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SUMMARY Ninety general practitioners responded to a
questionnaire about the role of radiology in patients with low
back pain. Their clinical indications for requesting
radiographs were mostly in agreement with the opinions of
radiologists, but nearly 80% requested investigations for
their own or patients' reassurance. Understanding of the
terms used by radiologists was good, although 25% thought
that acute disc prolapse could be demonstrated on plain
films. Previous training in radiology did not seem to influence
knowledge. When general practitioners understood
radiological terms they had clear therapeutic and specialist
referral preferences. Poorly understood terms and those with
which they were familiar but unclear about the implications
for management were also identified.

Introduction
L OW back pain is a common problem that accounts for

between 11.5 and 13.2 million working days lost every
yearl" and has an incidence in primary health care of between
11% and 18%.3- It has been estimated that lifetime prevalence
rates are as high as 68-70% in men and 61-81%/o in women.3-5
Lumbar spine radiology is one of a number of diagnostic aids

that doctors use in the management of their patients, giving rise
to 5% of all radiographic examinations in NHS hospitals.7 In
our radiology department lumbar spine radiography accounts
for 11.5% of all general practitioner referrals (70 patients per
month). Studies in the United States of America8 and
Denmark3-5 have shown greater general practice referral rates
of 21% and 30% respectively.
The role of plain lumbar spine radiography in patients with

back pain is controversial. Some authors have reported positive
associations between symptoms and radiological signs9-1" but
others have not.'2 Several studies have questioned the value of
lumbar spine radiography in diagnosis and management.8"13"14
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It is generally agreed that the dose of radiation to patients
from lumbar spine radiology is high. Wall and colleagues7
showed that mean gonadal doses were 0.58 mGy for men, and
nearly 3.8 mGy for women, reflecting greater difficulty in
shielding the ovaries. They estimated that radiology of the pelvis
and lumbo-sacral spine taken together are the largest contributors
(26.5%) to the genetically significant dose from medical
radiology.

In any referral for a procedure involving exposure to ionizing
radiation, the possible benefit to be gained from the investiga-
tion should be weighed against its risks and costs. Despite the
weight of evidence that routine plain film lumbo-sacral spine
radiographs are of limited value and account for a significant
radiation hazard, general practitioners in our area still continue
to request them in undiminished numbers. Have clinicians re-
jected the evidence, are they simply not aware of it, or do they
not balance the risks and benefits of these investigations?

In the present study a questionnaire was sent to general prac-
titioners to determine why they requested lumbo-sacral spine
radiographs in patients with low back pain; the extent of their
understanding of the terms radiologists use in relation to spinal
radiographs; and how lumbar spine radiography influences their
management of patients (in particular therapy and referrals for
specialist opinions).

Method
An initial short pilot study was undertaken in an adjacent health
authority (Gateshead) and modifications were made to the ques-
tionnaire on the basis of experience gained. All general practi-
tioners on the Newcastle family practitioner committee list who
referred patients to the department of radiology at the Royal
Victoria Infirmary, Newcastle upon Tyne, were then contacted
in a confidential postal survey.

Reasons for requesting radiographs
A series of 11 groups of clinical symptoms and signs (for example
backache with reduced straight leg raising) was given and the
respondents asked to indicate in each case how likely they were
to refer patients for lumbar spine radiology.

Respondents were next asked to indicate if they requested
radiographs for patient reassurance or for doctor reassurance
and if they carried out spinal manipulation.

Understanding of terms used
A list of seven clinical conditions was given and the respondents
asked to indicate which they considered could be identified by
plain lumbar spine radiology. Radiologists consider that 'disc
prolapse' and 'sciatica' cannot be demonstrated by plain lumbar
spine radiographs but that all other alternatives can. Respondents
were given a score of +1 for each answer which agreed with
accepted radiological usage.
A series of 18 phrases or words from typical radiology reports

(for example osteophyte formation or metastatic deposits) was
given and respondents were asked to indicate the severity of
disease or if they were not familiar with the terminology.
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Respondents were asked if they had received formal teach-
ing in radiology as undergraduates, postgraduates or under
section 63.

