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Abstract
Objective: To assess the data quality of request forms for lumbar spine X-ray received by a tertiary care
hospital in the Central Province, Sri Lanka.  Results:  A total number of 185 lumbar spine X-ray request
forms received by the Department of Radiology were analysed. Data quality was assessed on the aspects
of completeness, accuracy and legibility.  Completeness was assessed for different sections separately
and altogether eight sections in the request forms were analyzed. Out of the 185 request forms, 138
(74.5%) had complete entries for all the eight sections. Thirteen (7.0%) requests failed to provide the
clinical history. Five request forms (2.7%) failed to provide the sex and the age of the patient. Thirty two
(17.3%) did not provide details on the region of examination.  Accuracy was assessed in relation to the
clinical history and region of examination.  In the 172 requests, which gave a clinical history, 167 (97.1%)
provided relevant clinical histories for requesting lumbar spine X-rays. Five requests (2.9%) provided
irrelevant history and �ve (2.9%) requests contained non-standard abbreviations.  Five (2.7%) referrals
were not readable by the radiologists. Hence, the data quality of lumbar spine X-ray request forms
received by the Department of Radiology needs further improvement.

Introduction
Lumbar spine X-ray requests contribute to a major proportion of X-ray requests received by a radiology
department, given that lower back pain has become an important problem worldwide with ever increasing
disease burden [1,2]. It is pertinent that the necessary details of the patient are written in the request form,
which will enable to obtain the appropriate intended images and to facilitate reporting by the radiologist. 
It is important to appreciate the fact that, though being a simple investigation, which can be performed at
any radiology department with a basic X-ray unit, the lumbar spine X-ray delivers a signi�cant amount of
radiation [3-5]. During an Anteroposterior (AP) and lateral lumbar spine X-ray, about 2.20 mSv and 1.50
mSv radiation doses are delivered respectively [3]. Global evidence suggests that in the clinical
management of patients with lower back pain, requesting of lumbar spine X-rays occurs more often than
recommended [1,6,7]. Thus, it is important to perform the investigation only when it contributes to any
alteration in patient management. Furthermore, while requesting a lumbar spine X-ray all the necessary
details should be written in the request form by the referring clinician. This will enable to prevent or
minimize unnecessary radiological exposure to the patient and also prevents repetitive radiographical
imaging. Although there is a rise in the number of radiological investigations performed, studies have
shown that the majority does not provide results that alter the patient management [8].

Evidence from different clinical settings suggests that the data quality of X-ray request forms is
suboptimal leading to reduced effectiveness of the provision of radiological evidence [8-11].  Thus, Royal
College of Radiologists has stated that all the request forms should be adequately and legibly �lled in
order to avoid any form of misinterpretation of data [9]. Although, there is no universally accepted
uniform referral form, all the forms used worldwide have generally accepted components in the referral
form [8]. With this regard, apart from patients’ clinical details, details pertaining to patients’ identi�cation,
which includes patients’ name, age, clinic number and the referring ward, should be included.
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In relation to the clinical details of the referring patients for lumbar spine X-rays, it is important to indicate
the duration of symptom/s, history of trauma and sinister symptoms known as red �ag symptoms.
These will enable the radiologist to guide patients to best imaging modality according to the clinical
presentation.

According to the current practice in Sri Lankan context, the referral forms issued by the Ministry of Health,
Nutrition and Indigenous Medicine are used for referring patients for lumbar spine X-rays. The
information to be �lled in this form, which is the ‘Requisition for X-ray Diagnostic Examination’ (Health:
318) are,

Date

Patient name and address

Age of the patient

Sex of the patient

Ward number

Bed Head Ticket (BHT) number

Clinical history

Region and nature of the examination

As highlighted above, all these information should be properly �lled when a patient is being referred for
an X-ray lumbar spine. In addition, the referring medical o�cer should endorse the referral form.

As the information provided in the referral forms are extremely useful for generating relevant radiological
evidence, it is necessary to assess whether these referral forms are �lled appropriately by the referring
clinicians. However, thus far, there is no available literature pertaining to the data quality of request forms
in the Sri Lankan context.  A clinical audit performed in radiology units is a central quality management
tool, which is considered as a multi-disciplinary, multi-professional activity integrated into the operational
management of the healthcare environment with the purpose of reducing the radiation dose of patients
and staff and to implement evidence-based best practices in radiology organizations [12,13]. Thus, the
present audit was conducted with the aim of assessing the data quality of request forms for Lumbar
Spine X-ray received by a tertiary care hospital in the Central Province, Sri Lanka.

Methods
This audit was conducted at the Department of Radiology in a tertiary care hospital in the Central
Province, Sri Lanka. Prior to the commencement of the study, approval from the Institutional Ethical
Review Committee and the permission from the Head of the Institution were obtained. The audit was
conducted for a period of two months starting from February 2016. All the lumbar spine X-ray request
forms received by the Department of Radiology during the stated period were considered for analysis.

Data collection and analysis
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Data collection was carried out by the investigators by using a data extraction sheet.  Data extraction
sheet included gathering information related to all details in the request form as discussed above.

Data quality was assessed on the aspects of completeness, accuracy and legibility.

1. Completeness

All the components of the lumbar spine X-ray request form should be �lled; hence, completeness of each
component was assessed separately. When considering the region of examination, requesting the
necessary X-ray views was taken into account.

2. Accuracy

The accuracy was evaluated with regard to mentioning the correct indication for the examination to be
performed. Providing relevant clinical history along with the indication was evaluated. When considering
a request for backache, providing the duration of symptoms and presence of red �ag symptoms were
considered. When multiple regions are given, for each region of interest providing relevant indication and
history was considered. Usage of abbreviations was also noted.

