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Objectives: The objective of this study was to explore the degree to which databases other than MEDLINE contribute studies relevant for inclusion in rapid health technology
assessments (HTA).
Methods: We determined the extent to which the clinical, economic, and social studies included in twenty-one full and four rapid HTAs published by three Canadian HTA agencies
from 2007 to 2012 were indexed in MEDLINE. Other electronic databases, including EMBASE, were then searched, in sequence, to assess whether or not they indexed studies not
found in MEDLINE. Assessment topics ranged from purely clinical (e.g., drug-eluting stents) to those with broader social implications (e.g., spousal violence).
Results: MEDLINE contributed the majority of studies in all but two HTA reports, indexing a mean of 89.6 percent of clinical studies across all HTAs, and 88.3 percent of all clinical,
economic, and social studies in twenty-four of twenty-five HTAs. While EMBASE contributed unique studies to twenty-two of twenty-five HTAs, three rapid HTAs did not include any
EMBASE studies. In some instances, PsycINFO and CINAHL contributed as many, if not more, non-MEDLINE studies than EMBASE.
Conclusions: Our findings highlight the importance of assessing the topic-specific relative value of including EMBASE, or more specialized databases, in HTA search protocols.
Although MEDLINE continues to be a key resource for HTAs, the time and resource limitations inherent in the production of rapid HTAs require that researchers carefully consider the
value and limitations of other information sources to identify relevant studies.
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Health technology assessment (HTA) is a process for evaluating
the clinical, economic, and social implications of health tech-
nologies such as drugs, devices, and medical or surgical proce-
dures (1). HTA reports inform policy and practice with respect
to the implementation or reassessment of these technologies
(2;3). These reports are rigorous reviews of the existing evi-
dence, and typically take between 6 months to 1 year or more
to complete (4).

In contrast, rapid health technology assessments are often
completed within a much shorter time frame (5). The need
for rapid HTAs can be “driven by clinical urgency. . .intense
demands for uptake of technology. . .[or] . . .limited time and
resources” (5). Although “there is no universally accepted def-
inition of what constitutes a rapid review” (6), they are usually
narrower in scope and intended to inform the more immedi-
ate information needs of policy and healthcare decision makers
(5–8).

Producers of rapid HTAs use a variety of methods to
expedite or streamline these reports, including adopting less
extensive or rigorous study review, quality assessment, data
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extraction, and searching techniques than are typical of full
HTAs (4;5;7;8). As literature searches provide the foundation
for health technology assessments, a failure to identify all litera-
ture relevant to a research question may bias results and directly
impact the quality of these assessments.

Typically, extensive literature searches are highly sensi-
tive. In attempting to capture all relevant studies, searchers
may retrieve large numbers of irrelevant references. The time
required to screen and exclude irrelevant studies may im-
pact on the timeliness, and, ultimately, the utility of rapid
HTAs.

While previous research has demonstrated that MEDLINE
invariably identifies the majority of clinically relevant studies
included in HTAs or systematic reviews, researchers have also
shown that searching MEDLINE alone may bias the conclusions
reached by the authors of these assessments (9–20). In 2005,
Royle et al. (16) conducted a systematic review of meta-analyses
of diabetes interventions. The authors found that, in fifteen
(34 percent) of forty-four meta-analyses reviewed, searching
MEDLINE alone would have biased study results (16). As a
result, other biomedical databases, such as EMBASE and the
Cochrane Library, are often searched, in addition to MEDLINE,
to identify potentially relevant studies.
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Precision: “…the proportion of relevant articles identified by a search strategy expressed as a 
percentage of all articles (relevant and irrelevant) identified by that strategy. Highly sensitive strategies 
tend to have low levels of precision. It is calculated as follows: Precision = Number of relevant 
articles/Number of articles identified”(29).

Relative recall: “[T]he proportion of….relevant articles that any specific system, filter, or tool retrieves”
(26).

