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Abstract
Objective ‐ Within the health care field it becomes ever more critical to conduct
systematic reviews of the research literature to guide programmatic activities,
policy‐making decisions, and future research. Conducting systematic reviews
requires a comprehensive search of behavioural, social, and policy research to
identify relevant literature. As a result, the validity of the systematic review findings
and recommendations is partly a function of the quality of the systematic search of
the literature. Therefore, a carefully thought out and organized plan for developing
and testing a comprehensive search strategy should be followed. This paper uses the
HIV/AIDS prevention literature to provide a framework for developing, testing, and
conducting a comprehensive search strategy looking beyond RCTs.
Methods ‐ Comprehensive search strategies, including automated and manual
search techniques, were developed, tested, and implemented to locate published
and unpublished citations in order to build a database of HIV/AIDS and sexually
transmitted diseases (STD) literature. The search incorporated various automated
and manual search methods to decrease the chance of missing pertinent
information. The automated search was implemented in MEDLINE, EMBASE,
PsycINFO, Sociological Abstracts and AIDSLINE. These searches utilized both index
4
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terms as well as keywords including truncation, proximity, and phrases. The
manual search method includes physically examining journals (hand searching),
reference list checks, and researching key authors.
Results ‐ Using automated and manual search components, the search strategy
retrieved 17,493 articles about prevention of HIV/AIDS and STDs for the years 1988‐
2005. The automated search found 91%, and the manual search contributed 9% of
the articles reporting on HIV/AIDS or STD interventions with behavioural/biologic
outcomes. Among the citations located with automated searches, 48% were found in
only one database (20% MEDLINE, 18% PsycINFO, 8% EMBASE, 2% Sociological
Abstracts).
Conclusions ‐ Development of a comprehensive review of the literature requires
searching multiple databases and methods of manual searching in order to locate all
relevant citations. Understanding the project needs, recognizing the limitations and
strengths of specific electronic databases, and being aware of other methods for
developing and refining a search are vital in planning an effective and
comprehensive search strategy. Reporting standards for literature searches as part of
the broader push for procedurally transparent and reproducible systematic reviews
is not only advisable, but good evidence based practice.

Introduction
Within evidence based health care it
becomes ever more critical to conduct
systematic reviews of research literature to
guide programmatic activities, policy‐
making, and future research. This increasing
reliance of the health care field (e.g.,
medicine, nursing, radiology, and social
work) on evidence based research highlights
the importance of a comprehensive and
systematic search and examination of the
best scientific literature (Perry 3). Research
synthesis, including systematic reviews and
meta‐analysis, is a valuable tool in tracking
down the strongest scientific evidence to
move prevention into program practice and
to answer clinical questions (Sackett 72).
High quality research synthesis consists of a
systematic process for identifying, critically
appraising, synthesizing, and translating the
information. The first important step in
systematic reviews is to develop and
implement a search strategy for identifying