Influence of radiology results on patient management
The same choice of 18 phrases or words as above was offered
and the respondents were asked to indicate what action they
would take for each. They were given the following alternatives:
reassurance only, advise bed rest, give analgaesics, give anti-
inflammatory drugs, carry out manipulation, or refer to: ortho-
paedic surgeon, neurosurgeon, rheumatologist, general physi-
cian, other (please specify). Respondents were asked how their
referrals for hospital consultant opinions would be affected if
an open-access service for lumbar spine x-rays were not available.-

Finally, respondents were asked to offer suggestions for
improvement of the x-ray service available to them.

Results
Of 177 general practitioners contacted, completed questionnaires
were returned by 90 (50.8%).

Reasons for requesting radiographs
Referral patterns for plain lumbar spine radiology in relation
to patient's symptoms and signs are illustrated in Figure 1.
Backache with significant weight loss was the clinical history
which most frequently led to radiology ('almost always' for 7807
of respondents) whereas non-recurrent backache for less than

Referral for plain radiographs:

Almost always
m

Sometimes m
Very rarely

Clinical features (in each
case there are no other
symptoms or signs) 0 100% of respondents

Backache with significant
weight loss

Backache with neurological
signs (other than*)

Recurrent backache

Backache with local spinal
tenderness

Backache with sacroiliac
joint tenderness

*Backache with reduced
straight leg raising

Backache with paravertebral
tenderness

Non-recurrent backache for
more than one month

Backache in anxious patient

Backache and muscle spasm

Non-recurrent backache for
less than one month
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one month was the history that initiated least radiology requests
('very rarely' in 92/o of respondents). For other symptoms,
notably backache with reduced straight leg raising, there was
less agreement about referral.
Of the responding 880/o requested radiographs for the sole

purpose of reassuring patients while 78'7o requested radiographs
for their own reassurance.

Eight per cent of general practitioners undertook spinal
manipulation.

Understanding of terms used
The survey of knowledge of the diagnostic capabilities of plain
lumbar spine radiographs showed a good level of understanding
among general practitioners ('Ible 1). However, nearly a quarter
thought, incorrectly, that acute disc prolapse could be shown
and three respondents felt that sciatica may be identified.

Table 1. General practitioners' understanding of the diagnostic
capabilities of spinal radiographs.

% believing condition is:

Number of Non-
Condition respondents Identifiable identifiable

Vertebral body collapse 90 100.0 0
Degenerative disease 90 98.9 1.1
Metastases 90 97.8 2.2
Osteoporosis 89 94.4 5.6
Ankylosing spondylitis 89 93.3 6.7
Acute disc prolapse 81 25.9 74.1
Sciatica 85 3.5 96.5

Respondents' assessments of the significance of typical phrases
used in radiology reports are given in Figure 2. It may be seen
that all respondents regarded 'metastatic deposits' as indicative
of 'severe disease' while 981o considered 'no abnormality shown'
as representing normality.

Exposure to formal radiology teaching was recorded by 65
respondents as undergraduates, 14 as postgraduates and by nine
under section 63 (some had had more than one form of train-
ing). A total of 20 respondents indicated no training at all (Table
2). Table 2 also shows the general practitioners' scores for
knowledge of the diagnostic capabilities of lumbar radiographs.
Previous training in radiology did not seem to influence
knowledge. The four general practitioners who had only had
section 63 training scored the lowest.

