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Objectives and Methods: Health technology assessment (HTA) often requires the
identification and review of economic evaluations and models. This study surveys the
available specific and general resources to search to identify economic evaluations. It also
provides information on efficient searching of those resources and comments on the
current evidence-base.

Results: Published checklists recommend searching for economic evaluations in specific
information resources which collect economic evaluations such as NHS EED and HEED,
followed by top-up searches of large biomedical bibliographic databases (such as
MEDLINE and EMBASE). Other resources such as the HTA and DARE databases can
yield reports of economic evaluations. Searches within NHS EED and HEED can be made
more efficient by using database-specific search options. Searches within large
biomedical databases such as MEDLINE and EMBASE require the use of economic
search terms called search filters. Search filters are highly sensitive, retrieving most
economic evaluations, but suffer from low precision returning many irrelevant records
which need to be assessed.

Conclusions: It is relatively easy to identify rapidly a high proportion of economic
evaluations but more research is required to improve the efficiency of this process. There
are key high yield resources to search but more evidence is required on their overlap and
unique contribution to searches. The value of other resources, particularly those providing
access to gray literature, should be explored. Research into efficient retrieval requires
clear definitions of economic evaluations to allow comparison across studies.

Keywords: Cost-benefit analysis, Databases, Bibliographic, Information storage and
retrieval, Sensitivity and specificity

Health technology assessment (HTA) often requires the iden- to search for economic evidence. This study surveys current
tification and review of economic evaluations and models resources and search approaches.

(3;14) Searching for economic evaluations such as cost-

effectiveness and cost-utility studies involves identifying rel- WHAT RESOURCES ARE AVAILABLE?

evant resources to search and compiling search terms to cap-
ture relevant records in those resources. There are several
well established resources that provide access to economic
evaluations and there is increasing evidence on efficient ways

A review of economic evaluations may involve searching
a range of information resources such as economic evalua-
tion databases, major biomedical databases, health technol-
ogy assessment Web sites, health economic resources, and
organizational Web sites (3;5;11;14;19). The search may in-
Julie Glanville acknowledges support from York Health Economics clude efforts to identify research published outside journals
Consortium. such as working papers or reports (gray literature) (2;11;14).
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Table 1. Selected Databases Collecting Economic Evaluations, Technology Assessments, and Systematic Reviews

Database Coverage Availability Value-added features

Cost-effectiveness Healthcare Free at: https://research.tufts-nemc.org/  Extracts cost-effectiveness ratios

Analysis (CEA) cost-utility cear/default.aspx and utility weights

Registry analyses
Database of Abstracts of ~ Systematic reviews Free at http://www.crd.york.ac.uk/ Critical appraisals of systematic

Reviews of Effects of healthcare crdweb/ reviews

(DARE) interventions Subscription service: http://eu.wiley.

which may com/WileyCDA/Brand/id-6.html

contain economic
review

Subscription service:
http://onlinelibrary.wiley.com/book/
10.1002/9780470510933

Free at http://www.crd.york.ac.uk/

Subscription service: http://eu.wiley.
com/WileyCDA/Brand/id-6.html

Free at: http://www.crd.york.ac.uk/

Subscription service: http://eu.wiley.
com/WileyCDA/Brand/id-6.html

Free at: http://pede.ccb.sickkids.ca/

components
Health Economic Economic
Evaluations Database evaluations
(HEED) (worldwide)
Health Technology Healthcare
Assessment (HTA) technology crdweb/
database assessments and
economic
evaluations
NHS Economic Healthcare
Evaluation Database economic crdweb/
(NHS EED) evaluations
(worldwide), early
1990s to date.
Paediatric Economic Paediatric economic
Database Evaluation evaluations