the relevant scientific literature available
(Jenuwine and Floyd 349; Howes et al. 101;
Bruce and Mollison 14; McManus et al. 1562;
Chalmers, Dickersin, and Chalmers 786;
Crumley and Blackhall 167). Without
identifying the relevant literature in a
systematic, comprehensive, and
reproducible way, the information retrieved
in the search may not be complete and may
potentially lead to differing and potentially
conflicting recommendations (Conn et al.
181; Counsell 384). Despite the critical
implications of a flawed or incomplete
search, published systematic reviews and
meta‐analysis often provide a limited
explanation of the search methods used to
capture the literature (Booth 422; Weller 163;
Zhang, Sampson, and MacGowan 5).
Determining which electronic databases will
be searched; knowing how to apply
indexing terms, key words, and key phrases
to refine a search; deciding whether both
automated and manual components are
necessary; and knowing how to combine
various components are all important
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aspects of producing a high quality
systematic search.
The HIV/AIDS and STD prevention field has
recently begun to rely on research synthesis
to prioritize funding program efforts. The
U.S. Center for Disease Control and
Prevention’s (CDC) Prevention Research
Synthesis (PRS) Project has conducted many
systematic reviews and meta‐analyses to
provide important recommendations for
developing efficacious prevention
programs. High risk groups, such as men
who have sex with men (MSM), HIV‐
positive, African American, and Hispanic
populations have been critically reviewed to
evaluate the efficacy of behavioural
interventions and to identify research gaps
(Crepaz et al. “Prevention;” Crepaz et al.
“Efficacy;” Herbst et al. “Meta‐Analytic
MSM;” Herbst et al. “Hispanic;” Herbst et
al. “Effectiveness MSM;” Johnson et al.;
Simoni et al.). Other types of systematic
reviews have identified specific HIV
behavioural interventions demonstrating
strong evidence of efficacy in reducing HIV
risk (Lyles et al. “Evidence‐Based;”Evidence
Based Interventions). The findings of these
systematic reviews have promoted the US
national dissemination of evidence based
HIV intervention (Collins et al.; Neumann
and Sogolow), and have been incorporated
into the HIV prevention strategic plans of
state health departments across the USA
(Peterson and Randall; Shea et al.).
Systematic reviews of intervention research
have typically focused on randomized
controlled trials (RCTs) (Berry et al.;
Boynton et al.; Crumley et al. “Resources”;
Dickersin, Scherer, and Lefebvre; Helmer et
al.; Higgins and Green; Jadad, Moher, and
Klassen; Robinson and Dickersin; Savoie et
al.; Watson and Richardson). In HIV
prevention research, however, a wealth of
intervention research exists that utilizes
nonrandomized evaluation designs. Some
recent articles have called for an expanded

review of the scientific evidence by
including these types of studies in order to
provide a more integrated picture of the
existing state‐of‐science and broader
evidence based recommendations for public
health practice (Atkins, Fink, and Slutsky;
Victora, Habicht, and Bryce). Incorporating
evidence from a broader range of literature
beyond RCTs requires a more general
systematic search of the literature and, thus,
a more complex search strategy.
This paper is intended to provide a
framework for developing, testing, and
conducting a comprehensive search strategy
looking beyond RCTs, using the PRS Project
and its research into HIV/AIDS behavioural
prevention literature between 1988 and
2005. The contributions of automated and
manual searches, as well as the citations
identified in each electronic database used
in the automated search, were analyzed to
assess their overall importance in
information retrieval within the HIV/AIDS
behavioural intervention research field.
CDC’s HIV/AIDS Prevention Research
Synthesis Project
An understanding of the context and
purpose of a research synthesis project is
essential to guide the development of the
project’s search strategy. The PRS Project
was initiated in 1996 by the Division of
HIV/AIDS Prevention (DHAP) at the CDC
to translate the cumulative scientific
literature into evidence based
recommendations for guiding
programmatic activities, policy‐making, and
future research. The specific goals of the
project are to:
•

systematically identify and catalog
the HIV/AIDS or Sexually
Transmitted Diseases (STD)
behavioural prevention research
literature;
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•

•
•

conduct systematic reviews and
meta‐analyses to understand the
overall efficacy of different types of
behavioural interventions and to
identify efficacious components of
those interventions;
identify behavioural interventions
with evidence of efficacy; and
assess gaps in the existing literature
for future research (Sogolow et al.).

An internal database of HIV/AIDS
behavioural prevention literature was
created to serve as the resource for all PRS
research synthesis activities. This database
has been the foundation for many peer‐
reviewed publications (Crepaz et al.
“Prevention;” Crepaz et al. “Efficacy;”
Crepaz et al. “HIV‐Positive;” Passin et al.;
Herbst et al. “Meta‐Analytic MSM;” Herbst
et al. “Hispanic;” Herbst et al. “Effectiveness
MSM;” Lyles et al. “Best‐Evidence”).
Due to the varied goals of the PRS project,
several unique requirements for establishing
the PRS database had to be considered when
developing a systematic search. The focus of
the PRS project is to evaluate the efficacy of
HIV behavioural interventions. Although
this focus is relatively narrow, the goals of
the PRS project required the inclusion of all
HIV/AIDS and STD behavioural prevention
research literature in the PRS database.
Thus, developing a broader scope in the
systematic search allowed for reviews of
background literature or formative research
in HIV behavioural prevention. It was also
important to understand that HIV
prevention literature cuts across multiple
research areas including medicine, public
health, nursing, psychology, sociology,
anthropology, and social work. Searching
across a wide range of research fields is
necessary to ensure the comprehensiveness
of the PRS database. These features of the
project and the literature made this an ideal
topic area for illustrating a framework for
developing a systematic search strategy that

