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ABSTRACT

Background. An x-ray request form (XRF) is a legal document that aims to communicate a physician’s (medical practitioner’s)
request for radiological procedures to radiographers. Due to the need to conform to radiation protection regulations, the
requestor has a responsibility to justify their requests and comply with the legal framework. This study aimed to assess the
completeness of cervical spine and pelvis x-ray request forms (XRFs).

Materials and method. A review of all plain film x-ray request forms for pelvis and cervical spine during the calendar month
of September 2021 was performed to assess for completeness (adequacy) at two radiology departments in Windhoek by
means of a retrospective cross-sectional design. A 15-item checklist was used to collect data, employing purposive sampling.
The Statistical Software Package for Social Sciences (SPSS) version 27 was used to analyse and present data using descriptive
statistics.

Results. A total of 172 (110 pelvis and 62 cervical spines) XRFs were assessed. The majority were not adequately completed.
Only 4.8% of C-spine and 1.8% of pelvis XRFs were adequately completed.

Conclusion. The omissions of certain components on the XRFs are suggestive of ineffective communication between referring

medical practitioners, radiologists, and radiographers, affecting the justification of procedures warranting a need for improve-
ment in current referral practices. We recommend in-service training to sensitise medical practitioners and radiographers on

the need for adequate completion of XRFs.

INTRODUCTION

A clinical audit refers to a formalised quality assurance pro-
cess aimed to improve the quality of service delivered. The
objective of clinical audits is therefore to evaluate specific
aspects and audit them against best practice standards to
determine compliance with standards, as well as ensuring
that standards of practice are optimal in order to improve
patient outcomes and experience.!"!

Technological advances over the past decades have result-
ed in advanced modalities such as computed tomography
(CT) and magnetic resonance imaging (MRI). Plain film radi-
ography however is the first line of imaging in many Sub-Sa-
haran countries, including Namibia, due to its low cost and
availability. The practice of radiography involves the pro-
duction of radiographic images that enables medical prac-
titioners to visualise a patient's internal anatomy as well as
physiological function. Although beneficial, exposure to ion-
ising radiation may result in detrimental health effects and
thus needs to be justified.®
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In radiography, XRFs are used as a means of communication
between referrers, radiographers and radiologists./ Guide-
lines by the Society of Radiographers in the United Kingdom
(UK) require health professionals that refer patients for ra-
diographic imaging to adequately, completely and legibly
state a patient’s clinical history.™! Furthermore, the lonising
Radiation (Medical Exposure) Regulations (IR(ME)R) of 2017
requires health professionals who refer patients for radi-
ographic examinations to provide radiographers and radi-
ologists with adequate information that is relevant to the
x-ray procedure requested.! A referring health profession-
al (e.g., medical practitioner) is responsible for collecting all
diagnostic information that justifies the radiographic proce-
dure requested as well as any previous exposure to ionising
radiation. A referring clinician (medical practitioner) must
then provide the correct biographic and clinical information
(indication) on a patient's XRF. Accurate and complete pa-
tient information helps a radiologist to better understand
the patient’s disease and also guides radiographers on the
correct radiographic technique and imaging protocol: some
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techniques need modification based on the clinical history
provided. Optimised radiographic images correlated with
complete and adequate patient history, therefore, enable
radiologists to accurately diagnose and report abnormali-
ties. Additionally, adequate clinical history improves diag-
nostic outcomes and reduces the number of unjustified
X-ray examinations. Literature reports that 20% to 77% of
radiographic examinations may be unjustified and clinically
inappropriate.l® Inadequate completion of XRFs has been
reported as a global problem.”9 Additionally, there is a lack
of literature within the Namibian context with respect to ad-
equate completion of XRFs. In view of this it was deemed
important to assess XRFs for completeness in this country.

The scope of practice in Namibia requires radiographers
to analyse x-ray request forms and corroborate a patient's
clinical information provided by a medical practitioner or
patient with the procedure requested.l'™ The scope, there-
fore, mandates the responsibility of the radiographers to
ascertain whether x-ray request forms are clinically justi-
fied. Anecdotal evidence indicates that some XRFs are not
adequately completed in these state hospitals. Incomplete
XRFs creates a barrier to the clinical justification of radio-
graphic procedures and may lead to unjustified radiation
exposure, poor patient management, and improper patient
diagnosis due to incorrect positioning technique, projec-
tion or exposure.l'™ Of note, the pelvis and cervical regions
contain two of the highly radiosensitive anatomical organs
(thyroid and gonads) in the human body.!'23! In radiogra-
phy, these anatomical regions are challenging to image, and
prone to high repeat rates!'*' hence must be properly jus-
tified before imaging. It is against this background that the
study aimed to evaluate the adequacy of the completion of
pelvis and cervical XRFs received from medical practitioners
at two state hospitals in Windhoek, to determine possible
areas of improvement.

