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Examination of the Clinical Queries and Systematic
Review ‘‘hedges’’ in EMBASE and MEDLINE1

Susan M. Bradley2

Abstract: Introduction – This investigation sought to determine whether the methodological search filters in place as

Clinical Queries limits in OvidSP EMBASE and OvidSP MEDLINE had been modified from those written by Haynes

et al. [1] and whether the translations of these in PubMed and EBSCO MEDLINE were reliable. The translated

National Library of Medicine (NLM) Systematic Reviews hedges in place in OvidSP MEDLINE and EBSCO

MEDLINE were also examined. Methods – Search queries were run using the Clinical Queries and Systematic Reviews

hedges incorporated into OvidSP EMBASE, OvidSP MEDLINE, PubMed, and EBSCO MEDLINE to determine the

reliability of these limits in comparison with the published hedge search strings. Results – Five of the OvidSP EMBASE

Clinical Queries hedges produced results that were different from the published search strings. Three of the EBSCO

MEDLINE and five of the PubMed translated Clinical Queries hedges yielded markedly different results (.10%

difference) than those obtained using the OvidSP MEDLINE hedge counterparts. The OvidSP MEDLINE Systematic

Reviews subject subset hedge was found to have a major error, which has been corrected. Discussion – Translations of

hedges to appropriate syntax for other database platforms may result in significantly different search results. The

platform searched should ideally be the one for which the hedges were written and tested. Regardless, the hedges in place

may not be the same as the published hedge search strings. Quality control testing is needed to ensure that the hedges in

place as limits are the same as those that have been published.

Introduction

Health sciences librarians are routinely involved in
formulating focused questions and searching the literature
for the best available evidence. Doing this requires a
thorough knowledge of the major biomedical databases,
the syntax of the particular platform being used, and the
evidence-based medicine (EBM) limits and methodological
search filters that are available in these databases.

The MEDLINE and EMBASE databases both contain
very large numbers of records, the vast majority of which
are not ‘‘clinically applicable’’ [1]. Methodological evid-
ence-based search filters or ‘‘hedges’’ came about in the
development of search techniques for clinically sound
reports for various clinical topics and have become
extremely important in biomedical searching. They have
been referred to by Bachmann et al. as a ‘‘cornerstone in
information retrieval in evidence-based practice’’ [2]. The
term ‘‘methodological search filter’’ was defined by
Wilczynski et al. as ‘‘a search term or terms…that select
studies…at the most advanced stages of testing for clinical
application’’ [3]. Alternate terms that have been used
interchangeably include hedges, optimal search strategies,

optimal search filters, search strategies, quality filters,
search filters, or clinical queries [4].

Hedges written by the McMaster University Health
Information Research Unit (HIRU) Hedges group (the
Haynes group) [3,5–23] for the purpose of ‘‘improving the
detection of studies of high quality for clinical practice’’ [1]
have been incorporated into the Ovid EMBASE, Ovid
MEDLINE, EBSCO MEDLINE, and PubMed database
platforms as ‘‘Clinical Queries’’ hedges. These hedges were
written for the clinical purpose categories diagnosis,
therapy, etiology, prognosis, clinical prediction guides,
and reviews [3]. They were developed empirically for Ovid
MEDLINE and Ovid EMBASE by examining large sets of
single or multiple search ‘‘terms’’ (e.g., Medical Subject
Headings (MeSH), textwords, and publication types) that
best expressed each clinical purpose category [3]. A gold
standard set of journal articles for the year 2000 was
developed and hand searched to identify the relevancy of
articles for particular clinical purposes. By comparing the
search results of the various hedge filters to the set already
established as relevant, the sensitivity, selectivity, pre-
cision, and accuracies of the various hedges were
determined at the time they were developed for the

1This paper has been peer-reviewed.

S.M. Bradley. MLIS Candidate, School of Library, Archival and Information Studies, Irving K. Barber Learning Centre, 470-1961
East Mall, University of British Columbia, Vancouver, BC V6T 1Z1, Canada (sue.slais@gmail.com).

2Susan M. Bradley received the Login Canada Student Paper Prize for this featured article.

27

JCHLA / JABSC 31: 27–37 (2010)

mailto:sue.slais@gmail.com


particular questions searched. The final hedges chosen for
each clinical purpose category were those that met the
conditions required for single or multiple terms with
highest sensitivity, highest specificity, and minimal differ-
ence between sensitivity and specificity [3]. The Haynes
hedges published for Ovid MEDLINE also had transla-
tions written for PubMed syntax [3].

The Systematic Reviews topic (or subject) subset filter
[24] written by the U.S. National Library of Medicine
(NLM) has been incorporated into PubMed, and transla-
tions of it are in use in OvidSP MEDLINE and EBSCO
MEDLINE. The intent of this hedge is ‘‘to retrieve
citations identified as systematic reviews, meta-analyses,
reviews of clinical trials, evidence-based medicine, con-
sensus development conferences, guidelines, and citations
to articles from journals specializing in review studies of
value to clinicians’’ [25]. It was developed based on
research published by Shojania et al. in 2001 [26] and
has gradually been modified over the years. However, it is
pragmatic, and has not undergone testing for sensitivity,
selectivity, precision, or accuracy [27].

