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Radiography for low back pain:
a randomised controlled trial and
observational study in primary care
Sally Kerry, Sean Hilton, Derek Dundas, Elizabeth Rink and Pippa Oakeshott
SUMMARY
Background: Lumbar spine radiography has limited use in diagnosing the cause of acute low back pain. Consensus-based guidelines recommend that lumbar spine x-rays are not used routinely. However, there have been no studies of the effect of referral for
radiography at first presentation with low back pain in primary
care.
Aim: To compare short and long-term physical, social, and psychiatric outcomes for patients with low back pain who are
referred or not referred for lumbar spine x-ray at first presentation in general practice.
Design of study: A randomised unblinded controlled trial with
an observational arm to enable comparisons to be made with
patients not recruited to the trial.
Setting: Ninety-four general practices in south London and the
South Thames region.
Method: Patients consulting their general practitioner (GP) with
low back pain at first presentation were recruited to a randomised controlled trial (RCT) or to an observational group.
Patients in the trial were randomly allocated to immediate referral for x-ray or to no referral. All patients were asked to complete
questionnaires initially, and then at six weeks and one year after
recruitment.
Results: Six hundred and fifty-nine patients were recruited over
26 months: 153 to the randomised trial and 506 to the observational arm. In the RCT, referral for x-ray had no effect on physical functioning, pain or disability, but was associated with a
small improvement in psychological wellbeing at six weeks and
one year. These findings were supported by the observational
study in which there were no differences between the groups in
physical outcomes after adjusting for length of episode at presentation; however, those referred for x-ray had lower depression
scores.
Conclusions: Referral for lumbar spine radiography for first presentation of low back pain in primary care is not associated with
improved physical functioning, pain or disability. The possibility
of minor psychological improvement should be balanced against
the high radiation dose involved.
Keywords: low back pain; radiography; randomised controlled
trials; observation.
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Introduction

M

OST patients consulting their general practitioner (GP)
with low back pain will improve within a few weeks,1
although a minority will develop chronic back pain with continued disability. In rare cases there may be underlying
malignancy or neurological deficit which needs to be identified.2 Lumbar spine radiography is the most common investigation requested by GPs.3 However, it has limited use in
diagnosing causes of acute back pain and involves a radiation dose 150 times that of a chest x-ray. The Royal College
of Radiologists’ guidelines recommend that unless pain is
persistent, progressive, or there are neurological signs,
there should be a delay of six to eight weeks before x-ray.4
However, these guidelines are consensus, not evidencebased and patient anxiety has been cited as a reason for not
adhering to the guidelines.5-6 A small trial of radiography for
low back pain carried out in the United States over 10 years
ago7 found that referral for x-ray reinforced patients’ belief in
its usefulness but did not improve symptom resolution or
disability. However, in the United Kingdom (UK) there have
been no rigorous evaluations of the effect of referral for lumbar spine x-ray in patients at initial presentation with low
back pain in primary care.8 The aims of this study were to
compare short and long-term physical, social, and psychiatric outcomes for patients with low back pain who were or
were not referred for lumbar spine x-ray at first presentation
in general practice.

Method
All 303 general practices in four Family Health Service
Authority areas were approached. In the 94 practices which
agreed to take part in the study, GPs were asked to recruit
all patients aged between 16 and 64 years of age who consulted with low back pain to a randomised controlled trial
(RCT) of referral for lumbar spine radiography. The patient
information sheet for the trial explained that the benefits of
radiography at first presentation were uncertain. Randomisation was at the time of the consultation and was carried out
by opening a sealed opaque envelope. Alternatively, doctors
could recruit patients not suitable or unwilling to be randomised to the observational study. The decision as to
whether randomisation was appropriate was left to the individual doctors. They were all informed of the Royal College
of Radiologists’ (RCR) guidelines, and that these were not
entirely evidence-based. To reduce any Hawthorne effect,
the information sheet for the observational study did not
mention radiography. Patients who had consulted with low
back pain in the previous four weeks, who were pregnant, or
who were suffering from influenza-like illness, were exclud-
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HOW THIS FITS IN
What do we know?
Current guidelines suggest that
radiography is not routinely indicated in
simple low back pain. However, lumbar spine
radiography may be associated with improved patient
satisfaction, and patient anxiety has been cited as a reason
for not adhering to the guidelines.