METHODOLOGY

The respective radiology departments in two referral state
hospitals in Windhoek were purposively selected. The ra-
tionale for their selection is that they are the hospitals were
the majority of pelvic and cervical spine x-ray procedures
in the country are performed. A quantitative retrospective
design was used. A total of 172 XRFs (cervical spine: n=62;
pelvis: n=110) were purposively selected, to determine the
degree of completeness of the XRFs. A retrospective study
was deemed appropriate as it did not compromise the
work-flow and scheduling of patients at the study sites. A
checklist was used for data collection to ascertain the level
of completeness of each selected XRF. This tool was devel-
oped by the researchers as a direct reflection of the state
hospitals’ request forms components. It comprised 15 com-
ponents: name, age, sex, mode of travel to the department,
patient registration number, ward of origin, referring doc-
tors name, referring doctor signature, clinical history, exam-
ination requested, x-ray number, radiographer signature,
date of examination, legibility of doctor’'s handwriting, and
standard abbreviations used. A dichotomous scale (yes or
no) was used to rate each component for completeness. An

XRF is a legal document, therefore, the completion of all its
components is mandatory for it to serve its intended pur-
pose.P!

The data were collected at both study sites (Hospitals A and
B) during the calendar month of September 2021. A week
before the data collection commenced, the head of the two
respective radiology departments at the selected hospitals
(A and B) was individually contacted and informed about
the audit protocol. The principal researcher explained the
context and purpose of the audit and sought access per-
mission to both radiology patient records rooms. Once
permission was granted, all XRFs of the pelvis and cervical
spine plain film examinations performed in the study sites
were retrieved from the patient records rooms. One of the
researchers retrieved the request forms, one at a time, for
cervical spine (n=62) and pelvis procedures (n=110) per-
formed in September 2021, allocated codes and masked all
institutional identifiers. Each request form was then eval-
uated for completeness and immediately returned to the
respective patients’ records and accordingly refiled.

Ethics approval for this study was sought and obtained from
the Ministry (REC NO: MK 2021), and additional approval for
site access was granted by the chief medical officers and
heads of departments at the two hospitals. Bioethical prin-
ciples of respect, confidentiality, beneficence, non-malefi-
cence and justice were upheld in this study.l'® Confidenti-
ality of research data was attained by storing research data
in the main researcher’s office with restricted access to the
researchers only. All data were reported without any modi-
fications or alterations.

Data were entered into the Statistical Software Package for
Social Sciences (SPSS) version 27. Descriptive statistics were
used to analyse and display data. The researchers assessed
the extent of each XRF completion using the 15 components
and classified them as adequate and inadequate. For each
of the components completed a score of 1 was allocated; a
score of zero was allocated for each omitted component.
Individual checklist total scores were then calculated and all
XRFs with a total score of 15 were classified as adequately
completed, whereas a score between 0-14 indicated inade-
quately completed request forms.

RESULTS

A total of 172 conventional/plain film XRFs were retrieved
and analysed over one month and stratified according to
the examination requested and the hospital of origin (Ta-
ble 1). Table 2 compares the components of the XRFs com-
pleted for cervical spine examinations at Hospital A and B
respectively. The combined results for both study sites in-
dicate that the most common components omitted were:
age (24.2%), mode of travel (53.2%), and radiographers’ sig-
nature (83.9%). As shown in Table 2 a considerable propor-
tion of the XRFs was unclear and illegible (27.4%). Table 3
displays the components of the XRFs completed for pelvis
examinations at each site. The combined results for both
study sites indicate that the most common components
omitted were: age (7.3%), mode of travel (37.3%), radiogra-
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Table 1. Total request forms analysed

RESEARCH SITE CERVICAL SPINE N (%) PELVIS N (%) TOTAL N (%)
Hospital A 24 (33.3%) 48 (66.7%) 72 (100%)
Hospital B 38 (38%) 62 (62%) 100 (100%)
Combined Hospital A + B 62 (36%) 110 (64%) 172 (100%)
Table 2. Completed components for C-spine requests
HOSPITAL A HOSPITAL B COMBINED HOSPITAL

COMPONENTS COMPLETED A+B

N (%) N (%) N (%) N (%) N (%) N (%)