(PEDE)
COnnaissances et
Décision en

French healthcare
economic

pede/index.jsp

http://infodoc.inserm.fr/codecs/
codecs.nsf

Extensive categorizations;
detailed abstracts

Bibliographic details and links
to technology assessments

Detailed summaries plus critical
appraisal

Categorizations to assist
searching; Current to 2008

Detailed summaries plus critical

EConomie de la Santé evaluations

(Base CODECS)

appraisal; This database has
not been updated since 2004

Economic Evaluation Resources

HTA guidance documents list resources which are likely to
be high yielding and which may constitute minimum search
requirements (3;5;11;14). Guidance and checklists make rec-
ommendations and are pragmatic guides. As such they are
likely, as in much of research evidence retrieval, to be only
partly evidence-based because there is limited evidence on
the yield and overlap of resources. Most published checklists
recommend that searches for economic evaluations should
begin with the specific information resources which col-
lect economic evaluations such as NHS EED and HEED
(Table 1) followed by top-up searches of large biomedical
bibliographic databases, such as MEDLINE and EMBASE.
This approach is suggested because it is likely to maxi-
mize the efficiency of searching. Focused resources, such
as NHS EED, reflect the expenditure of major resource with
experts identifying and categorizing economic evaluations
from the large volumes of records which are yielded through
searches for economic studies in MEDLINE and EMBASE
(9;15). Published guidance recognizes possible delays be-
tween records being identified and added to resources such
as NHS EED and HEED. To compensate for possible de-
lays, limited searches of records in more recent years in
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larger biomedical databases (MEDLINE and/or EMBASE)
are suggested.

The largest international collections of economic evalua-
tions are the Health Economic Evaluations Database (HEED)
and the NHS Economic Evaluation Database (NHS EED)
(9;15). There are also subject specific collections such
as the Paediatric Economic Database Evaluation (PEDE)
and country-specific databases such as COnnaissances et
Décision en EConomie de la Santé (CODECS) (Table 1)
(6;16).

Many economic evaluation resources are value-added,
offering more than bibliographic details and author abstracts.
NHS EED and CODECS, for example, offer a detailed sum-
mary and critical appraisal of economic evaluations (6;15).
HEED offers abstracts and extensive categorizations which
provide further access points into the records through added
ICD-9 codes, drug names and ATC codes (9). The CEA Reg-
istry extracts and presents tabulated information on utility
weights and cost-effectiveness ratios (7). A range of other
specialist resources are available including journals which
provide critical appraisals of economic evaluations and these
can be identified from lists such as those provided by Healthe-
conomics.com and HTAi.org.
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How Far Do These Resources Overlap?

These resources overlap in their coverage of published evalu-
ations and there is little published information on the scale of
the overlap or the currency of the resources. Although Sassi
and colleagues, searching in 1997, suggested that MEDLINE
could be relied on as the key source for the identification
of published economic evaluations in healthcare (18), more
recent research has suggested other approaches. Royle and
Waugh (17) assessed 19 English health technology assess-
ments (retrieving 130 studies) to explore the yield of differ-
ent databases in terms of the economic evaluations reviewed.
MEDLINE and EMBASE both identified 86.6 percent of the
economic evaluations used in the reviews with 78 studies
common to both databases. A total of 40.2 percent of stud-
ies were identifiable in NHS EED. Searching MEDLINE,
EMBASE, and NHS EED reached a cumulative percentage
of 94.8 percent of the included studies and led Royle and
Waugh (17) to recommend searching all three databases.
More recently, Alton and colleagues (1) recommended that
a search of NHS EED supplemented by a search of a gen-
eral database such as MEDLINE was effective. Comparative
studies such as these are hampered by different definitions of
economic evaluations and ensuring that the currency of the
databases is known. Further retrospective analyses of com-
pleted reviews to identify the sources of included studies
might provide more information on the value of searching
a range of databases to identify economic evaluations. Such
record analyses are relatively easy to achieve at the end of a
technology assessment and, to a limited extent, are publish-
able. However, the prospect of repeated and regular journal
publication of such data appears remote. A more realistic
approach to increasing information on resource yield and
value may be to develop collaborative Web sites to collect
such data routinely so that many contributors can provide
information (at the end of projects) to build the evidence
picture.