What does this paper add?
Referral for radiography at first presentation with low back pain
in general practice had no effect on physical function, pain
or disability, but was associated with a small improvement in
psychological wellbeing at six weeks and one year. In the
absence of indications of serious spinal disease, lumbar spine
radiography is not appropriate for first presentation of low
back pain in primary care.

ed. Informed consent and ethical approval were obtained.
All patients were asked to complete a questionnaire at the
time of recruitment, at six weeks, and again after one year.
The questionnaires included the back-pain specific Roland
and Morris disability scale,9 the Hospital Anxiety and
Depression Scale (HADS),10 and the short form health survey SF-3611 (in which a high score implies better quality of
life). These questionnaires were chosen as they had been
validated and could be completed independently by the
patient. Information on the number of consultations and
referrals, prescriptions, certified time off work, previous history, and radiology reports, was obtained from a search of
GP-held records one year after recruitment.
Steps taken to enhance recruitment included ensuring that
the recruitment procedure and inclusion criteria were as simple as possible, and not asking GPs to undertake any extra
examination of the patient. In addition, when the first patient
from a particular GP was recruited to the randomised trial, the
GP was contacted to verify that the correct procedure had
been followed. Questionnaire administration and follow-up
were the responsibility of the research team. Practices also
received regular newsletters and telephone calls about the
study and an honorarium of £10 per patient recruited.

Intervention
Patients randomised to x-ray were referred on that date to
their local x-ray department. Patients in the control group
could be referred for x-ray at a later consultation if the doctor thought it appropriate.

Statistical analysis
Only patients responding to both the initial and at least one
follow-up questionnaire were included in the final analysis.
Student’s t-tests were used to compare morbidity and quality of life indices between the intervention and control
groups. Regression analysis was used to adjust for age, sex,
and length of episode of low back pain (greater or less than
eight weeks) at recruitment, using the bootstrap method.12
This method was used because outcomes were not normally distributed. Length of episode was included as it is related to prognosis1 and we wanted to examine the effect of
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radiological referral on outcome independent of prognosis
of low back pain. Odds ratios were used to compare consultations, referrals, and satisfaction between groups
referred or not referred for radiography, and logistic regression used to adjust for age, sex, and length of episode.
A previous study had shown that 40% of patients with low
back pain were still consulting after two weeks.13 The intended sample size of 150 in each group would have detected a
fall to 25% still consulting in the referred group with 80%
power and 5% significance. It was estimated that this could
be achieved by 100 doctors recruiting for six months.14

Results
Participants
Between January 1996 and March 1998, 138 GPs from 94
practices recruited 659 patients (Figure 1). Of these, 153
(23%) patients were recruited to the RCT and 506 (77%) to
the observational study. The response rate to the questionnaire was 87% for the initial one, 73% at six weeks, and 67%
at one year. Follow-up from patients’ records at one year
was 94%. Full details of all results are in the Health
Technology Assessment report.14

Initial questionnaire (Tables 1 and 2)
RCT. Patients referred for x-ray were similar to those not
referred in terms of pain score, past history of back pain,
Roland Morris disability score, and HADS anxiety depression scores.
Observational study. Patients referred for x-ray were 3.5
years older than those not referred, and were more likely to
have had back pain for more than eight weeks (51% versus
30%), to have previously consulted for back pain (35% versus 23%), and to have worse (lower) physical role scores,
(implying more limitation of normal activities) with a mean
score difference of 15 (6 to 25).

Outcome at six weeks and one year (Table 3)
RCT. There were no differences between the groups in physical functioning, pain or disability. However, at six weeks,
patients who had been referred for x-ray tended to score better on the psychological measures, with a difference of 9 (3
to 15) points on the mental health scale and 8 (0 to 15)
points on the vitality scales of the SF-36. After one year, the
only difference was a better mental health score in patients
referred for x-ray, with a mean score difference of 7 (0 to 14).
Observational study. Compared with patients who were not
x-rayed, patients referred for x-ray had more pain at six
weeks and one year and more disability at one year. After
adjusting for duration of back pain at presentation, these differences disappeared. However, patients who had been
referred for radiography had lower adjusted depression
scores at both six weeks and one year.