YES NO YES NO YES NO
Name 23(95.8) 1(4.2) 38(100) - 61(98.4) 1(1.6)
Age 16 (66.7) 8(33.3) 31(81.6) 7 (18.4) 47 (75.8) 15 (24.2)
Sex 23(95.8) 1(4.2) 38(100) - 61(98.4) 1(1.6)
Mode of travel (e.g. ambulatory) 13(54.2) 11 (45.8) 16 (42.1) 22 (57.9) 29 (46.8) 33 (53.2)
Registration number 12 (50) 12 (50) 7(18.4) 31(81.6) 19 (30.6) 43 (69.4)
Ward 22 (91.7) 2(8.3) 28 (73.7) 10 (26.3) 50 (80.6) 12 (19.4)
Doctor's name 23(95.8) 1(4.2) 27 (71.1) 11 (28.9) 50 (80.6) 12(19.4)
Doctor’s signature 22 (91.7) 2(8.3) 38 (100) - 60 (96.8) 2(3.2)
Brief clinical history 23 (95.8) 1(4.2) 38 (100) - 61 (98.4) 1(1.6)
Nature of exam 24 (100) - 38 (100) - 62 (100) -
X-ray number 23 (95.8) 1(4.2) 8 (100) - 61 (98.4) 1(1.6)
Radiographer signature 9(37.5) 15 (62.5) ( 6) 37 (97.4) 10 (16.1) 52 (83.9)
Date of examination 23 (95.8) 1(4.2) 8 (100) - 61 (98.4) 1(1.6)
Legibility of the clinician’s handwriting 18 (75.0) 6 (25.0) 27 (71.1) 1(28.9) 45 (72.6) 17 (27.4)
Use of standard abbreviations 22 (91.7) 2(8.3) 35(92.1) 3(7.9) 57 (91.9) 5(8.1)
Table 3. Completed components for pelvis requests
HOSPITAL A HOSPITAL B COMBINED HOSPITAL

COMPONENTS COMPLETED A+B

N (%) N (%) N (%) N (%) N (%) N (%)

YES NO YES NO YES NO

Name 48 (100) - 2 (100) - 110 (100) -
Age 45 (93.8) 3(6.3) (81 6) 7(18.4) 102 (92.7) 8(7.3)
Sex 48 (100) - 2 (100) - 110 (100) -
Mode of travel (e.g. ambulatory) 31 (64.6) 17 (35.4) 8(61.3) 24 (38.7) 69 (62.7) 41 (37.3)
Registration number 24 (50) 24 (50) 7 (27.4) 45 (27.4) 41 (37.3) 69 (62.7)
Ward 45 (93.8) 3(6.3) 54 (87.1) 8(12.9) 99 (90.0) 1(10.0)
Doctor's name 48 (100) - 45 (72.6) 17 (27.4) 93 (84.5) 7 (15.5)
Doctor's signature 48 (100) - (98 4) 1(1.6) 109 (99.1) 1(0.9)
Brief clinical history 48 (100) - 2 (100) - 110 (100) -
Nature of exam 48 (100) - 2 (100) - 110 (100) -
X-ray number 46 (95.8) 2(4.2) 2 (100) - 108 (98.2) 2(1.8)
Radiographer signature 8(16.7) 40 (83.7) 6(9.7) 56 (90.3) 14(12.7) 96 (87.3)
Date of examination 47 (97.9) 1(2.1) 1(98.4) 1(1.6) 108 (98.2) 2(1.8)
Legibility of the clinician’s handwriting 43 (89.6) 5(10.4) 55 (88.7) 7(11.3) 98 (89.1) 12(10.9)
Use of standard abbreviations 44 (91.7) (8.3) 62 (100) - 106 (96.4) 4 (3.6)
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Figure 1. Levels of completion of x-ray request forms.

phers’ signature (87.3%). In addition a small proportion of
the XRFs was unclear and illegible (10.9%). Figure 1 displays
the levels of completion of XRFs for C-spine and pelvis ex-
aminations at each site. Analysis based on the radiographic
examination performed at both hospital shows that XRFs
for pelvic examinations were less adequately (1.8%) com-
pleted than C-spine examinations (4.8%).

DISCUSSION

The aim of the study was to determine the adequacy of
completion of XRFs for two conventional radiographic pro-
cedures (C-spine and pelvis) at two state radiology depart-
ments in Windhoek, Namibia. The results show that only
1.8% of pelvis examinations and 4.8% of cervical spine XRFs
were adequately completed.