The author of this paper noted that entering ‘‘equival-
ent’’ search strings in different MEDLINE interfaces and
applying ‘‘equivalent’’ hedges sometimes led to extremely
different search results. Although it would be expected that
different interfaces to the same database would give
equivalent search results to equivalent queries, studies
carried out of searches run using different MEDLINE
platforms have shown that this is not always the case [28–
30]. The Field Guides for Ovid MEDLINE and Ovid
EMBASE state that the Clinical Queries limits are ‘‘based
on the work of R. Brian Haynes MD, PhD et al. of the
Health Information Research Unit (HIRU) at McMaster
University’’ [25,31]. This could mean that these hedges are
identical to those published by Haynes et al. or that
modifications had been made. No studies could be found
that examined whether or not the incorporated EBM
hedges are indeed the same as those written by Haynes
et al. or by the NLM. This investigation came about in an
attempt to determine whether the relevant filters in place in
the databases examined have been entered as originally
written and whether the syntax translations written give
equivalent results in different MEDLINE platforms. The
specific hedges examined include the Clinical Queries
hedges in OvidSP EMBASE, PubMed, OvidSP MED-
LINE and EBSCO MEDLINE, and the NLM Systematic
Reviews topic subset hedge built into PubMed, OvidSP
MEDLINE, and EBSCO MEDLINE.

Methods

Clinical queries hedges
An examination was undertaken of the Clinical Queries

hedges in place against the published hedge search strings
for OvidSP EMBASE, OvidSP MEDLINE, and PubMed.
Search results were compared both in terms of the number
of hits and actual records retrieved. Identical search results
contained identical records. In cases of differences in the
records retrieved, percentage differences were calculated of
the observed number of hits obtained using the Clinical

Queries limit versus those obtained using the published
hedge search string.

Testing of the performance of Ovid MEDLINE Clinical
Queries hedges translated to PubMed and EBSCO MED-
LINE syntax was carried out. The percentage difference in
number of hits for the second MEDLINE platform versus
the OvidSP platform was calculated for various searches.
Search results were classed as ‘‘markedly’’ different when
the difference in number of hits was .10%. For such cases,
modified search strings were written and tested. As there
was no gold standard set for comparison, no calculations
of sensitivity, selectivity, precision, or accuracy could be
made of the results for these searches.

Systematic reviews hedges
Examinations of the Haynes Clinical Queries ‘‘specific’’

Review hedges in OvidSP EMBASE and MEDLINE,
EBSCO MEDLINE, and PubMed were carried out. The
Cochrane Database of Systematic Reviews was used as a
simple gold standard set to compare percentage search
results.

A comparison was also made of the results found using
the NLM Systematic Reviews subject subset hedges in
OvidSP MEDLINE and EBSCO MEDLINE compared
with the retrieval found using PubMed.

Results

Part 1. Comparisons of PubMed, OvidSP MEDLINE, and
EBSCO MEDLINE search syntax

To be able to compare and translate filters written for
Ovid MEDLINE or PubMed, a comparison was made of
the syntaxes by which search strings involving search fields
or MeSH headings were entered for each database.
EBSCO MEDLINE was also examined to some degree.
A comparison of the entry syntaxes and results of some
‘‘equivalent’’ keyword and MeSH searches carried out
using these three MEDLINE interfaces is presented in
Tables 1A, 1B, and 1C.

Truncated entry terms in PubMed were found to give
different results than equivalent truncated terms in Ovid
MEDLINE. In PubMed, stopwords are searched for if a
phrase is in quotation marks or is truncated. Ovid
MEDLINE no longer has stopwords [32–34]. As a result,
direct syntax translations of entry terms involving
truncation or stopwords can yield different results between
PubMed and Ovid MEDLINE.

Duplicate OvidSP MEDLINE records
Searches were carried out of all articles in the journal

Neurologist. The expectation was that for the terms
entered, EBSCO MEDLINE and Ovid MEDLINE(R)
In-Process & Other Non-Indexed Citations and Ovid
MEDLINE(R) would produce identical or fewer hits than
PubMed. Instances of fewer hits would be explained as
recent entries that had not yet been uploaded. This was
found to be true for EBSCO MEDLINE. However, Ovid
MEDLINE(R) In-Process & Other Non-Indexed Citations
and Ovid MEDLINE(R) produced more hits than
PubMed. An investigation of this discrepancy led to the
discovery of duplicate Ovid MEDLINE entries. Ovid
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Table 1. Comparison of entry syntaxes for OvidSP MEDLINE, PubMed, and EBSCO MEDLINE.