Sensitivity: also referred to as Recall is “A measure of a search’s ability to correctly identify relevant 
articles. It is the proportion of all relevant articles from all searches that were identified by the particular 
search of interest. It is calculated as follows: Sensitivity = Number of relevant articles identified by the 
search/Total number of [known] relevant articles” (29)

Figure 1. Definitions.

In any context, an effective search protocol is one that
achieves an acceptable balance between sensitivity (the degree
to which searches retrieve all relevant studies) and precision (the
degree to which searches exclude irrelevant studies) (21). Samp-
son and colleagues suggest that “in most retrieval situations, a
threshold will be explicitly or implicitly set for one parameter. . .
[sensitivity or precision]. . . and efforts will be made to maxi-
mize the other” (22) (Figure 1). Overlapping content, reported
in comparisons between MEDLINE and EMBASE as ranging
from 10 percent to 87 percent, and inadequate indexing of stud-
ies in individual databases can significantly impact the precision
of a literature search, increasing the time required to identify
studies and, ultimately, complete a rapid HTA (10;14;17;23).

In a 2005 study which compared indexing of publications
in MEDLINE and EMBASE, researchers reported that, drug
indexing aside, EMBASE EMTREE indexing terms were less
specific than MEDLINE MeSH terms (24). Anecdotal evidence
also suggests that EMBASE studies may be over-indexed, with
many more indexing terms applied to individual studies than
is typical of MEDLINE (24). Both phenomena may result in
the identification of many irrelevant studies when searching
EMBASE.

Given increasing demands for high-quality rapid health
technology assessments, and ongoing improvements to core
databases such as MEDLINE and EMBASE, it is important
to assess the effectiveness of biomedical databases in identify-
ing relevant studies for rapid HTAs. The objective of this study
was to explore the degree to which databases other than MED-
LINE contribute studies relevant for inclusion in rapid health
technology assessments.

METHODS

Data Collection
We chose to analyze a convenience sample of twenty-one full
and four rapid health technology assessments published from
2007 to 2012 by three Canadian health technology assessment
units: Institute of Health Economics (Edmonton Alberta), the

University of Alberta and the University of Calgary. These agen-
cies produce HTAs to inform the decision-making activities of
a common provincial health authority. The agencies regularly
meet to establish guidelines and procedures, including tools to
support the design and execution of literature searches. The
information professionals attached to these organizations have
similar levels of searching experience, and access to the same
core clinical and health research databases. As such, there ex-
ists a commonality of searching techniques and procedures both
within and among the HTAs included in our study. The assess-
ment topics in our sample ranged from purely clinical (e.g.,
drug-eluting stents) to those with broader social implications
(e.g., spousal violence) (Table 1).

We adopted a relative recall method to assess the contri-
bution that each database made to the studies included in our
sample (25;26). Relative recall is “the proportion of. . ..relevant
articles that any specific system, filter, or tool retrieves” (26).
We isolated those studies included in the clinical, economic,
and social sections of the HTAs from supplementary studies
cited in the background or discussion sections of each report.
Through the application of a variety of techniques, including
searching multiple title fragments, author/date, author/journal
and title word/journal combinations, we then determined which
of these studies were indexed in MEDLINE.

Other electronic databases, identified in the methods sec-
tions of the HTAs reviewed, were then searched, in sequence, to
determine whether or not they indexed those studies not found in
MEDLINE. The databases searched, in order, were: MEDLINE
(OVID), EMBASE (OVID), the Cochrane Library, PsycINFO
(OVID), CINAHL (EBSCO), SocINDEX (EBSCO), Business
Source Complete (EBSCO), and ERIC (EBSCO). Conference
abstracts and other gray literature were excluded.

Data Analysis
An Excel spreadsheet was created to track and analyze study
results. We calculated the proportion of clinical and all (clin-
ical, economic, and social) studies indexed in each electronic
database for each HTA.

INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 30:2, 2014 174

https://doi.org/10.1017/S0266462314000166 Published online by Cambridge University Press

https://doi.org/10.1017/S0266462314000166


Value of databases other than MEDLINE

Table 1. Unique Clinical Studies Indexed in Electronic Databases (%)

HTA report MEDLINE EMBASE Cochrane Library PsycINFO CINAHL Other

Air Ambulance 94 6 0 0 0 0
Artificial Disc Arthroplasty 95 0 0 0 0 5
ARTs 98 2 0 0 0 0
ARTs Genetics RR 100 0 0 0 0 0
ARTs Literature Review 0 0 0 0 0 0
Double Balloon Endoscopy 92 8 0 0 0 0
Drug Eluting Stents RR 100 0 0 0 0 0
Endoscopic Ultrasound RR 93 7 0 0 0 0
Exercise Testing (Cardiac Events) 100 0 0 0 0 0
Fetal Fibronectin 80 0 0 0 20 0
HPV Testing 100 0 0 0 0 0
Islet Transplantation (Diabetes) 100 0 0 0 0 0
Lymphedema 67 33 0 0 0 0
Middle Ear Implants 93 1 0 0 0 6
Occupational Stress 80 20 0 0 0 0
Photodynamic Therapy (Barretts Esophagus) 98 2 0 0 0 0
Photodynamic Therapy (Esophageal Cancer) 99 1 0 0 0 0
Photodynamic Therapy (Skin Cancer) 94 6 0 0 0 0
Photoselective Vaporization (Prostatic Hyperplasia) 90 10 0 0 0 0
Point of Care Testing (Anticoagulation) 100 0 0 0 0 0
Sex Offenders Treatment 38 37 0 25 0 0
Sleep Disordered Breathing 100 0 0 0 0 0
Spousal Violence 43 0 0 57 0 0
Transarterial Radioembolization 97 3 0 0 0 0
Vitamin D Testing RR 100 0 0 0 0 0

RESULTS
Among twenty-five rapid and full HTAs, we identified 731 clini-
cal and 1,621 economic or social references, for an average of 94
included studies per HTA. The number of databases searched
during the preparation of these reports ranged from three to
eleven, with a mean of 6.2 databases per HTA and 3.5 per rapid
HTA. Although the number and type of electronic databases
varied across assessments, MEDLINE and the Cochrane Li-
brary were included in all HTAs, and EMBASE in all but two
assessments.

Clinical Studies
MEDLINE indexed an average of 89.6 percent of clinical studies
across all HTAs (Table 1). In twenty of twenty-three HTAs with
a clinical component, the proportion of clinical studies indexed
in MEDLINE was equal to or greater than 80 percent, with
MEDLINE indexing 100 percent of the clinical studies in eight
HTAs (Assisted Reproductive Technologies Genetics Rapid Re-
view, Drug Eluting Stents Rapid Review, Exercise Testing for
Cardiac Events, HPV Testing, Islet Transplantation, Point of
Care Testing, Sleep Disordered Breathing, and Vitamin D Test-

ing Rapid Review). MEDLINE contributed less than 50 percent
of included studies in two HTAs (Sex Offender Treatment and
Spousal Violence).

Although MEDLINE and EMBASE, combined, indexed an
average of 95.3 percent of clinical studies in all HTAs and
rapid reviews, EMBASE indexed relevant clinical studies in
thirteen of twenty-five HTAs and rapid reviews. The proportion
of clinical studies identified in EMBASE but not in MEDLINE
averaged 5.7 percent across HTAs (ranging from 0 percent to
37.5 percent). In two assessments (Fetal Fibronectin and Spousal
Violence), CINAHL or PsycINFO contributed more clinical
non-MEDLINE studies than EMBASE.