It is a regulatory requirement that all XRFs should contain
the biographic information of patients such as the name,
age, and sex for proper patient identification and manage-
ment.l'" Our results indicate that 100% of pelvic and 98.4%
for C-spine examinations XRFs had the patients name indi-
cated. The results of this study are in keeping with the find-
ings by Asare,l' who reported 99% of patient names were
indicated on XRFs. It is essential for medical professionals
who refer patients for x-rays to provide radiographers with
a patient's correct name/identity. Incorrect patient identifi-
cation by radiographers has the potential for medico-legal
hazards through radiographers performing a correct pro-
cedure on the wrong patient. Medical malpractice resulting
from incorrect patient identification has dire medico-legal

consequences since patients may be exposed to unneces-
sary radiation."?! In radiography just like other medical
professions, negligence is not justifiable.?" It is therefore
essential for referrers to fully complete a patient's name/
identity to avoid misidentification of patients by radiogra-
phers and comply with correct standards of practice. The
Namibian Patient Charter imposes an ethical duty on all
patients to provide their correct identity to health profes-
sionals.?2 Similarly, radiographers have an ethical duty to
analyse, and correlate x-ray procedure requests and clinical
information provided by a medical practitioner or patient.l"

The component where medical practitioners are required
to complete information regarding the registration number
was omitted in 62.7% of XRFs for pelvis compared to 69.4%
for C-spine requests. These results are not in accord with
those of Asarel’® who reported a non-completion rate of
100%. It is important that all patients have a hospital regis-
tration number as it may be used for patient identification
especially if a patient is comatose or cannot verbally com-
municate on arrival.

A total of 8.3% of the request forms for pelvis and 7.3% for
cervical spine did not contain the age of a patient. Our re-
sults are slightly higher than those of Afolabi et al.; they
reported 5.9% of incomplete request forms due to missing
patients’ age. However, our results are considerably lower
in terms of completion rate for age than those of Asarel'®
who reported a completion rate of 31% for age. A patient's
age is an important indicator in radiography; some pathol-
ogy are age specific and are more prevalent in certain age
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groups.!?3l Additionally, the age of a patient is regarded as
important as it may inform clinical diagnosis and is used
as a reference to manipulate radiographic exposures as
well as create demographic profiles of patients during re-
search surveillance focussing on prevalence of disease.s! A
patient’s age can also be used to differentiate between pa-
tients with similar names and avoid unnecessary delays in
patient management as well as reduce patient turnaround
time in a radiology department.

The gender of patients was adequately completed for all
pelvis examinations (100%), and 98.4% of the cervical spine
XRFs. These results approximate those by Afolabi who re-
ported a 96% completion rate of gender in their study.®
Knowledge of a patient’s gender is important for a radiog-
rapher in preparing for the examination and weighing the
need for consideration of pregnancy status. It is a statutory
requirement that radiographers determine a patient’s preg-
nancy status especially those of childbearing age.™ Failure
to ascertain pregnancy status may lead to unnecessary ra-
diation exposure in early pregnancy risking medico-legal is-
sues and malpractice claims. The gender of a patient is also
important to establish rapport between the radiographer
and the patient especially in culturally diverse societies such
as in Namibia. Lack of gender identification on the XRF may
also cause radiographers to incorrectly address patients,
especially in cases where patients are non-binary and gen-
der nonconforming which may often lead to patients feeling
embarrassed.?4

On the mobility status of patients to the radiology depart-
ment, only 53.2% of cervical spine and 37.3% of pelvis XRFs
indicted the status showing how the patients arrived at the
radiology department. In addition, 10% of pelvis and 19.4
% of cervical spine XRFs lacked information of the ward of
origin of patients. The results of this study are inconsistent
with those of previously reported findings where informa-
tion on referring wards was omitted in 39% and 11.4% of
the XRFs respectively.[*'® |t is essential for radiographers
to be knowledgeable of the ward of origin of the patients
as this enables them to triage procedures based on the ur-
gency. In addition, information on patients’ ward of origin
enables radiographers to track and recall patients when
repeat or additional radiographs are needed.” This infor-
mation also enables radiographers to contact the referring
clinicians and obtain additional information regarding the
x-ray request.l'® Our results are therefore suggestive that
patients may experience delays in imaging and turnaround
time when radiographers do not fully understand the x-ray
request.