may be of use in a range of health and social
care fields.
Methods
Developing a systematic search to
accommodate the unique aspects of the PRS
project required extensive planning and
testing. To identify all relevant citations
across multiple sources and within a broad
scope, the search strategy consisted of
automated and manual search components.
The National Library of Medicine (NLM)
estimates 13,000 to 14,000 biomedical
journals are currently being published
worldwide, and that these journals can be
searched through various electronic
databases (NLM Factsheet). No single
electronic database offers complete indexing
of all available citations; therefore multiple
databases need to be searched (Crumley and
Blackhall 167; Alpi 98). Manual searching
was included to complement automated
searches, because relying on electronic
databases alone would have left the searches
vulnerable to missing information or to
errors in indexing.
Automated Search
Focusing the Topic Area
The focus of the PRS project – evaluating the
efficacy of HIV behavioural interventions –
was separated into three unique and equally
important domains to help structure and
guide the development of the automated
search:
•
•
•

HIV, AIDS, or Sexually Transmitted
Disease (STD)
prevention, intervention, or
evaluation
behavioural or biologic outcomes
measuring potential or actual HIV
or STD risk reduction.

Citations referring to HIV/AIDS/STD
behavioural prevention research were
7
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considered within PRS as “in‐scope”
citations, whereas, citations that
encompassed all three domains (i.e.,
HIV/AIDS/STD behavioural intervention
citations with behavioural or biologic
evaluation data) were the primary focus of
the PRS project.
Database Selection
The PRS project searched four electronic
databases to cover a broad range of health
related literature: MEDLINE, EMBASE,
PsycINFO, and Sociological Abstracts using
the Ovid platform. These are key databases
for biomedical, psychological, behavioural
science, and public health literature.
AIDSLINE, a database specifically dedicated
to HIV/AIDS research, was also included in
the PRS search until its discontinuation in
December 2000. The search was initially
developed, tested, and implemented in
MEDLINE, “the most widely used and
studied database in health care” (Jadad,
Moher, and Klassen 812). Core indexing
terms, keywords, and key phrases were the
main elements of the automated search
component. Each step in developing the
automated search component was
conducted simultaneously for each of the
three key domains.
Any group conducting systematic searching
and review will ultimately realize there is a
limited amount of time and resources
available (Crumley and Blackhall 167; Jadad,
Moher, and Klassen 812). Databases were
selected according to the capabilities, time
constraints, and resources available.
Databases considered and tested for
inclusion, but ultimately not used were
CINAHL, Current Contents, ERIC, and ISI
Web of Knowledge (Social Science Citation Index
and Science Citation Index Expanded). Results
of those tests concluded that citations from
CINAHL would have duplicated results and
would not contribute significant findings
beyond those identified in MEDLINE.

