
define ischaemic stroke, including duration of symp-
toms of at least 24 hours, as well as confirmation of
diagnosis by brain imaging or autopsy. Finally, we could
not infer from the studies a temporal relation between
the onset of migraine and the diagnosis of stroke.

Conclusion
Data from observational studies suggest that migraine
may be a risk factor in developing stroke. More studies
are needed to explore the mechanism of this potential
association. The risk of migraine among users of oral
contraceptives must be further investigated.
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Comparing estimates of cost effectiveness submitted to the
National Institute for Clinical Excellence (NICE) by
different organisations: retrospective study
A H Miners, Martina Garau, Dogan Fidan, A J Fischer

Abstract
Objective To assess the association between different
types of organisation and the results from economic
evaluations.
Design Retrospective pairwise comparison of
evidence submitted to the technology appraisal
programme of the National Institute for Clinical
Excellence (NICE) by manufacturers of the relevant
healthcare technologies and by contracted university
based assessment groups.
Data sources Data from the first 62 appraisals.
Main outcome measure Incremental cost
effectiveness ratios.

Results Data from 27 of the 62 appraisals could be
compared. The analysis of 54 pairwise comparisons
showed that manufacturer’s estimates of incremental
cost effectiveness ratios were lower (suggesting a more
cost effective use of resources) than those produced
by the assessment groups (25 were lower, 29 were the
same, none were higher, P < 0.01). Restriction of this
dataset to include only one pairwise comparison per
appraisal (27 pairs) produced a similar result (21 were
lower, two were the same, four were higher, P < 0.001).

What is already known on this topic

Studies have suggested that migraine may be a risk
factor for stroke, but results from these studies
have been inconsistent

What this study adds

Migraine both with and without aura may be an
independent risk factor for ischaemic stroke

This risk is higher among oral contraceptive users
and younger adults ( < 45 years)

This is the abridged version of an article that was posted on
bmj.com on 15 December 2004: http://bmj.com/cgi/doi/
10.1136/bmj.38285.482350.82
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Conclusions The estimated incremental cost
effectiveness ratios submitted by manufacturers were
on average significantly lower than those submitted by
the assessment groups. These results show that an
important role of NICE’s appraisal committee, and of
decision makers in general, is to determine which
economic evaluations, or parts of evaluations, should
be given more credence.

Introduction
Evidence suggests that profit making organisations are
more likely to report favourable results and conclu-
sions from clinical studies than non-profit organisa-
tions. Three studies have formally assessed this
association with economic evaluations. One showed
that evaluations of products sponsored by drug
companies were less likely to report unfavourable
qualitative conclusions (5% v 38%; P = 0.04) compared
with studies sponsored by non-profit organisations.1

The other two studies reported similar findings.2 3

The technology appraisals programme of the
National Institute for Clinical Excellence (NICE)
provides guidance to the NHS in England and Wales
on the use of new and existing health technologies.
Manufacturers (or relevant UK agents) of the relevant
technology, professional groups, and national groups
representing patients submit evidence. Collectively,
these three groups are known as consultees. An
academic centre commissioned through the NHS’s
health technology assessment programme, called an
assessment group, also assesses the evidence. Guidance
to the NHS is formulated with regard to this evidence,
which includes information on cost effectiveness.

The criterion traditionally used to assess cost effec-
tiveness is the magnitude of a statistic known as the
incremental cost effectiveness ratio, defined as the dif-
ference in costs between two technologies divided by
the difference in their benefits.4 The lower the
incremental cost effectiveness ratio, the more cost
effective a technology.

We evaluated the association between source of
funding and the results from economic evaluations
submitted to NICE’s technology appraisals pro-
gramme.

Methods
Detailed information regarding the technology
appraisals programme is available elsewhere (www.nice.
org.uk).

We extracted estimated incremental cost effective-
ness ratios for the first 62 technology appraisals, issued
between March 2000 and May 2003. Some contained
guidance on more than one aspect of a technology, so
each recommendation was treated as a separate obser-
vation for which cost effectiveness estimates could
exist. We included pairings of estimates in the final
dataset only if the manufacturer and the assessment
group had each submitted at least one incremental
cost effectiveness ratio for a technology by using the
same health outcome measure. We assumed that
results from cost minimisation analyses indicated clini-
cal equivalence, together with an increase or decrease
in cost, and included them in the analysis accordingly.

We abstracted estimates from published guidance,
assessment reports, and manufacturers’ submissions,
and these were double checked by a second reviewer.
Where the two reviewers’ estimates did not match, we
sought opinion from the relevant technology analyst at
NICE.