All Studies
When we examined all studies included in the clinical, eco-
nomic, and social components of the HTAs, we found that,
in twenty-four of twenty-five assessments, MEDLINE indexed
an average of 88.3 percent of studies across all three domains
(Table 2). In only one case (Spousal Violence) were the majority
of included studies not indexed in MEDLINE.
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Table 2. Unique Studies (Clinical, Social & Economic) Indexed in Electronic Databases (%)

HTA report MEDLINE EMBASE Cochrane Library PsycINFO CINAHL SocIndex Business Complete ERIC Other

Air Ambulance 95 2 0 0 2 0 0 0 1
Artificial Disc Arthroplasty 91 7 0 0 0 0 0 0 2
ARTs 98 2 0 0 0 0 0 0 0
ARTs Genetics RR 97 0 0 0 0 0 0 0 3
ARTs Literature Review 96 4 0 0 0 0 0 0 0
Double Balloon Endoscopy 81 19 0 0 0 0 0 0 0
Drug Eluting Stents RR 100 0 0 0 0 0 0 0 0
Endoscopic Ultrasound RR 94 6 0 0 0 0 0 0 0
Exercise Testing (Cardiac Events) 93 5 0 0 2 0 0 0 0
Fetal Fibronectin 93 2 0 0 2 0 0 0 3
HPV Testing 97 3 0 0 0 0 0 0 0
Islet Transplantation (Diabetes) 92 6 0 0 0 0 0 0 2
Lymphedema 64 36 0 0 0 0 0 0 0
Middle Ear Implants 95 1 0 0 2 0 0 0 2
Occupational Stress 64 9 0 14 0 0 7 2 4
Photodynamic Therapy (Barretts Esophagus) 96 3 0 0 0 0 0 0 1
Photodynamic Therapy (Esophageal Cancer) 96 2 0 1 0 0 0 0 1
Photodynamic Therapy (Skin Cancer) 94 2 0 0 0 0 0 0 4
Photoselective Vaporization (Prostatic Hyperplasia) 94 5 0 1 0 0 0 0 0
Point of Care Testing (Anticoagulation) 98 2 0 0 0 0 0 0 0
Sex Offenders Treatment 48 17 0 26 0 3 0 0 6
Sleep Disordered Breathing 93 3 0 1 0 0 0 0 3
Spousal Violence 39 11 0 48 0 2 0 0 0
Transarterial Radioembolization 99 1 0 0 0 0 0 0 0
Vitamin D Testing RR 100 0 0 0 0 0 0 0 0

Combined, MEDLINE and EMBASE indexed 90.3 percent
of all included studies. While EMBASE contributed unique
studies in twenty-two of twenty-five HTAs, three of four rapid
reviews did not include any studies unique to EMBASE. In the
case of four reviews (Middle Ear Implants, Occupational Stress,
Sex Offenders Treatment, and Spousal Violence) PsycINFO,
or CINAHL, contributed greater numbers of non-MEDLINE
studies than EMBASE. Notably, PsycINFO contributed a larger
percentage of all included studies (48 percent) to the HTA on
Spousal Violence than either MEDLINE (39 percent) or EM-
BASE (11 percent).

DISCUSSION
MEDLINE contributed more than 50 percent of included stud-
ies to all but two HTAs included in our analysis. Whereas most
reports incorporated studies not indexed in MEDLINE, the im-
portance of EMBASE varied across HTAs and study types (clin-
ical versus social or economic aspects).

Although we anticipated that MEDLINE and EMBASE
would collectively index the majority of clinical studies in our

sample, we did not predict the contribution that EMBASE would
make to the identification of nonclinical studies. While MED-
LINE indexed by far the largest number of nonclinical stud-
ies included in all but one HTA, EMBASE more frequently
contributed unique nonclinical, rather than clinical, studies
(23 versus 13 HTAs) to the HTAs in our sample. This find-
ing suggests that searchers may wish to consider the bene-
fits and feasibility of searching EMBASE to identify unique
nonclinical literature. That said, in some cases, PsycINFO and
CINAHL indexed as many, if not more, included studies than
EMBASE, highlighting the importance of assessing the relative
value of individual databases in the context of the topics being
searched.