Other Resources

Econlitindexes the economic literature and is often suggested
as aresource to search for economic evaluations. However, it
yields few reports of economic evaluations, as it indexes eco-
nomic journals and few economic evaluations in healthcare
are published in economic journals. Databases of reviews
and health technology assessments may also help to identify
economic evaluations which have been included in reviews.
Selected review resources are listed in Table 1.

SEARCH STRATEGIES

As well as identifying resources to be searched, searching for
economic evaluations involves compiling search terms into
strategies which are likely to capture records which meet the
research question.

Search Terms and Term Combinations

Search strategies are search terms structured into conceptual
groups. One commonly used conceptual grouping is known
as PICO, meaning the search captures one or more of the fol-
lowing concepts: the population(s), intervention(s), compara-
tor(s), and outcome(s) of interest (5). For example, a research
question about the cost-effectiveness of nicotine replacement
strategies to achieve smoking cessation might have a popu-
lation concept representing “smokers,” and an intervention
concept comprising the various nicotine replacement thera-
pies. The concepts are combined using the Boolean AND
operator.

Searching Economic Evaluation Databases
Searching databases dedicated to economic evaluations, such
as NHS EED or HEED, does not require the addition of a
lengthy search string with all the economic evaluation con-
cepts to focus the search. Typically, the search strategy will
involve one or more PICO concepts combined limited to the
economic evaluations subset within the database. For exam-
ple, in NHS EED searches can be limited to economic evalua-
tions by making use of indexing terms which have been added
by the database producers. The indexing term describes the
type of study and is put in a field which has the abbreviated
name (label) “TY”. To find economic evaluations in NHS
EED a subject search can be combined with the following
indexing terms in the TY field, as shown in line #2 below:

#1 (smok™ or tobacco or cigarette*) AND nicotine
#2 Economic:ty OR provisional:ty
#3 #1 AND #2

Information on how to focus searches can be found in
database help pages and online tutorials.

Searching Large Biomedical Databases

In large biomedical databases, such as MEDLINE, economic
evaluation records form only a small proportion of the to-
tal records. To find these records among many millions of
records requires the use of PICO search strategies combined
with a detailed set of economics search terms. The key ques-
tion is which search terms will both yield the most economic
evaluations (have the highest sensitivity) and produce the
fewest irrelevant records (have good precision). Moreover,
the search terms need to be adapted to the different resources
in which the strategy will be run, to reflect the following
issues:

(i) Database producers do not all use the same indexing term
schemes, for example MEDLINE records receive Medical
Subject Headings (MeSH) and EMBASE records receive
EMTREE indexing terms;

(i) Databases are provided by different publishers, who may of-
fer very different sets of search commands and options. For
example, one publisher may offer a truncation symbol of * to
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retrieve all words beginning with a common root, and another
may offer $. In addition the way that database publishers (such
as Ovid or DIMDI) implement searches may differ. For ex-
ample, when a term is typed into the PubMed search box the
PubMed software performs extensive processing to identify
synonyms and related terms. This “behind the scenes” process-
ing does not happen when a search term is typed into the Ovid
interface.

Focusing the search strategy onto economic evalua-
tions can be achieved by using database-specific search
filters. Search filters are collections of search terms de-
veloped to capture specific themes such as study design,
for specific databases such as MEDLINE. Search filters
can be identified from the ISSG Search Filter Resource
(http://www.york.ac.uk/inst/crd/intertasc/).

Although many economic search filters have been pub-
lished, their performance in terms of record retrieval has not
been extensively tested or validated. This means that until
recently there has been little evidence on the comparative
performance of the available filters to assist in choosing be-
tween them (13;17;18;20). Performance tends to focus on
how far search filters succeed in retrieving all relevant stud-
ies (sensitivity) and how few irrelevant records they retrieve
(precision and specificity). Recent research has tested the per-
formance of thirteen MEDLINE filters and eight EMBASE
filters in two large sets of economic evaluations: Glanville
and colleagues (8) found that filters developed by CRD, NHS
Quality Improvement Scotland and Royle and Waugh per-
formed with high sensitivity in MEDLINE finding 99-100
percent of the known relevant records (4;12;17). However,
the precision of these filters was well below 10 percent: to
find one relevant record, more than nine irrelevant records
would need to be assessed. This ratio of irrelevant to relevant
records can be changed, to improve precision, by reducing
sensitivity. The searcher makes this choice in the knowledge
that although less time is spent sifting irrelevant records some
relevant records will not have been retrieved. The study iden-
tified filters which offered a best optimization of sensitivity
and precision for MEDLINE (8).