(A) Comparison of search string syntaxes for OvidSP MEDLINE, PubMed, and EBSCO MEDLINE (as of 20 July 2009)

MEDLINE platform

Ovid MEDLINE(R) In-Process

& Other Non-Indexed Citations

and Ovid MEDLINE(R)a PubMed EBSCO MEDLINE

Keyword Query translation Query as entered

Total

hits Query as entered

Total

hits Query as entered

Total

hits

Search for word or phrase in all

fields

bronchiolitis

obliterans.af

2757 ‘‘bronchiolitis

obliterans’’

2745 bronchiolitis

obliterans

2713

Search for word or phrase in title

only

bronchiolitis

obliterans.ti

967 bronchiolitis

obliterans[ti]

961 TI (bronchiolitis

obliterans)

946

Search for word or phrase in

abstract only

bronchiolitis

obliterans.ab

1784 AB (bronchiolitis

obliterans)

1750

Search for word or phrase in title

or abstract

bronchiolitis

obliterans.ti,ab (same

as .tw for OvidSP)

2067 bronchiolitis

obliterans[tiab]

2064 TI (bronchiolitis

obliterans) OR AB

(bronchiolitis

obliterans)

2035

Ovid only: .mp 5 original title, title,

abstract, MeSH terms and chemical

substance name

bronchiolitis

obliterans.mp

2757

PubMed ATM{ to: ‘‘bronchiolitis

obliterans’’[MeSH Terms] OR

(‘‘bronchiolitis’’[All Fields] AND

‘‘obliterans’’[All Fields]) OR

‘‘bronchiolitis obliterans’’[All Fields]

bronchiolitis

obliterans

2976

PubMed Text words (tw) - all words and

numbers in title, abstract, other

abstract, MeSH terms, MeSH

Subheadings, Publication Types,

Substance Names, Personal Name as

Subject, Corporate Author,

Secondary Source, and Other Terms

bronchiolitis

obliterans[tw]

2745

EBSCO only: Search for word or phrase

‘In TX all text’

TX (bronchiolitis

obliterans)

3597

(B) Comparison of MeSH heading search string syntaxes for OvidSP MEDLINE, PubMed, and EBSCO MEDLINE (as of 20 July

2009)

MEDLINE platform

Ovid MEDLINE(R) In-Process

& Other Non-Indexed Citations

and Ovid MEDLINE(R)a PubMed EBSCO MEDLINE

MeSH Term Queriesb Query as entered

Total

hits Query as entered

Total

hits Query as entered

Total

hits

MeSH Term; explode, no focus exp bronchiolitis

obliterans/

2283 bronchiolitis

obliterans[mh]

2245 (MH ‘‘Bronchiolitis

Obliterans+’’)

2244

MeSH Term; explode and focus exp *bronchiolitis

obliterans/

1631 bronchiolitis

obliterans[majr]

1600 (MM ‘‘Bronchiolitis

Obliterans+’’)

1600

MeSH Term; no explode, no focus bronchiolitis

obliterans/

1673 bronchiolitis

obliterans

[mh:noexp]

1649 (MH ‘‘Bronchiolitis

Obliterans’’)

1648

MeSH Term; no explode, focus *bronchiolitis

obliterans/

1133 bronchiolitis

obliterans

[majr:noexp]

1112 (MM ‘‘Bronchiolitis

Obliterans’’)

1112

Word or phrase in MeSH Term bronchiolitis

obliterans.hw

1673 (MW ‘‘Bronchiolitis

Obliterans’’)

1648
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MEDLINE now creates a new record when revisions are
made to an existing record. Both the original and the
revised records have the same unique identifier. This
practice of creating an additional record when a revision is
made appears to have begun in late 2008. It is not unusual
for an OvidSP MEDLINE search of a MeSH term to
produce up to 2.5% more hits than the equivalent search in
PubMed. After de-duplicating (‘‘deduping’’) these particu-
lar search results and determining the number of unique
entries, OvidSP MEDLINE, PubMed, and EBSCO MED-
LINE were found to produce the same number of records.
An obvious implication of this finding is that one must be
careful to delete the older of two ‘‘duplicate’’ entries when
deduping such OvidSP MEDLINE search results.

In the case of the OvidSP EMBASE searches carried
out, no instances of duplicate records were found. The
issue of duplicate Ovid EMBASE records has been
previously reported [35], and this also came about when
record revisions were made. In the search example
reported, 14 duplicates were found having the same
accession number, in a total of 1686 hits (0.8%). Re-
running accession numbers reported as duplicates found
there to now be only one record for each. This problem
may have been fixed in OvidSP EMBASE.

Part 2. Clinical queries hedges
Both Ovid EMBASE and MEDLINE have added some

of the Haynes Clinical Queries hedges [3,5–23] to their
limits. Those not built in can be used by entering the
published hedge search string.