Influence of radiology results on patient management
The management options which general practitioners chose in
response to the list of key phrases in radiology reports are sum-
marized in Table 3. For phrases such as 'no abnormality seen'
and 'minor degenerative change' almost all the general practi-
tioners would treat with reassurance only, bed rest, analgesics
or anti-inflammatory drugs. For 'scoliosis in under 18 year old'
most general practitioners would refer to an orthopaedic surgeon
whereas for 'spinal stenosis' most would choose a neurosurgeon.
Not surprisingly the commonest referral option for 'ankylos-
ing spondylitis' was a rheumatologist. For 'metastatic deposits'
the majority chose general physicians. For a number of other
conditions there was no consensus view, with some general prac-
titioners preferring therapy and some preferring referral.

Loss of the open access radiology service would affect refer-
ral for hospital consultant opinion 'greatly' for 44%o, 'slightly'
for 55%7o and 'not at all' for 1lo of respondents.
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Figure 1. Radiology referral patterns by general practitioners in
relation to patient symptoms and signs.
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Meaning of phrase:

Severe disease

Mild disease

Normal feature LI

Not familiar with
terminology m

Phrases used in reports ° % of respondents 100

Metastatic deposits

Vertebral collapse

Ankylosing spondylitis _

Spinal stenosis

Paget's disease

Scoliosis 1< 18 yr old)

Loss of pedicle _

Spondylolisthesis

Loss of disc space or disc
space narrowing

Spondylosis _ _

Facet joint sclerosis

Scoliosis (> 18 yr old)

Schmorl's nodes

Scheuermann's disease

Osteophyte formation

Anterior spur formation _ _

Minor degenerative changes

No abnormality seen __|

Figure 2. General practitioners' assessments of phrases used in
radiology reports.

Table 2. Training in radiology and its effects on general practitioners'
knowledge of diagnostic capabilities of radiological reports.

Mean
Number of knowledge

Training respondents scorea

None 20 6.45
Undergraduate only 49 6.39
Section 63 only 4 5.50
Postgraduate and section 63 1 7.00
Undergraduate and section 63 3 6.33
Undergraduate and postgraduate 1 2 6.58
Undergraduate, postgraduate
and section 63 1 7.00

a Maximum score 7.

Table 3. Management options which the sample of general practi-
tioners would choose in response to the list of phrases from
radiological reports.

Symptomatic treatment preferred by majority of GPs
No abnormality seen
Osteophyte formation
Minor degenerative changes
Facet joint sclerosis
Anterior spur formation
Disc space narrowing
Schmorl's nodes

Secondary referral preferred by majority of GPs
Scoliosis in under 18 year old
Spinal stenosis
Metastatic deposits
Ankylosing spondylitis

No consensus by GPs for symptomatic treatment or secondary
referral
Paget's disease
Vertebral collapse
Scoliosis in over 18 year old
Spondylolisthesis
Loss of pedicle
Scheuermann's disease
Spondylosis

The majority of respondents (81io) either failed to offer
suggestions about the radiology services available to them or
indicated satisfaction. Eleven per cent were critical of levels of
access or speed of service and 8% wanted greater communica-
tion between radiology departments and themselves by way of
seminars, or more explicit reports.

Discussion
The results showed that the most consistent policies on referral
for lumbo-sacral spine radiography were adopted for backache
with significant weight loss (almost always referred) and non-
recurrent backache for less than one month (very rarely refer-
red). It is interesting to note that backache with reduced straight
leg raising, so frequently regarded as an important clinical
finding, produced such an inconsistent response.

Radiologists have long suspected that there may be non-clinical
reasons for lumbar spine radiography. Faced with a vociferous,
complaining patient a general practitioner may adopt a
pragmatic approach. Eighty per cent of respondents requested
radiographs for patient reassurance and a further 78Wo for their
own personal reassurance. This may imply that general practi-
tioners' threshold for requesting radiology is fairly low and may
not include a proper consideration of the radiation dose involved.
On the basis of the genetically significant dose involved in these
investigations and data from the International Commission on
Radiological Protection15 it has been estimated that about five
malignancies per million persons exposed may be induced by
lumbar spine radiology. It is against this background that careful
consideration of the need for radiology of the lumbar spine
should be made.