Our findings mirror previous research on the relevance
of MEDLINE for biomedical systematic reviews and HTAs
(15;18;23). This study updates the literature on this topic by
reviewing HTAs published between 2007 and 2012. To our
knowledge, it is also the first to compare and contrast the rel-
evance of electronic databases in identifying both clinical and
nonclinical studies appropriate for inclusion in health technol-
ogy assessments.
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Our study has caveats and limitations. Although we in-
cluded assessments produced by three HTA agencies in Canada,
all agencies have access to similar university library-based elec-
tronic database resources. The inclusion of HTAs from inter-
national agencies may have produced different results. Second,
the retrospective nature of this study precluded us from deter-
mining whether or not the exclusion of EMBASE and other
non-MEDLINE databases could, in fact, have affected the con-
clusions reached by the authors of these assessments. Finally,
although we determined which databases indexed studies in-
cluded in the HTAs in our sample, we did not assess the degree
to which the search strategies that were implemented in these
HTAs were capable of identifying all of the studies indexed in
each database.

We used a relative recall approach to evaluate the contri-
bution that each database made to the set of relevant studies in
our sample. Through this method, we were able to determine,
for example, that 64 percent of all studies included in our HTA
on Occupational Stress were indexed in MEDLINE. While rel-
ative recall enables the collection of data that is fundamental to
assessing the value of electronic and other information sources,
this method of analysis is but a first step toward determining
which information sources can best inform the production of
topic-specific HTAs. One would also wish to establish whether
or not a database-specific search strategy was able to, or could be
adapted to, retrieve all relevant studies indexed in that database.
As variability in study indexing can hamper the ability of even
the most experienced searchers to identify relevant studies, the
development of methods to address this variability would be an
important area for further research.

Although it appears that authors will continue to be required
to supplement MEDLINE searching with other sources of in-
formation to achieve acceptable levels of extensiveness in study
identification, the question, in the context of rapid reviews, is
which electronic databases should be searched to achieve an ac-
ceptable balance between sensitivity and precision? As Samp-
son and colleagues reported in 2003: “[although] [s]earching
Medline but not Embase risks biasing a meta-analysis by find-
ing studies that show larger estimates. . ..their prevalence seems
low enough that the risk may be slight, provided the rest of the
search is comprehensive” (17).

Despite their size and breadth of content, databases such as
MEDLINE and EMBASE index only a portion of the world’s
biomedical journals (27;28). In addition, whereas MEDLINE
(by means of PubMED) has been freely available, worldwide,
since 1997, the cost of accessing commercial databases, such as
EMBASE and CINAHL, may be prohibitive for HTA agencies
that are unable to link to these resources through their university
or agency libraries.

There is and will likely remain a need for rapid access
to current information to inform immediate healthcare deci-
sion making (5). As such, it behooves authors to continue to
establish best practice with respect to the production of rapid

HTAs. Although researchers may contend that excluding EM-
BASE and other electronic databases from rapid reviews will
bias study results, study identification can be achieved through
a variety of means. Authors of full HTAs and systematic re-
views typically incorporate non-database information sources
in their search protocols. These strategies, including scan-
ning the reference lists of included studies, cited reference
searching, and consulting with experts, may enable searchers
to match or exceed the precision achieved through search-
ing EMBASE or other databases (15). Indeed, it may be that
these alternative sources can complement MEDLINE search-
ing in cases where the retrieval of large numbers of irrelevant
records from EMBASE and other non-MEDLINE databases
may threaten the timely completion of health technology
assessments.

CONCLUSIONS
Although MEDLINE continues to be a key resource for HTAs,
the time and resource limitations inherent in the production of
rapid HTAs require that researchers carefully consider the value,
and limitations, of other information sources to support study
identification. While EMBASE is undoubtedly a key resource
in health research and HTA production, our study indicates that,
where time and resources are at a premium, and choices must be
made, there may be some topics for which other, more special-
ized, or topic-specific, databases could make a more significant
contribution to study identification than EMBASE. Study iden-
tification protocols should reflect the information needs of the
topic under review, as well as the timelines and resources avail-
able to complete these assessments.
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