Patient expectation, satisfaction, repeat consultations and referrals (Table 4)
RCT. There were no differences between the groups in
expectation, satisfaction, or repeat consultations or referrals
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Patients with low back pain consulting GP
659 eligible

GP and patient agree
for patient to be randomised

GP does not wish to enter patient into RCT
or patient declines to enter RCT

Patients enter RCT
n = 153

Observational study
n = 506

To be referred for x-ray
n = 73

Not to be referred for x-ray
n = 80

Completed intitial questionnaire
n = 427 (95 referred for x-ray)

Completed initial questionnaire
n = 65

Completed initial questionnaire
n = 76

Completed six-week questionnaire
n = 352

Completed six-week questionnaire
n = 59

Completed six-week questionnaire
n = 67

Completed one-year questionnaire
n = 317

Completed one-year questionnaire
n = 50

Completed one-year questionnaire
n = 58

Follow-up at one year from patient notes
n = 480 (91 referred for x-ray,
316 not referred, 73 not known)

Follow-up at one year from patient notes
n = 69

Follow-up at one year from patient notes
n = 71

Figure 1. Flow of patients through the study.
Table 1. Social variables, symptoms, pain, and previous consultations in 568 patients with low back pain who completed the initial questionnaire.
Randomised patients
Not referred for x-ray
Total = 76
n (%)
Patient characteristics
Mean age (SD)a
Female sex
In work
Social class I and II
Pain score on day of questionnaire
Very bad or unbearable pain
Past history of three or more
episodes of back pain
Length of episode of low back painb
Less than one week
One to less than 8 weeks
Eight weeks to less than 6 months
Six months and over
Consultation and x-ray history and referrals
Mean consultations in past year (SD)
Consulted with back pain in previous year
Lumbar spine x-ray in past 5 years

Observational patients

Referred for x-ray
Total = 65
n (%)

Not referred for x-ray
Total = 332
n (%)

Referred for x-ray
Total = 95
n (%)

44.2 (12.1)
26 (40)c
50 (77)
19 (33)

41.1 (11.8)
177 (53)
255 (77)
93 (34)

44.6 (10.0)c
54 (57)
64 (67)
21 (28)

15 (20)

14 (22)

73 (23)

20 (22)

39 (57)

32 (54)

153 (49)

47 (55)

22 (30)
36 (49)
4 (5)
12 (16)

14 (22)c
27 (42)
3 (5)
20 (31)

105 (33)
119 (37)
34 (11)
62 (19)

15 (17)d
29 (32)
18 (20)
28 (31)

4.8 (4.5)
17 (25)
10 (15)

3.6 (3.3)
16 (26)
5 (8)

4.0 (3.9)
73 (23)
29 (9)

3.9 (4.1)
32 (35)c
4 (4)

44.0
44
49
16

(12.1)
(58)
(64)
(25)

There are 100 patients with missing values for social class, and 34 patients with missing values for consultations. Statistical tests compare referred
and not referred patients, χ2-test except. at-test. bχ2-test for trend (length of episode). cP<0.05. dP<0.001.
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Table 2. Initial scores on short form health survey SF-36, Hospital Anxiety and Depression Scale.
Randomised patients
Mean (SD) Mean (SD)
not referred referred
(total = 76) (total = 65)
SF-36 item
Physical functioning
Physical role
Bodily pain
General health
Vitality
Social functioning
Emotional role
Mental health
Hospital Anxiety
and Depression Scale
Depression score
Anxiety score
Roland and Morris
Disability score

57 (28)
34 (40)
36 (20)
65 (23)
45 (23)
63 (25)
64 (42)
66 (17)

66 (24)
40 (43)
38 (21)
68 (21)
48 (21)
66 (26)
66 (43)
68 (18)

5.4 (3.9)
8.2 (4.6)
10.9 (5.3)

Observational patients

Difference
(95% CI)

Adjusted
difference
(95% CI)

-9 (-17 to 0)a
-6 (-20 to 9)
-2 (-9 to 4)
-3 (-11 to 5)
-3 (-10 to 4)
-3 (-11 to 5)
-2 (-16 to 13)
-2 (-8 to 4)

-9 (-17 to 0)
-3 (-17 to 13)
-3 (-10 to 5)
-5 (-3 to 13)
-1 (-8 to 7)
-2 (-11 to 8)
-2(-18 to 12)
-1(-8 to 5)

