Health Care: Peer reviewed original article’,
South African Radiographer 50, 22-26.

Graham, Y., Hayes, C., Mehrotra, P., Spratt, J., Siddle, K. & Cox, J., 2019, ‘Clinicians’
perceptions of the quality of outsourced radiology and actions taken around
perceived imaging errors in practice’, European radiology 29, 1649-1654.

Green, J. & Thorogood, N., 2018, Qualitative Methods for Health Research, Sage,
London.

Guttmann, A., Schull, M.J., Vermeulen, M.J. & Stukel, T.A., 2011, ‘Association between
waiting times and short term mortality and hospital admission after departure
from Emergency Department: Population based cohort study from Ontario,
Canada’, BMJ 342, d2983. https://doi.org/10.1136/bm;.d2983

Haidekker, M.A., 2013, Medical imaging technology, Springer, New York, NY.

Hertel, DW. & Chang, E., 2007, ‘Image quality standards in automotive vision
applications’, in 2007 Intelligent vehicles symposium, pp. 404—-409, IEEE.

Page 8 of 8 . Original Research

Hill, J.E., Stephani, A.M., Sapple, P. & Clegg, A.J., 2020, ‘The effectiveness of continuous
quality improvement for developing professional practice and improving health
care outcomes: A systematic review’, Implementation Science 15(1), 1-14. https://
doi.org/10.1186/s13012-020-0975-2

Hyde, E. & Hardy, M., 2021, ‘Patient centred care in diagnostic radiography (Part 1):
Perceptions of service users and service deliverers’, Radiography (Lond) 27(1),
8-13. https://doi.org/10.1016/j.radi.2020.04.015

Haidekker, M.A., 2013, Medical imaging technology, 1st edn., Springer, Athens.

Hertel, DW. & Chang, E., 2007, ‘Image quality standards in automotive vision
applications’, 2007 IEEE Intelligent Vehicles Symposium, |EEE, Istanbul, viewed
n.d., from https://ieeexplore.ieee.org/document/4290148 pp. 404-409.

Joshi, S.K., 2009, Quality management in hospitals, Jaypee Brothers Medical
Publishers, New Delhi.

Jossen, M., Valeri, F., Heilmaier, C. & Schwappach, D., 2019, ‘Referring physicians
assess the quality of outpatient diagnostic imaging services: development
and psychometric evaluation of a questionnaire’, Fortschr Réntgenstr 191(08),
725-731.

Kekana, R., Swindon, L. & Mathobisa, J., 2015, ‘A survey of South African adiographers’
and radiologists’ opinions on role extension for radiographers’, African Journal for
Physical Health Education, Recreation and Dance 21, 1114-1125.

Lampignano, J. & Kendrick, L.E., 2020, Bontrangers textbook of radiographic
positioning and related anatomy, 10th edn., Elsevier Mosby, St Louis.

Li, D.K.T., 2020, ‘Challenges and responsibilities of family doctors in the new global
Coronavirus outbreak’, Family Medicine and Community Health 8, E000333.
https://doi.org/10.1136/fmch-2020-000333

Makanjee, C.R., Bergh, A.M. & Hoffmann, W.A., 2015, ‘Patients’ Journeys through
multi-level diagnostic imaging referrals: Peer reviewed original article’, South
African Radiographer 53, 11-16.

Nitrosi, A., Borasi, G., Nicoli, F., Modigliani, G., Botti, A., Bertolini, M. et al., 2007, ‘A
filmless radiology department in a full digital regional hospital: Quantitative
evaluation of the increased quality and efficiency’, Journal of Digital Imaging 20,
140-148. https://doi.org/10.1007/s10278-007-9006-y

Padmini Kumari, B., Kumar, G.V. & Babu, K.R., 2021, ‘Evaluation of Quality Assurance
of activity against accreditation norms of the imaging services in a tertiary care
teaching hospital’, International Journal of Health Sciences and Research, 173(11);
172-177 https://doi.org/10.52403/ijhsr.20210926

Sebelego, I.K., Van Der merwe, B. & Du Plessis, J., 2019, ‘A radiographic criteria checklist
to determine reasons for errors, resulting in sub-optimal routine shoulder
projections’, Health SA 24, 1038. https://doi.org/10.4102/hsag.v24i0.1038

Semakula-Katende, N.S., Andronikou, S. & Lucas, S., 2016, ‘Digital platform for
improving non-radiologists’ and radiologists’ interpretation of chest radiographs
for suspected tuberculosis — A method for supporting task-shifting in developing
countries’, Pediatric Radiology 46, 1384-1391. https://doi.org/10.1007/s00247-
016-3630-y

South African Health Products Regulatory Authority (SAHPRA), 2022, ‘Guidelines on
requests for medical imaging examinations’, SAHPGL-RDN-XR-18_v1-Guidelines-
on-Requests-for-Medical-X-Ray-Examinations.pdf, viewed 23 December 2023,
from https://sahpra.org.za.