The Ovid MEDLINE hedges developed were translated
in syntax to be used in PubMed [3]. The PubMed Clinical
Queries filter table [27] details these hedges. However, the
statistics listed by the NLM are those determined for the
Ovid MEDLINE syntax. Given the problems found with

translations of Ovid MEDLINE and PubMed search
string syntax, quoting the same statistics for the PubMed
filters is likely misleading in some cases.

The reliability of the EBSCO MEDLINE translations of
the Haynes Clinical Queries hedges was also investigated.

OvidSP EMBASE
The only EMBASE platform examined was OvidSP.

For this reason, the comparison done was of the results of
a search query (EMTREE heading) together with each
Clinical Queries limit in place and with the actual hedge
search strings published by Haynes et al. [5–12]. Full
results are summarized in Appendix A in this paper’s
Supplementary data.3

Of the 33 Clinical Queries hedges examined, 27 gave
identical search results to those obtained by applying the
Haynes hedge. In one case (Qualitative studies 2 1 term
min difference) the search string could not be run as the
EMTREE heading it consisted of was not recognized. The
remaining five limits gave results that differed from those
found using the Haynes hedge strings (Table 2). For the
particular search run, percentage differences ranged from
26.0% to 86.9%.

OvidSP MEDLINE, PubMed, and EBSCO MEDLINE
OvidSP MEDLINE, PubMed, and EBSCO MEDLINE

use versions of the Haynes Clinical Queries hedges. These
limit titles, together with the search strings that correspond
to the Haynes hedges and the translations to PubMed
syntax are summarized in Appendix B in this paper’s
Supplementary data.3 The search strings used in EBSCO
MEDLINE were never determined.

A comparison was made of the search results obtained
using the 27 OvidSP MEDLINE Clinical Queries limits
versus the search strings of the Haynes hedges. All of these

(C) Comparison of MeSH Heading plus SubHeading search string syntaxes for PubMed and OvidSP MEDLINE

MeSH Heading plus

Subheading Queriesc
PubMed search

string entered Total hits

OvidSP MEDLINE search

string entered Total hits

MeSH Subheading (exploded) diagnosis[sh] 3 455 712 di.xs 3 525 142

MeSH Subheading (not exploded) diagnosis[sh:noexp] 1 570 654 di.fs 1 602 978

MeSH Term (exploded) AND

Subheading (not exploded)

Respiratory Tract Infection[mh]

AND therapy[sh:noexp]

25 685 exp Respiratory Tract

Infection/ AND th.fs

25 122

MeSH Term (exploded) AND

Subheading (exploded)

Respiratory Tract Infection[mh]

AND therapy[sh]

110 240 exp Respiratory Tract

Infection/ AND th.xs

111 936

MeSH Term (exploded)/Subheading

(exploded)

Respiratory Tract Infection[mh]/th 116 499

MeSH Term (exploded)/Subheading

(not exploded)

exp Respiratory Tract

Infection/th

19 172

MeSH Term (not exploded)/

Subheading(exploded)

Respiratory Tract

Infection[mh:noexp]/th

12 473

MeSH Term (not exploded)/

Subheading (not exploded)

Respiratory Tract Infection/

th[mh:noexp]

1 192 Respiratory Tract

Infection/th

1 232

aFrom 1950 to the present.
bSearched 20 July 2009.
cSearched 4 September 2009.

3Appendices A, B, and C are available as Supplementary data on the Web at http://pubservices.nrc-cnrc.ca/jchla.

Table 1. (continued).
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OvidSP MEDLINE hedges gave identical results to those
of the ‘‘2 or more term’’ Haynes hedges. None of the
hedges in place as limits were found to have been modified
from the published search strings.

Comparisons of results obtained for identical MeSH
term searches with the Clinical Queries hedges were made
for OvidSP and EBSCO MEDLINE, and PubMed (MeSH
search terms ‘‘Myocardial infarction’’; ‘‘Neoplasms’’; and
‘‘Diabetes Mellitus, Type 2’’; with no explode or focus).
The full results are summarized in Appendix C in this
paper’s Supplementary data.3 If the hedge translations
were exact, it would be expected that PubMed and EBSCO
MEDLINE would produce identical results to OvidSP
MEDLINE, with the exception of fewer hits for records
not yet uploaded. Although discrepancies in the number of
hits would indicate a difference in the search results, the
same number of hits would not necessarily mean identical
search results. For the MeSH terms themselves with no
limits applied, OvidSP MEDLINE produced more hits as
a result of duplicate records now being produced when
record revisions are made. Deduping was not feasible
given the size of the datasets. This duplicate record
problem meant that for identical results there would be
an expected negative percent difference for comparisons
made to the OvidSP MEDLINE search result.