Current Contents was not selected due to
the focus of the database – it did not offer
specialized or significant insight into public
health areas outside the findings of the other
included databases. The focus of ERIC is on
educational and youth populations, an area
researched by another CDC entity, the
Division of Adolescent and School Health
(DASH). ISI’s Web of Knowledge provides
valuable linking information, but its
indexing system does not use a controlled
vocabulary. ISI databases were used in the
manual search process to verify references
between related articles.
Testing Each Database
Testing of each database consisted of using
the same indexing, keywords, and phrases
to retrieve and analyze the citations
collected. A sample search strategy was
created based on 75 HIV/AIDS or STD
behavioural intervention evaluation
citations. The search was used to determine
if that group of articles would be retrieved
by each database. This test sought to answer
certain questions:
• How many citations were retrieved?
• Are these articles within the scope
of the project?
• How many extraneous citations
were collected with this search?
Testing was performed in all databases
considered, but only the selected databases
were fully searched.
Developing an Automated Search
The first step in developing the automated
search component was to identify Medical
Subject Headings (MeSH) terms in
MEDLINE. The 75 previously mentioned
evaluation citations were examined to create
a list of MeSH terms by conducting inverse
searching – identifying terms by analyzing
the subject indexing in order to expand the
search (Boynton et al. 141). Each potential
MeSH term was evaluated in the National
8
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Library of Medicine’s MeSH database,
examining the entry term, scope note,
subheadings, related terms, and previous
indexing for each of the terms from the 75
citations. The list of MeSH terms was
compiled separately for each of the three
primary domains of the search. Initially, 116
possible MeSH terms were identified. After
cross‐checking the indexing of all 75
citations and then sampling citations
retrieved with these terms, the pool
narrowed to 42 MeSH terms for the
automated search component for MEDLINE.
Once completed for MEDLINE, the list of
indexing terms was tested, and adapted
where necessary, to accommodate
differences in the remaining electronic
databases. Matching subject terms between
databases was complex in some cases.
Sometimes similar indexing terms do not
exist between databases, creating gaps in
search components. The scope note for each
indexing term contains both a definition and
also lists of “used for” and “related terms”
to help pinpoint the specific intent and
usage of that subject heading. Each term
was checked individually and then its
related terms were also tested, making it
possible to narrow or broaden the search as
needed.
With indexing terms identified, the
automated search was further refined by
using subheadings (i.e., subcategories of
descriptors within indexing terms).
Subheadings, available only in MEDLINE,
AIDSLINE and EMBASE, were used to
refine an indexing term when the concept
was too broad to be an effective search term
(Greenhalgh 181). After carefully reviewing
the scope notes, the “prevention and
control” subheading was selected to
increase the precision of the search. Adding
this subheading effectively reduced the
number of irrelevant citations and
substantially decreased the volume of
citations.

Refining the Automated Search
Another method for refining searches was to
use the “explode” and “focus” options
provided by the OVID search platform. For
the HIV/AIDS/STD domain, using the focus
option (indicated by an asterisk in OVID)
ensured the search would return citations
specific to a particular subject heading or
subheading (e.g., “HIV infection/pc*”). For
the intervention evaluation and outcome
domains, focusing seemed to limit the
automated search too much, while
exploding (“EXP” in OVID) captured a large
number of irrelevant citations. Using a
variety of relevant and sufficiently narrow
indexing terms (e.g., “Evaluation Studies,”
“Intervention Studies,” “Sexual Behavior”),
without further focusing or exploding these
terms, proved to be the most effective route
for searching.
While the use of indexing terms is critical in
locating relevant citations, indexing can be
limited by numerous factors, including
poorly written abstracts, misclassification, a
lack of appropriate index terms, and lag
time in indexing (Boynton et al. 139).
Because of these limitations, a search
devised with MeSH or indexing terms alone
may fail to capture all essential information.
Therefore, inverse searching was conducted
within the title and abstract of the 75
citations to identify relevant keywords and
phrases for each of the domains to expand
to the automated search strategy. Examining
the results produced by the test search also
helped to determine which indexing and
keyword terms were important to the final
project search.
Once keywords and phrases were identified,
two techniques – truncation and proximity –
were used to refine this aspect of the
automated search. Truncation (expressed as
“$” in OVID) was used in many cases to
find all spelling variants of a root term.
However, using truncation alone sometimes
9
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retrieved an unmanageable number of
citations. To narrow the search, specific
keyword phrases were used when needed
(i.e., “controlled trial,” “control group”).
Proximity operators for concept and phrase
searching (“ADJ” in OVID) were used to
identify two keywords near each other or
variations in a particular phrase (e.g.,
“infect$ adj4 rate$”). After all aspects of the
automated search were identified (electronic
databases, indexing terms, keywords, and
phrases), and after applying all search
refinements (subheadings, EXP, focus,
truncation, proximity) for each of the three
key domains of the PRS project, the
automated search strategy was finalized
using Boolean operators to combine
elements within domains (“OR”) and cross‐
referencing between domains (“AND”).
(See the complete PRS automated search
strategies in Appendixes A‐C.)
Keeping the Search Up to Date
An important aspect of the PRS project is
keeping the internal database current. Due
to the volume of citations retrieved with
each search, it is only possible to update the
search annually to identify the most recent
literature. However, the annual search is
completed for a three‐year time period – one
initial search for each specific year, and two
subsequent searches in following years. For
instance, the annual search in 2006 included
publications for years 2004, 2005, and 2006.
This search provided the second update for
2004 publications, the first 2005 update, and
the initial 2006 search. To ensure consistency
over time, the database indexing terms are
regularly checked for additions, deletions,
changes, or replacements. Changes in
subject jargon and vernacular also evolve
with time. Any needed adjustments to
indexing terms or subject language are then
incorporated into the search strategy, so that
retrieval of the literature is kept up‐to‐date
(Brettle et al. “Searching” 166).