Statistical analysis
We used two different approaches to analysis. The first
categorised incremental cost effectiveness ratio esti-
mates according to a five point scale. We chose the
value of £30 000 (€42 790, $55 770) per unit of health
outcome as one upper limit because of published com-
ments on NICE’s decisions to date.5 6 By comparing
categories of estimates (as opposed to continuous vari-
ables) we avoided some of the problems posed by
negative estimates.

Our null hypothesis was that the incremental cost
effectiveness ratios produced by the assessment groups
would not differ systematically from those produced by
manufacturers.

Our second analysis made only one comparison
between the estimates of the assessment groups and
those of the manufacturers involved in each technol-
ogy appraisal, because more than one pairwise
comparison of incremental cost effectiveness ratio esti-
mates could occur (as in the first method). For
example, there might have been more than one manu-
facturer per appraisal or separate results for different
subgroups of patients. Such clustered estimates will
almost certainly be correlated and, if all such estimates
are used, will overestimate the accuracy of the
difference being investigated (see bmj.com for details).
This analysis was based on point ICER estimates.

Results
Of the 62 appraisals, we excluded 35, leaving 27
appraisals containing 54 pairwise comparisons. Over
80% of the manufacturers’ incremental cost effective-
ness ratios were between dominant (meaning that the
appraised technology was considered to be less costly
and more effective than the comparator technology)
and £15 000 per unit of outcome (categories 0 and 1
combined), whereas the assessment groups’ estimates
were more uniformly distributed over the five
categories (fig 1). Only four (7%) estimates from manu-
facturers were above £30 000 per unit of outcome
compared with 19 (35%) estimates from the assess-
ment groups.

There were 25 cases of negative rank (where the
manufacturers’ estimates were lower than those of the
corresponding assessment group), 29 ties (where the
estimates were in the same category), and no positive
ranks (P < 0.01). Figure 2 plots the log of these pairwise
comparisons; the 45° line indicates identical incremen-
tal cost effectiveness ratios. Points above this line
indicate that a manufacturer’s estimate was higher (less
favourable) than the estimate produced by the
assessment group, whereas points below this line indi-
cate the manufacturer submitted a lower (more favour-
able) estimate than that of the assessment group. The
analysis conducted with the second method reduced
the 54 pairs of incremental cost effectiveness ratios to
27 pairs, of which two were a tie. The analysis showed a
similar result. In 21 instances the manufacturer
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submitted a lower estimate than that of the assessment
group and in the four remaining it was higher
(P < 0.001).

Discussion
Our analysis showed that the estimates of incremental
cost effectiveness ratio submitted by manufacturers
were on average significantly lower than those
provided by the assessment groups. This finding is
similar to those reported by others. 1–3 Unlike previous
studies, however, ours is based on specific pairwise
comparisons of estimates that have been put forward
for the same purposes and constructed with the same
terms of reference.

Whether differences between competing cost effec-
tiveness estimates ultimately matter in terms of
decision making depends on several factors, including
the level of uncertainty surrounding the incremental
cost effectiveness ratios7 and their absolute value.

NICE will soon be adopting a “reference case”
approach designed to be the most appropriate for
the NHS to improve consistency across all submitted
economic evaluations.8 It is therefore feasible that
differences between estimated incremental cost
effectiveness ratios submitted will be smaller in the
future.

We used two different analyses because, though the
first method was more informative, we were concerned
about the possibility of overstating the accuracy of the
difference being investigated. Both approaches, how-
ever, produced similar results.

Limitations of study
The evaluations submitted by a manufacturer and the
corresponding assessment group are not totally
independent, as the assessment group has usually had
the opportunity to review the manufacturer’s evalua-
tion before completing its own. In contrast, manufac-
turers do not have the opportunity to review the
assessment group’s evaluation until it has been submit-
ted to the institute. It is difficult to gauge, however,
whether this is likely to lead to systematic differences in
the paired ratios or to influence the extent or direction
of this difference.

It is also feasible that differences in estimates are
not uniform across all categories of cost effectiveness.
Logic suggests that because technologies with high
incremental cost effectiveness ratios are less likely to be
recommended for use within the NHS, groups with
vested interests in a technology would be more likely to
underestimate incremental cost effectiveness when the
“true” estimate is high than when it is low. Insufficient
data existed to test this hypothesis.

