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Objectives
To establish whether the early use of sophisticated
imaging techniques such as magnetic resonance
imaging (MRI) or computed tomography (CT)
influences the clinical management and outcome
of patients with low back pain (LBP) and whether
it is cost-effective.

Design
A pragmatic multicentre randomised controlled
trial using a standard two parallel group approach
incorporating an economic evaluation. For a
subgroup of trial participants, a controlled ‘before
and after’ approach was used to assess the impact
of ‘early imaging’ on clinicians’ diagnostic and
therapeutic confidence. 

Setting
A total of 14 hospitals in Scotland and one in
England over a 24-month period (seven 
teaching hospitals and eight district general
hospitals).

Subjects
The 782 participants had been referred by their
general practitioner to a consultant orthopaedic
specialist or neurosurgeon because of symptomatic
lumbar spine disorders, and the specialist 
was clinically uncertain about the need for
imaging. 

Intervention
Of the eligible patients who consented to
participate, 393 were randomly allocated 
to ‘early imaging’ (MRI or CT as soon as
practicable) and 389 to ‘delayed, selective
imaging’ (no imaging unless a clear clinical
indication developed). Choice of imaging 
modality and patient management plans 
was at the discretion of the referring 
clinician. 

Main outcome measures
Participants completed a baseline questionnaire
containing the Short Form with 36 Items (SF-36),
Aberdeen Low Back Pain score (ALBP score) and
the EuroQol (EQ-5D). Postal questionnaires were
completed after 8 and 24 months. Patient
management was determined retrospectively by
case note abstraction and from patient
questionnaires. In the study of diagnostic impact,
clinicians completed assessment forms at the time
of trial entry and at follow-up appointment. 

Results
Participants in both groups reported an
improvement in health status at 8 and 24 months
with the ‘early imaging’ group having statistically
significantly better outcome. After adjustment for
baseline score and other factors, the mean
differences at 24 months were 3.62 points [95%
confidence interval (CI) –5.92 to –1.32; p = 0.002]
for the ALBP score and 0.057 (95% CI 0.013 to
0.101; p = 0.01) for the EQ-5D. The ‘early
imaging’ group also had significantly greater
improvement in most subscales of the SF-36 at 
8 months, but only for the Bodily Pain subscale 
at 24 months. 

Other than the proportion of participants
receiving imaging (90% versus 30%), there were
few differences between the groups in the
management received throughout the 24-month
follow-up. The total number of outpatient
consultations in the two groups was similar
although more people in the ‘early imaging’
group had return outpatient appointments during
the 8-month follow-up (p < 0.001). 

Clinicians’ diagnostic confidence, between trial
entry and follow-up, increased significantly for
both groups with a greater increase in the ‘early
imaging’ group (p = 0.01). 

The cost of imaging was the main determinant of
the difference in total costs between the groups
and it was estimated that ‘early imaging’ could
provide an additional 0.07 quality-adjusted life-
years (QALYs), at an additional average cost of
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£61 over the 24-month follow-up. Using non-
imputed costs and QALYs but adjusted for
baseline differences in EQ-5D score, the mean
incremental cost per QALY of ‘early imaging’ was
£870. The results were sensitive to the costs of
imaging and the confidence intervals surrounding
estimates of average costs and QALYs.

Conclusions
The early use of sophisticated imaging does not
appear to affect management overall but does result
in a slight improvement in clinical outcome at an
estimated cost of £870 per QALY. Imaging was
associated with an increase in clinicians’ diagnostic
confidence, particularly for non-specialists. 

Implications for health care
The main resource implication is the cost of
imaging. Decisions about the use of sophisticated
imaging in this context will depend upon
judgements about the value of the observed
differences in outcome and whether these justify
the extra costs.

Recommendations for 
research
Further research is required to determine if 
more rapid referral to sophisticated imaging 
and secondary care is important in the acute
episode and whether the use of imaging would 
be more beneficial for particular categories 
of LBP.
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The research findings from the NHS R&D Health Technology Assessment (HTA) Programme directly
influence key decision-making bodies such as the National Institute for Clinical Excellence (NICE)

and the National Screening Committee (NSC) who rely on HTA outputs to help raise standards of care.
HTA findings also help to improve the quality of the service in the NHS indirectly in that they form a key
component of the ‘National Knowledge Service’ that is being developed to improve the evidence of
clinical practice throughout the NHS.

The HTA Programme was set up in 1993. Its role is to ensure that high-quality research information on
the costs, effectiveness and broader impact of health technologies is produced in the most efficient way
for those who use, manage and provide care in the NHS. ‘Health technologies’ are broadly defined to
include all interventions used to promote health, prevent and treat disease, and improve rehabilitation
and long-term care, rather than settings of care.

The HTA programme commissions research only on topics where it has identified key gaps in the
evidence needed by the NHS. Suggestions for topics are actively sought from people working in the
NHS, the public, consumer groups and professional bodies such as Royal Colleges and NHS Trusts. 

Research suggestions are carefully considered by panels of independent experts (including consumers)
whose advice results in a ranked list of recommended research priorities. The HTA Programme then
commissions the research team best suited to undertake the work, in the manner most appropriate to find
the relevant answers. Some projects may take only months, others need several years to answer the
research questions adequately. They may involve synthesising existing evidence or designing a trial to
produce new evidence where none currently exists.

Additionally, through its Technology Assessment Report (TAR) call-off contract, the HTA Programme is
able to commission bespoke reports, principally for NICE, but also for other policy customers, such as a
National Clinical Director. TARs bring together evidence on key aspects of the use of specific
technologies and usually have to be completed within a limited time period.

The research reported in this monograph was commissioned by the HTA Programme as project number
93/17/43 (ISRCTN 74936953). As funder, by devising a commissioning brief, the HTA Programme
specified the research question and study design. The authors have been wholly responsible for all data
collection, analysis and interpretation and for writing up their work. The HTA editors and publisher have
tried to ensure the accuracy of the authors’ report and would like to thank the referees for their
constructive comments on the draft document. However, they do not accept liability for damages or losses
arising from material published in this report.

The views expressed in this publication are those of the authors and not necessarily those of the HTA
Programme or the Department of Health. 
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