Manual Search
Three manual search methods were used to
complement the automated search
component and to provide additional search
coverage for a comprehensive search
strategy. While a time‐consuming endeavor,
hand searching has proved to be a more
direct and explicit way of retrieving relevant
articles omitted by databases due to
indexing inaccuracies or because of lag time
in the indexing process (Avenell, Handoll,
and Grant 509; Counsell 386; Jadad, Moher,
and Klassen 813). A manual review of the
issues from 35 key journals is conducted
biannually to identify citations relevant to
the focus of the PRS project. The key
journals are selected by querying the PRS
database for those journals producing the
greatest number of HIV behavioural
intervention citations with behavioural or
biologic outcomes. Because this number
may vary across publication year, the
journal selection is re‐evaluated annually.
(Appendix D contains the list of journals
currently searched). The second manual
search method involves networking with
researchers to obtain relevant published and
unpublished reports. Finally, the PRS
Project team continuously checks other
sources to identify additional citations.
These include relevant electronic mail lists,
clinical trial databases (e.g., Cochrane
Library, CRISP database), conference
proceedings, and reference lists of relevant
HIV behavioural prevention research
literature.
Assessing the Search
Downloading Citations Into a General Database
(PRS)
All automated and manual searches are
conducted by year and by database (e.g.,
MEDLINE 2002). This approach narrows the
number of citations to a manageable number
for checking and downloading. The citations
10
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identified from the same database in a
specific year are assigned to a unique batch
number, thus allowing the examination of
the contribution of each database by year.
Using the OVID platform, the citations are
downloaded in batches from the each
electronic database to Biblioscape Reference
Information Manager™ software. The PRS
database is designed to check for
duplications between imported citations and
those already existing in the database. This
process identifies the number of times a
citation is found and in which database,
leading to a calculation of the percentage of
overlap between databases.
Calculation of Search Component Contributions
Using the batch number information, three
indexes were calculated to evaluate the
contributions of each search component (i.e.,
automated versus manual searches) and of
each electronic database. These indices
quantified overall contribution, unique
contribution, and overlap. The indices are
defined below for a search of two electronic
databases, where a and b represent the
number of citations found in database A and
B, respectively, and where c is the number
of citations found in both databases (or the
overlap).
The overall contribution (%) of
electronic database A is calculated as:

The percent overlap between
electronic databases A and B is calculated
as:

⎡
⎤
c
⎢ (a + b − c) ⎥ x 100
⎣
⎦
These same formulas were used when
comparing manual to automated methods
and were generalized when comparing
three or more electronic databases.
Results
As of December 2006, after completing the
comprehensive search strategy for the years
1988‐2005, a total of 17,493 citations have
been identified via automated searches of
the electronic databases MEDLINE,
EMBASE, PsycINFO, and Sociological
Abstracts (Table 1). The manual search
component, including hand searching
journals, reference lists, electronic mail lists,
and networking with researchers, have
identified 1,232 citations. After checking for
overlap between automated and manual
search results, there were 615 citations
unique to the manual search component.
The comprehensive systematic search from
1988‐2005 identified a combined total of
18,108 citations. AIDSLINE identified an
additional 302 citations for the years 1988‐
2000, but these citations are not included in
the calculations below.