The reasons that incremental cost effectiveness
ratios varied within each appraisal have not yet been
investigated. For the moment, we can conclude only
that estimates from manufacturers and assessment
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Fig 1 Distribution of estimates of incremental cost effectiveness
ratios from assessment groups and manufacturers according to
category of cost effectiveness (0=negative incremental cost
effectiveness ratios favouring use of technology or, in case of cost
minimisation analysis, cheaper than alternative technology;
1=£1-£15 000; 2=£15 001-£30 000; 3=>£30 000; 4=negative
incremental cost effectiveness ratios not favouring use of technology
or, in case of cost minimisation analysis, more expensive than
alternative technology)
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Fig 2 Logged pairwise comparison of incremental cost effectiveness
ratios. Only 45 of the 54 pairs of recommendations have been
plotted because the remaining nine pairs contained at least one
negative estimate and could not be logged. However, in six of nine
pairs the estimates from the two sources were broadly similar and in
three pairs the estimates reported by manufacturers were much
more favourable towards the technology than those reported by the
assessment groups

What is already known on this topic

Economic evaluations are used to produce
estimates of the cost effectiveness of healthcare
technologies

Profit making organisations are more likely to
report favourable outcomes from clinical and
economic studies than non-profit organisations

One of the key roles of NICE’s appraisal
committee is to judge the appropriateness of each
evaluation and to determine which estimate is the
most reasonable

What this study adds

Economic evaluations submitted by manufacturers
to NICE’s technology appraisals programme were
significantly more favourable than evaluations
produced by academic research groups

The findings pose questions as to the appropriate
methods and processes used by NICE (and
reimbursement agencies in general) in the
determination of cost effectiveness
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groups were significantly different from each other, not
that biased results were associated with either type of
organisation.

Conclusions
Incremental cost effectiveness ratios submitted to
NICE’s technology appraisals programme by different
types of organisation were significantly different from
each other. This questions the appropriate methods
and processes used by the institute when determining
cost effectiveness, and highlights the need for decision
makers to have unhindered access to the methods used
to produce cost effectiveness estimates.
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Optimal search strategies for retrieving systematic reviews
from Medline: analytical survey
Victor M Montori, Nancy L Wilczynski, Douglas Morgan, R Brian Haynes, for the Hedges Team

Abstract
Objective To develop optimal search strategies in
Medline for retrieving systematic reviews.
Design Analytical survey.
Data sources 161 journals published in 2000 indexed
in Medline.
Main outcome measures The sensitivity, specificity,
and precision of retrieval of systematic reviews of
4862 unique terms in 782 485 combinations of one to
five terms were determined by comparison with a
hand search of all articles (the criterion standard) in
161 journals published during 2000 (49 028 articles).
Results Only 753 (1.5%) of the 49 028 articles were
systematic reviews. The most sensitive strategy
included five terms and had a sensitivity of 99.9%
(95% confidence interval 99.6% to 100%) and a
specificity of 52% (51.6% to 52.5%). The strategy that
best minimised the difference between sensitivity and
specificity had a sensitivity of 98% (97% to 99%) and
specificity of 90.8% (90.5% to 91.1%). Highest
precision for multiterm strategies, 57% (54% to 60%),
was achieved at a sensitivity of 71% (68% to 74%). The
term “cochrane database of systematic reviews.jn.” was
the most precise single term search strategy
(sensitivity of 56% (52% to 60%) and precision of 96%
(94% to 98%)). These strategies are available through
the “limit” screen of Ovid’s search interface for
Medline.
Conclusions Systematic reviews can be retrieved from
Medline with close to perfect sensitivity or specificity,
or with high precision, by using empirical search
strategies.

Introduction
Finding systematic reviews in Medline poses two chal-
lenges. Firstly, only a tiny proportion of citations in
Medline are for literature reviews, and only a fraction
of these are systematic reviews. Secondly, the National
Library of Medicine’s Medlars indexing procedures do
not include “systematic review” as a “publication type.”
Rather, the indexing terms and publication types
include a number of variants for reviews, including
“meta-analysis” (whether or not from a systematic
review)1; “review, academic”; “review, tutorial”; “review
literature”; as well as separate terms for articles that
often include reviews, such as “consensus development
conference”, “guideline”, and “practice guideline”. The
need for special search strategies (hedges) for
systematic reviews could be substantially reduced if
such reviews were indexed by a separate publication
type, but indexers need to be able to dependably
distinguish systematic reviews from other reviews.
Pending this innovation, there is need for validated
search strategies for systematic reviews that optimise
retrieval for clinical users and researchers.

In this paper we report on the generation, validation,
and performance characteristics of new search strategies
to identify systematic reviews in Medline, and compare
them with previously published strategies.

A table showing PubMed translations of Ovid search strategies
is on bmj.com

This is the abridged version of an article that was posted on
bmj.com on 24 December 2004: http://bmj.com/cgi/doi/
10.1136/bmj.38336.804167.47
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