For EMBASE, high sensitivity filters were those de-
veloped by NHS Quality Improvement Scotland, CADTH,
Royle and Waugh, and CRD (4;10;12;17). Those filters also
had low precision yielding high proportions of irrelevant
studies (8).

The difficulty that search filter designers face in improv-
ing the precision of search filters may reflect imprecision
about and within the target records. There is a lack of agree-
ment on the definition of economic evaluations which means
search filter designers may have to make filters over-sensitive
(18;20). Second, some authors of economic evaluations may
not report their methods clearly in abstracts or may use vary-
ing definitions of economic evaluations. NHS EED provides
examples of records which authors described as economic
evaluations but which NHS EED abstractors have catego-
rized differently, perhaps as costing studies (15). Database
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indexers assign economic evaluation index terms to records
but these may not be consistently applied. Using indexing
terms specific to economic evaluations (such as “Cost-benefit
analysis/” in MEDLINE and “Cost effectiveness analysis/”
in EMBASE which indexers of those databases should add
to relevant records) did not achieve high levels of sensitivity
and precision in the recent search filter performance research
(8). The research noted that some economic evaluations were
not indexed with the most appropriate indexing term avail-
able and there were records that did have the indexing term
which were not, in fact, economic evaluations. This means
that search filters cannot benefit significantly from sensitive
but precise indexing and so under perform in terms of preci-
sion, yielding high proportions of irrelevant results (8;20). As
aresult, a high proportion of irrelevant records may still need
to be processed to identify relevant records when searching
biomedical databases such as MEDLINE and EMBASE.

DISCUSSION

Ideally the retrieval of economic evaluations should be in-
formed by evidence on the most efficient strategies. This
evidence is sparse at present and there are many areas which
merit investigation. Research into efficient retrieval requires
clear definitions of economic evaluations to allow compari-
son across studies. Research into comparative yield, search
filter development, and performance testing will benefit from
the development of gold standard sets of economic evalua-
tions.

Further information on the comparative yield of differ-
ent resources and different search approaches is required to
enhance the efficient production of health technology as-
sessments. Database producers should also be interested in
identifying and promoting the unique value of their resources
to users including researchers and ensuring that researchers
can access studies consistently by study design indexing.
Authors of studies should be aware that if they are not ex-
plicit about reporting methods clearly along with the research
topic their research risks being missed by indexers and by
searchers. Ideally, the type of economic evaluation being re-
ported in the study (for example, cost-utility analysis) should
be mentioned in the title and then also in the Methods sec-
tion of the structured abstract. Authors can also signal the
type of evaluation in author keywords, if these are avail-
able. Ideally, authors would use MeSH terms or EMTREE
terms in their keywords. Although EMTREE offers specific
economic evaluation terms, MeSH only offers “Cost-benefit
Analysis.” This is useful for indexing evaluations which are
cost-benefit analyses, but at present all types of economic
evaluation are indexed under that heading. MeSH would
become an even more useful tool for searchers seeking to
retrieve economic evaluations accurately if either additional
subject headings could be added (to reflect more accurately
the differences in economic evaluations) or a better generic
term (such as “Economic Evaluation”) could be introduced to
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replace “Cost-benefit Analysis.” A change in MeSH is, how-
ever, not yet in sight, so authors of economic studies should
continue to use the most specific term which describes their
method as a keyword.

Identifying economic evaluations, on the whole, suffers
from lack of precision rather than lack of sensitivity. We can
find a large proportion of economic evaluations relatively
easily, but the efficiency of this process could be greatly
increased if it were possible to reduce the proportion of
irrelevant records to be sifted.
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