Although the majority of searches with hedge limits
applied yielded ‘‘similar’’ numbers of records, there were
some obvious discrepancies (Table 3). For PubMed versus
OvidSP MEDLINE, there were five Clinical Queries
hedges that gave markedly different results (.10%
difference in number of hits). These were the Haynes
Clinical Queries hedges rewritten for PubMed syntax for
the following:

N Therapy (2 or more terms min difference) – too narrow
N Causation (Etiology) (2 or more terms high sensitivity) –

too broad
N Causation (Etiology) (2 or more terms high specificity) –

too broad

N Causation (Etiology) (2 or more terms min difference) –
too narrow

N Economics (2 or more terms min difference) – too narrow

Hedges found to yield markedly fewer results are labelled
as ‘‘too narrow’’, whereas those giving markedly more have
been labelled ‘‘too broad’’. Only the Causation/Etiology
sensitivity and Causation/Etiology specificity hedges were
built into PubMed. Three of these five hedges involved
truncated search terms that led to a message indicating that
only the first 600 variations were used and that lengthening
of the root word would be required to search for all endings.
The search results differences show that the publication by
the NLM of the percentage sensitivity, specificity, precision,
and accuracy for the PubMed Clinical Queries hedges being
the same as for the Ovid MEDLINE hedges [3,27] is
misleading and, in some cases, incorrect.

PubMed hedge syntax translations were examined, and
modifications of the five hedges giving anomalous results
were written. The general logic taken is that PubMed
searches that yielded results that were too narrow and
involved the use of a title/abstract field might produce
‘‘better’’ results by searching as a textword, and vice versa
for too broad results. Those involving a truncated term
might be better done by removing the truncation and
instead using the reasonable terms that one might expect
to encounter. The comparative search results using the
modified versus published hedges are outlined in Table 4.
Results reported are of percentage difference in number of
hits. Although the modified hedges may appear improved,
only a careful study using a gold standard set would allow
this to be determined.

In the case of the ‘‘Therapy (2 or more terms min
difference)’’ hedge, the search results were too narrow.
Broadening the search syntax by changing the title/
abstract keyword entries to textword and also adding the
British spelling of randomized (randomised) led to more
equivalent search results.

Table 2. Discrepancies found in OvidSP EMBASE hedge search results.

Haynes EMBASE hedge title

Haynes EMBASE hedge search

string Hits EMBASE limit title Hits

%

difference

Diagnosis (2 or more terms min

difference)

sensitive*.tw. OR diagnostic 7 919 Diagnosis (optimized) 10 120 27.8

accuracy.sh. OR diagnostic.tw.

Reviews (2 or more terms, best

optimization)

meta-analysis*.mp. 20 275 Reviews (2 or more terms

min difference)

20 331 0.3

OR search*.tw.

OR review.pt.

Qualitative studies (1 term, best

optimization)

exp health care facilities and

services/

— Qualitative studies (1 term

min difference)

31 817 —

Qualitative studies (2 or more

terms, best optimization)

interview*.tw. OR exp health

care organization/

6 403 Qualitative studies (2 or

more terms min difference)

6 017 26.0

OR experiences.tw.

Treatment (2 or more terms

high specificity)

double-blind*.mp. 5 741 Treatment (2 or more terms

high specificity)

10 728 86.9

OR placebo*.tw.

OR blind*.tw.

Treatment (2 or more terms

min difference)

random*.tw. 17 211 Treatment (2 or more terms

min difference)

17 543 1.9

OR placebo*.mp.

OR double-blind*.tw.

Note: Search: exp heart infarction/ with limit applied, or ANDed to search string results. Run 29 June 2009 (1980 – 2009 week 26).
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Table 3. Discrepancies found between PubMed and OvidSP MEDLINE Clinical Queries search results (searches run 12 July 2009).

MeSH Term Queries:

(no explode or focus) Myocardial infarction Neoplasms Diabetes Mellitus, Type 2

OvidSP PubMed

% difference in hits:

PubMed vs. OVID OvidSP PubMed

% difference in hits:

PubMed vs. OVID OvidSP PubMed

% difference in hits:

PubMed vs. OVID

Total hits (no limits

applied)

120 186 117 771 22.0 210 966 209 961 20.5 55 028 53 774 22.3

Haynes Clinical

Queries hedges

OvidSP PubMed

% differences

in hits OvidSP PubMed

% differences

in hits OvidSP PubMed

% differences

in hits

Limit

hits

Haynes

hedge

hits

Modified

hedge

hits

PubMed

vs. OVID

limits

Modified

PubMed

vs. OVID

limits

Limit

hits

Haynes

hedge

hits

Modified

hedge

hits

PubMed

vs. OVID

limits

Modified

PubMed

vs. OVID

limits

Limit

hits

Haynes

hedge

hits

Modified

hedge

hits

PubMed

vs. OVID

limits

Modified

PubMed

vs. OVID

limits

Therapy (2 or

more terms

min difference)

9 655 7 916 9 432 218.0 22.3 5 087 4 157 4 972 218.3 22.3 6 174 5 275 5 962 214.6 23.4

Causation

(Etiology)

(2 or more

terms high

sensitivity)

34 688 44 116 33 599 27.2 23.1 28 036 40 512 27 399 44.5 22.3 19 600 27 806 19 019 41.9 23.0

Causation

(Etiology)

(2 or more

terms high

specificity)

4 672 5 717 4 510 22.4 23.5 7 088 8 050 6 913 13.6 22.5 3 123 4 054 3 014 29.8 23.5

Causation

(Etiology)

(2 or more

terms min

difference)

33 396 28 945 32 157 213.3 23.7 28 282 24 035 27 599 215.0 22.4 17 816 14 864 17 339 216.6 22.7

Economics

(2 or more

terms min

difference)

2 121 1 759 2 004 217.1 25.5 4 538 3 466 4 114 223.6 29.3 1 500 1 141 1 411 223.9 23.1

3
2

JC
H

L
A

/
JA

B
S

C
V

o
l.