Mean (SD) Mean (SD)
not referred
referred
(total = 332) (total = 95)

Difference
(95% CI)

Adjusted
difference
(95% CI)

3 (-3 to 9)
15 (6 to 25)b
4 (-2 to 10)
-1 (-6 to 4)
4 (-1 to 9)
4 (-3 to 10)
7 (-3 to 16)
-1 (-5 to 4)

0 (-6 to 6)
10 (0 to 19)
2 (-4 to 8)
-4 (-8 to 0)
0 (-5 to 6)
0 (-6 to 6)
-2 (-12 to 10)
-3 (-8 to 1)

63 (27)
46 (43)
45 (26)
70 (20)
51 (22)
67 (27)
71 (41)
69 (19)

60 (24)
31 (36)
41 (22)
71 (17)
47 (19)
63 (25)
64 (45)
70 (17)

5.0 (3.3) 0.3 (-0.9 to 1.6) 0.4 (-0.9 to 1.7)
7.4 (4.6) 0.8 (-0.8 to 2.4) 0.4 (-1.2 to 2.1)

5.0 (3.9)
7.1 (4.3)

4.8 (3.2)
7.5 (4.0)

10.2 (5.5) 0.7 (-1.1 to 2.5) 0.6 (-1.2 to 2.4)

10.8 (5.4)

10.9 (5.5) -0.1 (-1.4 to 1.2) -0.3 (-1.6 to 1.1)

0.3 (-0.6 to 1.1) 0.7 (-0.2 to 1.5)
-0.4 (-1.4 to 0.6) -0.1 (-1.1 to 0.8)

Unadjusted difference between referred and not referred patients and adjusted for age, sex, and length of episode at presentation. There are differing numbers of missing values ( 41 patients in total for any variable). aP<0.05. bP<0.01.

Table 3. Six-week and one-year scores on short form health survey SF-36, Hospital Anxiety and Depression Scale.
Randomised patients
Mean (SE)a Mean (SE)
not referred referred
Six weeks (n)
SF-36
Physical functioning
Physical role
Bodily pain
General health
Vitality
Social functioning
Emotional role
Mental health
Hospital Anxiety
and Depression Scale
Depression score
Anxiety score
Roland and Morris
Disability score
One year (n)
SF-36
Physical functioning
Physical role
Bodily pain
General health
Vitality
Social functioning
Emotional role
Mental health
Hospital Anxiety
and Depression Scale
Depression score
Anxiety score
Roland and Morris
Disability score

67

59

65 (3)
45 (5)
49 (3)
67 (3)
46 (3)
67 (4)
65 (5)
65 (3)

67 (3)
41 (6)
49 (3)
69 (3)
54 (2)
72 (3)
75 (5)
74 (3)

Difference
(95% CI)

-2 (-12 to 7)
4 (-12 to 20)
-1 (-10 to 8)
-2 (-10 to 6)
-8 (-15 to 0)b
-5 (-15 to 4)
-10 (-24 to 5)
-9 (-15 to -3)c

Observational patients
Adjusted
difference
(95% CI)

-2 (-11 to 7)
7 (-9 to 22)
-1 (-10 to 7)
-3 (-10 to 5)
-7 (-15 to 1)
-4 (-13 to 6)
-8 (-22 to 6)
-8 (-14 to -1)b

Mean (SE) Mean (SE)
not referred
referred
276

76

71 (1)
54 (3)
56 (2)
68 (1)
52 (1)
74 (2)
67 (3)
68 (1)

63 (3)
46 (5)
49 (3)
69 (2)
54 (2)
69 (3)
70 (5)
71 (2)

Difference
(95% CI)

Adjusted
difference
(95% CI)

7 (1 to 14)b
8 (-3 to 20)
7 (0 to 14)b
-1 (-6 to 4)
-2 (-7 to 4)
5 (-2 to 12)
-2 (-14 to 9 )
-4 (-9 to 1)

1(-5 to 8)
0 (-12 to 12)
1 (-5 to 7)
-5 (-10 to 0)
-6 (-11 to 0)b
1 (-6 to 7)
-7 (-19 to 5)
-6 (-11 to –1)b

5.1 (0.5)
7.7 (0.6)