Theofanidis, D. & Fountouki, A., 2018, ‘Limitations and delimitations in the research
process’, Perioperative Nursing-Quarterly scientific, Online Official Journal of
GORNA 7(3 September—December 2018), 155-163.

Umar, I., Oche, M. & Umar, A., 2011, ‘Patient waiting time in a tertiary health
institution in Northern Nigeria’, Journal of Public Health and Epidemiology
3, 78-82.

Utami, A.P., 2020, ‘The influence of quality of adult thorax photos on the satisfaction
level of radiology doctors with Computed Radiography in radiological
installation of Panembahan Senopati Hospital Bantul’, International Journal of
Health Science and Technology 1, 15-19. https://doi.org/10.31101/ijhst.
v1i3.1203

Wauni, A.R., Courtier, N. & Kelly, D., 2020, ‘Opportunities for radiographer reporting in
Ghana and the potential for improved patient care’, Radiography (Lond) 26(2),
e120-e125. https://doi.org/10.1016/j.radi.2019.09.011

https://www.hsag.co.za . Open Access



https://www.hsag.co.za
https://doi.org/10.1016/j.jradnu.2020.02.005
https://doi.org/10.1016/j.jradnu.2020.02.005
https://doi.org/10.4102/sajr.v26i1.2367
https://doi.org/10.1111/j.1553-2712.2008.00295.x
https://doi.org/10.1111/j.1553-2712.2008.00295.x
https://doi.org/10.21037/gs.2019.01.06
https://doi.org/10.1016/j.crad.2012.06.104
https://doi.org/10.1177/1744987120927206
https://doi.org/10.1177/1744987120927206
https://doi.org/10.1053/j.sult.2009.11.001
https://doi.org/10.1053/j.sult.2009.11.001
https://doi.org/10.4102/sajr.v15i1.341
https://doi.org/10.4102/sajr.v15i1.341
https://doi.org/10.1002/qre.1552
https://doi.org/10.1136/bmj.d2983
https://doi.org/10.1186/s13012-020-0975-2
https://doi.org/10.1186/s13012-020-0975-2
https://doi.org/10.1016/j.radi.2020.04.015
https://ieeexplore.ieee.org/document/4290148
https://doi.org/10.1136/fmch-2020-000333
https://doi.org/10.1007/s10278-007-9006-y
https://doi.org/10.52403/ijhsr.20210926
https://doi.org/10.4102/hsag.v24i0.1038
https://doi.org/10.1007/s00247-016-3630-y
https://doi.org/10.1007/s00247-016-3630-y
https://sahpra.org.za
https://doi.org/10.31101/ijhst.v1i3.1203
https://doi.org/10.31101/ijhst.v1i3.1203
https://doi.org/10.1016/j.radi.2019.09.011

	Doctors’ perspectives on the quality of medical imaging in public hospitals in eThekwini District
	Introduction
	Research methods and design
	Study design
	Setting
	Study population and sampling strategy
	Data collection
	Data analysis
	Trustworthiness of the study
	Ethical considerations

	Results
	Demographic profiles of the study participants
	Doctors’ perspectives on the quality of medical imaging services

	Timeliness of examinations
	Waiting times
	Shortage of radiographers
	Workload

	Communication
	Communication between doctors and radiographers
	Requisition forms

	Radiology reports and quality of images
	Unavailability of radiology reports
	Quality of images
	Image acquisition protocols

	Discussion
	Conclusion
	Acknowledgements
	Competing interests
	Authors’ contributions
	Funding information
	Data availability
	Disclaimer

	References
	Tables
	TABLE 1: Demographic profiles of the participants.
	TABLE 2: Emerging themes and subthemes.