3. Legibility

Overall legibility of the referral form was also considered.

The frequencies for each aspect of data quality were calculated with the percentages. 

Results
A total number of 185 lumbar spine X-ray request forms were analysed.

1. Completeness

Completeness was assessed for different sections separately and the details of the analysis are
summarized in Table 1. Altogether eight sections in the request forms were analysed. Out of the 185
request forms, 138 (74.5%) had complete entries for all the eight sections.  It is important to note that 13
(7.0%) requests failed to provide the clinical history. Five request forms (2.7%) failed to provide the sex
and the age of the patient. Thirty two (17.3%) did not provide details on the region of examination.

Table 1 Completeness of each section in lumbar spine X-ray request forms (n=185)
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  Number of request forms %

Date 185 100.0%

Patient name and address 185 100.0%

Age of the patient 180 97.3%

Sex of the patient 180 97.3%

Ward number 185 100.0%

Bed Head Ticket (BHT) number 185 100.0%

Clinical history 172 93.0%

Region and nature of examination 153 82.7%

Medical o�cers’ signature 182 98.4%

2. Accuracy

Accuracy was assessed in relation to the clinical history and region of examination.  In the 172 requests,
which gave a clinical history, 167 (97.1%) provided relevant clinical histories for requesting lumbar spine
X-rays. Five requests (2.9%) provided irrelevant history, which included cough (n=3) and hip joint pain
(n=2). Five (2.9%) requests contained non-standard abbreviations. These were LBP, AS and OA.  Table 2
provides the detailed analysis. 

3. Legibility

Five (2.7%) referrals were not readable by the radiologists.

Table 2 Accuracy of details in sections “Clinical history and region of examination” (n=172)
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  No. of referrals with accurate

entries

%

Correct indication for lumbar spine X-rays 167 97.1%

Adequate Clinical details 64 37.2%

Inclusion of more than one region of examination in the

same referral

34 19.8%

Providing the relevant clinical details for each examination

(n=34)

13 38.2%

Use of non-standard abbreviations 5 2.9%

Discussion
Inadequately �lled X-ray referral forms are still a major problem faced by radiology units in the world.
Although there are no standard referral forms, each country has developed its own referral forms,
including all the necessary details. The Ministry of Health, Nutrition and Indigenous Medicine in Sri Lanka
has issued such forms to all the government hospitals in the country, where the referrals should be �lled
by the referring medical o�cer.

Usually, X-ray request form is the only means by which the radiologists gather clinical information about
the patient when reporting an X-ray. Thus, properly �lled request form with all the relevant clinical details
is vital to provide a comprehensive report.

According to the audit �ndings, all the request forms contained the referral date, the name of the patient
and the BHT number.  Similar results were obtained for biodata information in an audit conducted in
Nigeria [10]. In this study, only 97% provided the date in the request form.  In our study, �ve request forms
did not provide information regarding the age and the sex of the patient. Given the fact that certain
disease conditions, such as osteoporosis, myeloma, are prevalent among different age groups and sex, it
is important to state details with regard to age and sex of the patient.

The major de�ciency in relation to the completeness was observed in providing clinical data. Only 64
(37.2%) request forms contained detailed clinical history including the duration of symptoms and
presence of red �ag symptoms. In a study conducted in Nigeria showed a similar trend with 34.4%
providing adequate clinical history [10]. On the contrary, a study conducted in a separate state in Nigeria
and Malta with regard to X-ray referrals, revealed 86.9% and 93.0% providing clinical details respectively
[9,11]. 

Furthermore, there were indications that were not related to the lumbar spine and this is one of the serious
defects, which should be addressed promptly. Being an investigation, which involves high radiation
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exposure, there should always be justi�cation for requesting the investigation.

Use of non-standard abbreviation as the clinical indication is another main defect identi�ed. While using
standard abbreviations are justi�able, as these can be read and understood by the medical professionals,
the use of non-standard abbreviations always leaves the reporting radiologist in dilemma in
understanding the clinical scenario.

Although there are no standard guidelines recommending not to request for more than one region of
examination in one request form, when requesting multiple regions of examination, it is important to
provide necessary details for each region separately. In this audit, 34 request forms had more than one
region of examination to be imaged. However, only 13 gave the relevant clinical details to each region.

 In addition, it is important to note that illegible request forms lead to unnecessary time wastage and
misleading information, both of which will negatively affect the quality of radiological reporting.
Furthermore, illegible request forms may lead to obtaining inappropriate radiographs exposing the
patients to unnecessary radiation.

Conclusions And Recommendations
The data quality of lumbar spine X-ray request forms received by the Department of Radiology needs
further improvement. The major de�ciencies noted were, failing to provide adequate details on clinical
presentation and provision of inappropriate indications for the study.

Considering the results obtained in this audit we recommend that,

Lumbar spine X-ray should be ordered only if there is a clear indication and all the clinical details
should be included in the request form.

Indication and brief clinical history should be written on the request form

There should not be any irrelevant indications when requesting lumbar spine X-rays.

Medical o�cers should state their name and the designation in the request form.

Usage of non-standard abbreviations should be avoided.

When multiple regions of examination are requested, the indication for each region should be
separately stated in the request form. 

Limitations

Given that the audit was conducted over limited time period, the number of request forms analysed are
relatively small. However, further observational studies with larger sample sizes and qualitative studies to
explore the reasons leading to poor data quality need to be carried out.

Abbreviations
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AP: Anteroposterior; BHT: Bed Head Ticket
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