3
1
,

2
0
1
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The Causation (Etiology) (2 or more terms high
sensitivity) hedge was found to be too broad. This one
involves the use of a truncated term. The original Ovid
filter uses the textword ‘‘between group*’’, but for
PubMed this was rewritten as ‘‘group*[tw]’’. In PubMed,
‘‘between’’ is a stopword, and this is presumably why it
was dropped from the translated search string. However,
by including it as part of a truncated phrase, this stopword
is automatically included [32,33]. In addition, having
group* entered as a textword in Ovid narrows the field
to title, abstract. To translate literally, it is proposed to
have this term changed to ‘‘between group*[tiab]’’ in
PubMed.

Three EBSCO MEDLINE Clinical Queries hedges gave
markedly different results from those obtained using
OvidSP MEDLINE. These were the Haynes hedges
rewritten for EBSCO MEDLINE syntax for the following:

N Clinical prediction guides (2 or more terms high
specificity) – too narrow

N Clinical prediction guides (2 or more terms min
difference) – too broad

N Causation (Etiology) (2 or more terms high sensitivity) –
too broad

The Ovid MEDLINE syntax for the Clinical prediction
guides (2 or more terms high specificity) hedge was
‘‘validation.tw. OR validate.tw’’. Translating this to
EBSCO syntax as ‘‘TI validation OR AB validation OR
TI validate OR AB validate’’ gave equivalent EBSCO
MEDLINE search results to those found using PubMed.

Part 3. Systematic review hedges
An introduction to systematic reviews and a summary of

their role in EBM can be found in Cook et al. [36].
Although systematic reviews are generally viewed as a
publication type, neither EMBASE nor MEDLINE
include a publication type for ‘‘systematic reviews’’.
MEDLINE does include publication type ‘‘meta-
analysis’’, but a systematic review can be done without
including a meta-analysis, and a meta-analysis can be done
of data published in a narrative literature review and thus
not constitute a systematic review. An examination of the
Systematic Review hedges available in OvidSP EMBASE
and in OvidSP MEDLINE, EBSCO MEDLINE, and
PubMed was undertaken.

OvidSP EMBASE
In EMBASE, there is an EMTREE indexing term for

‘‘systematic review’’. The reliability of using this indexing
term was tested by using the Cochrane Database of
Systematic Reviews as a simple gold standard set.
Combining the search terms ‘‘Cochrane Database of
Systematic Reviews.jn’’ AND ‘‘systematic review/’’ led to
only 41% of these articles being retrieved.

The hedge used for systematic reviews in OvidSP
EMBASE is the Haynes et al. ‘‘2 or more terms – best
specificity’’ Clinical Queries Review hedge, which was
tested in Part 2. Although the term ‘‘systematic’’ is not
part of the title, the search string ‘‘meta-analysis.tw. OR
systematic review.tw.’’ reveals that it was written to

include high quality evidence-based reviews. The ‘‘2 or
more terms, best sensitivity’’ hedge is targeted for all
review articles. The Cochrane Database of Systematic
Reviews was used as a simple gold standard set to test
these Review hedges. The sensitive filter retrieved 100% of
these records; the optimized filter retrieved all but one. For
it, the publication type had been indexed as a ‘‘note’’,
which explains its omission. Despite having been written to
target systematic reviews and meta-analyses, the specific
filter retrieved only 16% of eligible articles — less than the
indexing term ‘‘systematic review’’. The hedges developed
for EMBASE were developed and tested using a 55-
journal subset that did not include the Cochrane Database
of Systematic Reviews [5].

PubMed, OvidSP MEDLINE, and EBSCO MEDLINE
Clinical queries ‘‘specific review’’ hedges

In the PubMed, OvidSP MEDLINE, and EBSCO
MEDLINE databases, the Haynes Clinical Queries
‘‘specific’’ Review hedges can be used to search for
systematic reviews. As was done for EMBASE, the
Clinical Queries Review hedges were compared in search-
ing for ‘‘Cochrane Database of Systematic Reviews’’
articles.