4.7 (0.5) 0.5 (-0.9 to 1.8) 0.6 (-0.9 to 2.1)
6.8 (0.5) 0.9 (-0.7 to 2.5) 0.5 (-0.9 to 1.8)

4.5 (0.3)
7.3 (0.3)

4.2 (0.4)
7.2 (0.4)

0.2 (-0.8 to 1.2) 1.0 (0.1 to 2.0)a
0.2 (-1.0 to 1.3) 0.8 (-0.3 to 2.0)

6.9 (0.8)
58

5.9 (0.7) 1.0 (-1.1 to 3.1) 0.7 (-1.2 to 2.8)
50

5.4 (0.3)
254

6.7 (0.6)
63

-1.3 (-2.7 to 0.0) -0.2 (-1.5 to 1.2)

74 (2)
69 (3)
65 (2)
68 (1)
56 (1)
81 (1)
78 (2)
71 (1)

70 (3)
61 (5)
58 (3)
67 (3)
53 (3)
77 (3)
79 (5)
71 (2)

73 (3)
67 (5)
63 (3)
67 (3)
52 (3)
79 (4)
78 (5)
70 (2)

75 (3)
66 (6)
63 (4)
68 (3)
57 (3)
81 (4)
82 (5)
77 (2)

-2 (-10 to 7)
0 (-16 to 16)
-1 (-11 to 9)
-1 (-10 to 7)
-4 (-13 to 4)
-2 (-12 to 8)
-4 (-18 to 10)
-7 (-14 to 0)b

-4 (-12 to 4)
-5 (-20 to 11)
-4 (-14 to 6)
-4 (-12 to 5)
-6 (-14 to 3)
-5 (-14 to 5)
-7 (-20 to 7)
-8 (-15 to -2)b

4 (-2 to 11)
8 (-3 to 19)
7 ( 0 to 14)b
1 (-5 to 7)
3 (-3 to 9)
5 (-2 to 12)
-1 (-11 to 10)
0 (-5 to 5)

-3 (-9 to 3)
2 (-10 to 14)
2 (-5 to 8)
-3 (-8 to 3)
-1 (-7 to 5)
0 (-7 to 7)
-9 (-18 to 0)
-3 (-8 to 2)

0.3 (-0.7 to 1.4) 1.1 (0.1 to 2.0)b
0.2 (-0.9 to 1.4) 1.0 (-0.2 to 2.2)

4.1 (0.5)
6.7 (0.6)

3.8 (0.5) 0.3 (-1.1 to 1.7) 0.7 (-0.7 to 2.0)
6.3 (0.6) 0.4 (-1.4 to 2.1) 0.6 (-1.2 to 2.4)

4.1 (0.2)
6.5 (0.3)

3.7 (0.4)
6.3 (0.5)

4.3 (0.7)

4.5 (0.8) -0.2 (-2.2 to 1.8) -0.3 (-1.6 to 2.2)

4.2 (0.3)

5.6 (0.6) -1.4 (-2.8 to -0.1)b -0.3 (-1.8 to 1.0)

Unadjusted difference between referred and not referred patients and adjusted for age, sex and length of episode at presentation. aSE = standard
error. Some patients have missing data for some variables ( 39 patients). bP<0.05. cP<0.01.
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Strengths and weaknesses of the study

for back pain.
Observational study. Patients referred for x-ray were 15 times
more likely than those not referred to have expected referral.
They were also more satisfied, more likely to reconsult for
back pain, and more likely to be referred to a physiotherapist or other health professional.

Compliance with intervention
There were four patients, one in the group not referred and
three in the x-ray group, whose notes confirmed non-compliance with the randomisation allocation. Analysis was by
group to which the patient was randomised.