In general, the general practitioners showed a good level of
understanding of the diagnostic capabilities of plain lumbar
spine radiographs, although over a quarter thought acute disc
prolapse could be shown. Sadly, it would seem that previous
educational efforts did not result in better knowledge as tested
in this questionnaire. We were heartened, however, that general
practitioners mostly understood the importance of phrases used
by radiologists. The results helped to identify those phrases less-
well understood, such as 'loss of pedicle, 'Scheuermann's disease
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and 'Schmorl's nodes'. all of which needed to be checked by
over 20%o of the general practitioners who responded.

General practitioners' choices of therapeutic and secondary
referral options revealed a number of interesting trends. When
general practitioners understood the terminology and had a clear
opinion of which options to choose the responses tended to be
clustered into problems which they would treat symptomatically
and not refer for a specialist opinion and those for which general
practitioners had a clear preference for specialist opinions. The
radiological terms that produced a wide spread of management
options across both treatment and secondary referral fell into
two categories: poorly understood terms such as 'loss of pedicle',
'Scheuermann's disease' and 'spondylosis', or terms such as
'Paget's disease', 'vertebral collapse', and 'scoliosis in over 18 year
old', with which general practitioners seem familiar, although
uncertain about the implications for patient management. This
finding is a salutory reminder that radiologists should be more
explicit when reporting radiographs and should also avoid using
specialist jargon unless qualifying its significance.

It was interesting to discover that nearly half the respondents
felt that loss of open-access for lumbar spine radiology would
greatly affect their secondary referrals for specialist opinions.
At present they can use radiology as a screening procedure to
decide whether to refer on. Loss of such a service could place
intolerable burdens on hospital consultants if the threshold for
referrals to them is the same as that for radiology. If, however,
general practitioners become more confident in their clinical
diagnoses of low back pain then the long term effects might not
be so dramatic. The questions that remain are whether plain
lumbar spine radiology enhances the choice of symptomatic
relief or specialist referral or influences referral to the most ap-
propriate specialist. This study shows that radiological reports
may greatly affect general practitioners' decision making. In a
further study currently in progress we will attempt to discover
whether these views are borne out in practice.
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CHANGE OF ADDRESS
Authors and readers should note that from March 1990 the
new address of the editorial office of the British Journal of
General Practice will be: Royal College of General Practitioners,
12 Queen Street, Edinburgh EH2 1JE. Telephone (office hours;
24 hour answering service): 031-225 7629. Fax (24 hours):
031-220 6750.

RCGP
Scientific RESEARCH
Foundation FUNDING
Board

Applications are now being received for
grants for research in or relating to
general medical practice, for
consideration at the May 1990 meeting
of the Scientific Foundation Board. In
addition to its general fund the Board
also administers specific funds
including the Windebank Fund for
specific research into diabetes.

The Scientific Foundation Board's definition of research is
catholic and includes educational research, observational as well
as experimental studies, and accepts the methodologies of social
science as valid. It is not in a position to fund educational
activities.

If the study involves any intervention or raises issues of
confidentiality it is wise to obtain advance approval from an
appropriate research ethics committee otherwise a decision to
award a grant may be conditional upon such approval.

Studies which do not, in the opinion of the Board, offer a
reasonable chance of answering the question posed will be
rejected. It may sometimes be useful to seek expert advice on
protocol design before submitting an application.

Care should be taken to ensure that costs are accurately
forecast and that matters such as inflation and salary increases
are included.

The annual sum of money available is not large by absolute
standards and grant applications for sums in excess of £15000
for any one year are unlikely to be considered.

Application forms are obtainable from the Secretary of the
Board at: The Clinical and Research Division, 14 Princes Gate,
London SW7 1PU. The closing date for receipt of completed
applications is 30 March 1990; any forms received after that
date will, unfortunately, be ineligible for consideration.
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