In OvidSP MEDLINE the sensitive and optimized
‘‘Review’’ hedges found all but one article, which was
indexed as publication type ‘‘Retraction of Publication’’.
The specific hedge found 83% of the records, which was
more efficient than its EMBASE counterpart. In addition,
the hedges for MEDLINE were developed and tested
using a dataset from 161 clinical journals, which did
include the ‘‘Cochrane Database of Systematic Reviews’’
[37].

Both the PubMed and the EBSCO MEDLINE sensitive,
selective, and optimized Haynes Clinical Queries Review
hedges gave the same results as the corresponding OvidSP
MEDLINE hedges (de-duped results) for the ‘‘Cochrane
Database of Systematic Reviews’’ articles search.

Systematic reviews subject subset hedges
The MEDLINE databases examined all include a

‘‘Systematic Review’’ hedge in the Topic or Subject Subset
[38,39] limit section. This sounds as if this hedge is limiting
the search to the subject of ‘‘systematic review’’ rather than
the publication type. The PubMed Web site adds to the
confusion by having this particular hedge also accessible
by clicking on the sidebar Clinical Queries link, which
implies it is one of the Haynes hedges. From this it appears
that there are two different NLM Systematic Review
hedges when there is only one. This particular hedge will
now be examined.

OvidSP MEDLINE and EBSCO MEDLINE both have
limits in place with their translations of this NLM hedge.
In April 2009, a comparison of searches done using
EBSCO MEDLINE versus PubMed yielded identical
record lists. However, a major discrepancy was found
between OvidSP MEDLINE and PubMed searches. On
applying this hedge to OvidSP MEDLINE for the
Cochrane Database gold standard set, it was discovered
that the hedge was missing 40% of eligible records.
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On reviewing the NLM hedge, it was not clear why all
Cochrane Database articles were not retrieved. The OvidSP
MEDLINE hedge had not yet been updated to the most
recent version, but even the original one published by
Shojania et al. [26] would have retrieved all of these records.

In an e-mail from the author, Ovid Customer Service
was asked to supply their version of the NLM hedge.
Initially the response was that ‘‘other search statements’’
had been added by Ovid but that the information was
proprietary and would not be released. The full search
string of the filter was subsequently provided to the author
by e-mail, on the condition that it only be used for the
course report being written [40].

An evaluation of the search string provided by Ovid
found that it did not lead to any of the anomalous

exclusions noted above; they were due to a database error.
Two other NLM subject subset hedges were chosen at
random (AIDS and ‘‘space life sciences’’) and search
results obtained in OvidSP MEDLINE compared with
PubMed. Major discrepancies were found for all three of
these subject subset filters (Table 5). Ovid Customer
Service was notified of the problem, and an investigation
was undertaken. As of 23 June 2009, OVID Customer
Service reported to the author by e-mail that these three
OvidSP MEDLINE hedges had been fixed.

Discussion

This study began with the simple question: Why do
‘‘equivalent’’ search strings and ‘‘equivalent’’ hedges used
in different interfaces to equivalent databases sometimes
lead to very different search results? The specific hedges
examined included the Clinical Queries hedges in OvidSP
EMBASE and MEDLINE, PubMed and EBSCO MED-
LINE, and the NLM Systematic Reviews subject subset
hedge built into PubMed, OvidSP MEDLINE, and EBSCO

Table 4. PubMed Clinical Queries run using proposed modified hedges.

Optimized for OvidSP syntax Published PubMed translation

Published PubMed translation

(short form)

Proposed modified

PubMed syntax

Therapy

Min difference

(too narrow)

randomized

controlled trial.pt.

OR randomized.mp.

OR placebo.mp.

randomized controlled

trial[Publication Type] OR

randomized[Title/Abstract]

OR placebo[Title/Abstract]

randomized controlled trial[pt]

OR randomized[tiab] OR

placebo[tiab]

randomized controlled

trial[pt] OR

randomized[tw] OR

randomised[tw] OR

placebo[tw]

Etiology

Sensitive/ broada

(too broad)

risk*.mp. OR exp

cohort studies OR

between group*.tw.

(risk*[Title/Abstract] OR

risk*[MeSH:noexp] OR risk

*[MeSH:noexp] OR cohort

studies[MeSH Terms] OR

group*[Text Word])

risk*[tiab] OR risk*[mh:noexp]

OR risk *[mh:noexp] OR

cohort studies[mh] OR

group*[tw]

risk*[tiab] OR

risk*[mh:noexp] OR risk

*[mh:noexp] OR cohort

studies[mh] OR between

group*[tiab]

Specific/ narrowa

(too broad)

relative risk*.tw. OR

risks.tw. OR cohort

stud*.mp.