Discussion
Principal findings
In the RCT, referral for x-ray had no effect on physical functioning, pain, disability, further consultations or referrals, but
was associated with a small improvement in psychological
measures at six weeks and one year. These findings were
supported by the observational study, in which there were
no differences between the groups in physical outcomes
after adjusting for length of episode at presentation, but
th

This is the first UK primary care-based trial of referral for radiology at initial presentation of low back pain. One of its main
strengths is that patients were recruited at the time of a normal, everyday consultation in a general practice surgery,
rather than retrospectively using medical records.15 Secondly,
follow-up at one year was over 90%. Thirdly, the benefit of a
partly randomised preference trial such as this is that patients
randomly allocated to the intervention can be compared with
patients with a preference in the observational arm. By not
excluding patients, and thus increasing enrolment of eligible
patients, these studies provide powerful external validation for
the results of RCTs and may be more generalisable to ‘real
world’ populations. Finally, analysis of computer records at
three study practices showed that 15 patients with low back
pain recruited to the study were similar to 69 not recruited in
terms of consultation history, age and sex.14
The main weakness of the study is that only 23% of
patients recruited were randomised and only 51% of our
recruitment target was achieved, thus reducing the power of
the study. However, this sample size still had a power of 78%
to detect a 2.5 point improvement in the Roland Morris
score, a change considered important by the Back Pain
Working Party. Persuading busy GPs to recruit and randomise even 153 patients with low back pain during a rou-

Table 4. Patient expectation and satisfaction, repeat consultations and referrals to physiotherapists and other health professionals.
Randomised patients
Not
referred
Referred
n (%)
n (%)
Total = 76 Total = 65
Patients’ expectations
of their GPs
45 (59)
Advice
43 (57)
Prescription
9 (12)
Sickness certificate
14 (18)
X-ray
Referral to specialist
22 (29)
Satisfaction with
initial consultationb
Very satisfied
37 (49)
Satisfied
27 (36)
Indifferent
or dissatisfied
11 (14)
Satisfaction at six weeksc
Very satisfied
19 (28)
Satisfied
28 (42)
Indifferent
or dissatisfied
20 (30)
Consulted subsequently
for back paind
Within 6 weeks
26 (38)
Six weeks to 1 year
28 (41)
Referrals to physiotherapist
or other health professionald
At recruitment
13 (19)
Within 6 weeks
19 (28)
Six weeks to 1 year
32 (47)

Observational arm
Not
referred
Referred
n (%)
n (%)
Total = 332 Total = 95

Odds
ratio
(95% CI)

Adjusted
odds ratioa
(95% CI)

Odds
ratio
(95% CI)

Adjusted
odds ratioa
(95% CI)

34 (52)
29 (45)
5 (8)
17 (26)
28 (43)

0.76 (0.39 to 1.5)
0.62 (0.32 to 1.2)
0.62 (0.20 to 2.0)
1.6 (0.70 to 3.5)
1.9 (0.92 to 3.7)

0.80 (0.39 to 1.6)
0.59 (0.29 to 1.2)
0.48 (0.14 to 1.7)
1.5 (0.66 to 3.6)
1.9 (0.91 to 3.9)

209 (63)
164 (49)
50 (15)
35 (11)
105 (32)

50 (53)
37 (39)
9 (9)
61 (64)g
40 (42)

0.65 (0.41 to 1.0)
0.65 (0.41 to 1.0)
0.59 (0.28 to 1.2)
15.2 (8.8 to 26.3)g
1.6 (0.98 to 2.5)

0.70 (0.43 to 1.2)
0.83 (0.51 to 1.4)
0.60 (0.26 to 1.3)
13.0 (7.4 to 23.0)g
1.5 (0.93 to 2.5)

38 (59)
21 (33)

1.0
1.0
0.76 (0.37 to 1.6) 0.87 (0.40 to 1.9)

150 (46)
130 (40)

59 (63)g
33 (35)

1.0
1.0
0.64 (0.40 to 1.0) 0.61 (0.37 to 1.0)

5 (8)

0.44 (0.14 to 1.4)

0.41 (0.12 to 1.3)

45 (14)

2 (2)

0.11 (0.03 to 0.48)f 0.11 (0.03 to 0.50)f

19 (33)
26 (45)

1.0
0.93 (0.40 to 2.1)

1.0
0.89 (0.37 to 2.1)

64 (23)
139 (51)

28 (37)e
32 (43)

1.0
1.0
0.53 (0.29 to 0.95)e 0.40 (0.21 to 0.77)f

13 (22)

0.80 (0.39 to 1.6)

0.54 (0.19 to 1.5)

72 (26)

15 (20)

0.48 (0.23 to 0.97)e 0.33 (0.15 to 0.73)f

21 (34)
21 (34)