The section that requires referring physicians to complete
their names was incomplete for 19.4 % of cervical spine and
10% of pelvis XRFs. Although most request forms did not
contain the name of the doctor, 96.8% of cervical spine and
99.1% of pelvis XRFs contained the signature of the respec-
tive referring doctor. According to local hospital procedures,
and the Royal College of Radiographers guidelines, as cited
in the Society and College of Radiographers,?! every request
forms submitted to a radiology department should be ade-
quately completed and contain the details of the referrer.
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Our findings therefore indicate a higher compliance to reg-
ulatory requirements when compared to a study conducted
in Nigeria, where the doctor's name (83.1%) and the doctor’s
signature (85.6%) were completed on XRFs.[® It is an ethical
obligation for patients to know the name of the health pro-
fessional who provides treatment to them.?2 The name and
signature of a referring medical clinician (physician) can be
used determine the authenticity of the request.?® Addition-
ally, this information can be used to identify and trace the
referring physician, when a radiographer face challenges
with the XRF and requires additional information regarding
the x-ray request. Failure to locate or consult a referring
physician may hamper proper patient management and
result in unnecessary delays should additional projections
be needed. In our study 16.1% of cervical spine and 12.7%
of pelvis XRFs were signed by the respective radiographers
upon completion of the examination. The reluctance of
radiographers to sign the XRFs impedes quality assurance
measures and is a serious breach of the patient charter as it
masks accountability on their part.i?2

The researchers in this study were not able to decipher the
handwriting on 27.4% of cervical spine and 10.9% of pelvis
XRFs. Our results are of concern in terms of being compliant
with regulations because a study in the literature® reports
7.37% XRFs with illegible handwriting. XRFs that contain il-
legible handwriting hamper an effective communication
process and may result in suboptimal patient care. This may
delay the time taken to complete an x-ray examination, and
effect the procedure being performed negatively (wrong or
incorrect projections) and increase patient waiting times
and radiation dose as radiographers struggle to decipher
the handwriting of referring clinicians (medical practition-
ers). This finding is in keeping with that of Garba et al.”**]

Justification of exposure to ionising radiation for medical
purposes is one of the three pillars of radiation protection.
1251 Radiographers by the nature of their duty have an ethi-
cal obligation to correlate a patient’s clinical history with the
examination requested.l'® In this study 98.4% and 100% of
referrers provided a clear clinical history (indication) for cer-
vical spine and pelvis procedures respectively.

The date of the x-ray examination serves as a quality indi-
cator and may be used to assess whether the request is still
valid; and also whether patients’ radiographs are reported
within a specified time.”! The findings of our study were
that the date of the examination was completed in 98.2% of
pelvis examinations compared to 98.4% for C-spine exami-
nations. Literature reports similar completion rates: Garba
et al.® reported 97.5%; Afolabi et al.?® reported 97%.

Health professionals are continuously exposed to medical
terminology during clinical practice. Although universal,
these terminologies are not standardised and are proce-
dure, discipline and context specific.?® For example, USA
may be used to refer to the United States of America, where-
as it may also refer to 'unstable angina’ in the medical pro-
fessions.l?®! Abbreviations on the XRFs are normally subject
to clinical history. In radiography they guide a radiographer
in terms of performing a relevant radiographic projection.
For example, a patient with sinusitis may require occipital
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mental (OM) compared to a patient that requires occipital
frontal (OF) for skull fractures. It is therefore evident from
the literature that identical abbreviations can have different
meanings to different health professionals working in dif-
ferent clinical departments. Unconventional abbreviations
in radiography may hamper the quality of care provided to
a patient: a radiographer may perform the incorrect pro-
jections on patients resulting in unnecessary radiation ex-
posure.?” Our results indicate that the majority of XRFs for
cervical spine (91.9%) and pelvis (96.4%) contained stand-
ard abbreviation easily understood by radiographers. Our
results therefore suggest that the correct procedures were
carried out on patients.

STUDY LIMITATIONS

This retrospective study was limited by poor and incom-
plete filing of completed radiographs. Verification whether
the radiographs retrieved from the filing room actually cor-
responded to the number of radiographic procedures per-
formed during the data collection period was not provid-
ed. This also applies to whether the volume of stored x-ray
requests and radiographs was representative of the typical
activity of the departments. As a result, our findings must
be interpreted with caution.

CONCLUSION

Accurate and complete filling in of XRFs is essential for the
proper imaging and management of patients. Our results
indicate that the majority of XRFs were not adequately com-
pleted: slightly more XRFs for pelvis radiography were ade-
quately completed than C-spine. The omissions of certain
components on the XRFs suggest that the communication
process between a referring medical practitioner, radiolo-
gist, and radiographer may be ineffective. The results indi-
cate that there is room for improvement in current refer-
ral practices. There is a need to sensitise referring medical
practitioners and radiographers on the importance to ade-
quately completing XRFs. There is a need for radiographers
to sign XRFs when they complete a requested examination.
This enhances accountability.

Our study highlights that there are no standards of best
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