((relative[Title/Abstract] AND

risk*[Title/Abstract]) OR

(relative risk[Text Word]) OR

risks[Text Word] OR cohort

studies[MeSH:noexp] OR

(cohort[Title/Abstract] AND

stud*[Title/Abstract]))

(relative[tiab] AND risk*[tiab])

OR (relative risk[tw]) OR

risks[tw] OR cohort

studies[mh:noexp] OR

(cohort[tiab] AND

stud*[tiab])

relative risk*[tiab] OR

risks[tw] OR cohort

stud*[tw]

Min difference

(too narrow)

risk.mp. OR

mortality.mp. OR

cohort.tw.

risk[Title/Abstract] OR

risk[MeSH:noexp] OR

mortality[Title/Abstract] OR

mortality[MeSH:noexp] OR

cohort[Title/Abstract]

risk[tiab] OR risk[mh:noexp]

OR mortality[tiab] OR

mortality[mh:noexp] OR

cohort[tiab]

risk[tw] OR mortality[tiab]

OR

mortality[mh:noexp]

OR cohort[tiab]

Economics

Min differencea

(too narrow)

cost*.mp. OR cost

benefit analys*.mp.

OR health care

costs.mp.

cost*[Title/Abstract] OR ‘‘costs

and cost

analysis’’[MeSH:noexp] OR

cost benefit analys*[Title/

Abstract] OR cost-benefit

analysis[MeSH Term] OR

health care costs[MeSH:noexp]

cost*[tiab]OR ‘‘costs and cost

analysis’’[mh:noexp] OR cost

benefit analys*[tiab] OR cost-

benefit analysis[mh] OR

health care costs[mh:noexp]

cost[tw] OR costs[tw] OR

‘‘costs and cost

analysis’’[mh:noexp] OR

cost benefit analys*[tw]

OR health care costs[tw]

aThese entries involved truncated search strings that led to a message indicating that only the first 600 variations were used and that lengthening of the root

word would be required to search for all endings.

Search Results

1. Cochrane database of systematic reviews.jn 5803

2. Limit 1 to systematic reviews 3457
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MEDLINE. No reports of hedge modifications or errors
were found in the literature that would explain the observed
discrepancies. Syntax issues were examined to ensure that
the search strings entered in the different databases being
compared were ‘‘equivalent’’. A number of differences were
found that led to problems in syntax translations between
databases, and these were summarized in Table 1.

In the case of OvidSP EMBASE, 27 of the 33 Clinical
Queries limits in place were found to give identical results
to the search strings published by Haynes et al. One could
not be run because the EMTREE heading was not
recognized. Another five gave search results that differed
from those obtained using the Haynes hedge search
strings. The absolute percentage difference in numbers of
search results ranged from minor (0.3%) to major (87%).
For these, the search strings of the limits in place have
been modified from the published search strings. It is not
known if this was done intentionally or in error.

The OvidSP MEDLINE Clinical Queries limits were all
found to give identical results to the hedges published by
Haynes et al. The Clinical Queries hedges in place in
PubMed or published by Haynes et al. for PubMed [3] are
translations of the original Ovid syntax. There are search
syntax differences between PubMed and Ovid MEDLINE,
and this leads to translation problems in many cases. For
five hedges, results were markedly different (.10% differ-
ence). Proposed modifications to these translations have
been made, although their sensitivity, specificity, precision,
and accuracy cannot be determined without comparing
search results with those of a hand search of a gold standard
set. Although they may appear to be a better translation
based on numbers of ‘‘hits’’, this is yet to be proven.

EBSCO MEDLINE has Clinical Queries filters in place
that are obviously based on the Haynes hedges. Three of
these were found to give markedly different results from
OvidSP MEDLINE. A translation was written for one of
these hedges, and it was found to give equivalent results to
its PubMed counterpart.

The NLM Systematic Reviews subject subset hedge
searches for high quality EBM material such as systematic
reviews, clinical practice guidelines, and consensus develop-
ment conferences. Although it has not undergone testing to
determine sensitivity, specificity, precision, and accuracy,
translations of it are available in OvidSP and EBSCO
MEDLINE. A major problem was found with the OvidSP

MEDLINE version of this, as well as with two other subject
subset filters. Ovid was notified, and the problem was
resolved in late June 2009. Thereafter, similar search results
were found using the ‘‘equivalent’’ hedges in the three
MEDLINE interfaces examined. The fact that Ovid MED-
LINE subject subset filter search strings contain proprietary
information that is not publicly available is alarming. Health
science librarians need to be able to evaluate hedges to
determine whether or not to use them. Without being able to
examine the search string, it is difficult to evaluate the
possible utility or limitations of a filter.

Conclusions

Significant problems were found with the translations of
Ovid MEDLINE Clinical Queries hedges to other plat-
forms. Therefore, Ovid MEDLINE should be the platform
used for these particular hedges, if one has access to it.
Conversely, the NLM Systematic Reviews subject subset
hedge was written for PubMed; the OvidSP ‘‘equivalent’’
was out of date and had a serious problem that has been
corrected. Search strings used for subject subsets in
OvidSP MEDLINE may contain ‘‘proprietary informa-
tion’’ and therefore not be publicly available; further, the
dates of the latest revisions are not readily available. For
these reasons, it would be best to use PubMed for
Systematic Review and other subject subset hedge searches.
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