0.84 (0.41 to 1.7) 0.81 (0.37 to 1.8)
0.75 (0.37 to 1.5) 0.67 (0.31 to 1.4)

92 (29)
89 (28)

38 (42)e
40 (44)f

1.7 (1.1 to 2.8)e
2.0 (1.2 to 3.2)f

2.1 (1.2 to 3.5)f
1.6 (0.95 to 2.7)

12 (20)
18 (30)
27 (44)

1.1 (0.50 to 2.6) 1.4 (0.55 to 3.6)
1.1(0.50 to 2.3) 1.5 (0.66 to 3.4)
0.89 (0.45 to 1.8) 1.1 (0.52 to 2.3)

49 (16)
73 (23)
117 (37)

24 (26)
40 (44)g
52 (57)g

1.9 (1.1 to 3.4)e
2.6 (1.6 to 4.2)g
2.3 (1.4 to 3.6)g

1.8 (1.0 to 3.2)
2.4 (1.4 to 3.9)f
1.9 (1.2 to 3.2)g

aAdjusted for age, sex, and length of episode. bn = 139 for trial and 419 for observational arm. cn = 125 for trial and 350 for observational arm. dn
= 129 for trial and 405 for observational arm. eP<0.05. fP<0.01. gP<0.001.
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tine consultation is an achievement.
Despite lack of evidence, some clinicians held strong
views about the appropriateness of x-rays. Many of the 65
doctors who only recruited patients to the observational arm
said they were unwilling to recruit to a randomised study.14
This situation has been described by Black as one of ‘collective equipoise’ without ‘individual equipoise’ and may
make experimentation impossible.16 In the current study we
did randomise patients, but not as many as we had intended. The problems of encouraging and reminding GPs to
recruit patients to such trials have been widely discussed.17
A second limitation is the small baseline difference
between the two groups in the randomised trial. Patients
referred for x-ray had been in pain for longer, a factor related to poor prognosis. However, adjusting for baseline differences did not affect the main findings. A third limitation is
potential follow-up bias. It is possible that some of the beneficial effect of referral for x-ray on mental health scores is
owing to bias of the patients who responded to the follow-up
questionnaires. However, the mean mental health scores of
patients responding to the initial questionnaire were the
same, whether or not they responded to the follow-up questionnaires.14 Finally, the patient information sheet for the trial
may have influenced the results by raising new doubts in
patients’ minds about the benefits of radiography in low
back pain and the risks of unnecessary radiation.
Another consideration is the risk of missing serious pathology. In addition to the RCR guidelines4, the Royal College of
General Practitioners’ (RCGP) guidelines on management of
acute low back pain18 recommend prompt referral for presentation under the age of 20 or over the age of 55 years,
non-mechanical pain, thoracic pain, past history of carcinoma, steroids, HIV, being unwell, weight loss, widespread neurology, or structural deformity. Sphincter or gait disturbance
or saddle anaesthesia warrant immediate referral. Otherwise,
the RCR guidelines recommend that patients wait six to eight
weeks before x-ray. However, as in Croft’s study,19 we found
that although some patients reattended at between two and
four weeks, few reconsulted after six weeks, even though
their symptoms did not improve.14 It is vital to ask patients to
come back if they are not getting better. Just as issuing
delayed or post-dated prescriptions has provided a useful
alternative in the management of upper respiratory tract
infections,20 an opportunity for reassessment may be a useful alternative to immediate referral for x-ray.

Comparison with other studies
There has been only one other UK trial of lumbar spine radiography in primary care patients with low back pain.15 This
study was very different from the current one, as it only
included patients with low back pain for at least six weeks’
duration (median = 10 weeks). In addition, patients were not
recruited at the time of consultation, and those who had
already been referred for radiography before six weeks were
excluded. However, their main findings are in line with ours:
referral for radiography was not associated with improved
patient functioning, severity of pain, or overall health status.

Conclusions
The results of this study are consistent with existing guide-
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lines: early x-ray for low back pain is not routinely recommended, although it might be considered if patient anxiety is
a major feature. Patient information and education need to
reinforce the message that the benefit from early x-ray is
negligible and that the radiation dose from lumbar spine
radiography is high. However, patients must be advised to
reconsult if symptoms do not resolve. The most appropriate
follow-up for low back pain, including timing and nature of
diagnostic imaging, needs further research.
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