⎡
⎤
a
⎢ (a + b − c) ⎥ x100
⎣
⎦
The unique contribution (%) of
electronic database A is calculated as:

⎡ (a − c ) ⎤
⎢ ( a + b − c) ⎥ x100
⎣
⎦
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All Citations

Overall Contribution
N
Database
MEDLINE
PsycINFO
EMBASE
Soc Abstracts
Automated Total†
Search Method
Automated Total
Manual Total
Combined Total

††

%b

Unique Contributiona
N

%c

8,279
7,343
5,716
1,776
17,493

47%
42%
33%
10%
‐

4,875
4,659
2,677
754
12,965

28%
27%
15%
4%
74%d

17,493

97%

16,876

93%

1,232
18,108

7%
‐

615
17,491

3%
97%d

Table 1. All Citations Retrieved by Database and Method, 1988‐2005
a Citations that were identified by only one database or method.
b Denominator is the overall contribution total. Combined percentages total more than 100% due
to overlap.
c Denominator is the overall contribution total. Combined percentages total less than 100% due to
overlap.
d Percent of total citations that were identified by only one database or method.
† The same citation was identified in 2 or more databases resulting in multiple records of the
same citation. Duplicated records were removed from overall contribution totals. For all citations,
4,528 citations (26%) were identified by 2 or more databases, resulting in 5,621 duplicate records.
†† The same citation was identified by both methods, resulting in duplicate records that are not
reflected in the combined total. For all citations, 617 citations (3%) were identified by both
methods.
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Overall Contribution of each Electronic
Database
Among electronic databases from the
automated search component, MEDLINE,
PsycINFO, and EMBASE generated the
greatest retrieval of all citations (n=8,279,
47%; n=7,343, 42%; and n=5,716, 33%,
respectively, of 17,493 citations) (Table 1).
Sociological Abstracts contributed 10%
(n=1,776) of the total number of citations
identified by the automated search
component. This pattern for overall
contribution remained similar for particular
types of citations, where MEDLINE,
PsycINFO, and EMBASE continued to
identify the most in‐scope citations (44%,
55%, 33%, respectively) (Table 2) and
behavioural/biologic citations (65%, 50%,
46%, respectively) (Table 3). PsycINFO
identified the greatest number of in‐scope
citations (n=5,085, 55%); MEDLINE
identified the greatest number of
behavioural/biologic citations (n=712, 65%);
and Sociological Abstracts identified the
fewest of both (14% and 10%, respectively).
Unique Contribution of Each Electronic
Database
Of the 17,493 citations identified from the
automated search, 74% (n=12,965) were
identified by only one electronic database
(Table 1). In other words, only 26% of the
citations were identified by two or more
databases. When considering the citations
more specific to the PRS’ primary focus (i.e.,
behavioural/biologic citations), a large
portion (48%) was still identified by only
one database.

types: 28% (n=4,875) of all citations were
identified by MEDLINE alone, and 27%
(n=4,659) were identified only by PsycINFO
(Table 1). EMBASE alone accounted for 15%
(n=2,677) of all citations, and Sociological
Abstracts alone accounted for 4% (n=754).
The unique contribution for in‐scope
citations was greatest for PsycINFO (31%);
the unique contribution for
behavioural/biologic citations was greatest
for MEDLINE (20%). Although most of the
behavioural/biologic citations were
identified by either MEDLINE or PsycINFO,
another 10% were identified only by
EMBASE (8%), or by Sociological Abstracts
(2%).
Percent Overlap among Electronic Databases
Since MEDLINE, PsycINFO, and EMBASE
contributed the greatest number of citations
across all citation types, these databases
were used to examine overlap. The percent
overlap was calculated for each pair‐wise
comparison as well as for the overlap across
all three electronic databases (Table 4). The
percent overlap between MEDLINE and
PsycINFO was 12% and varied by year. A
similar percent overlap was observed
between EMBASE and PsycINFO (11%
overall. Interestingly, even though
MEDLINE and EMBASE both contain a
biomedical focus, the percent overlap was
only 20%, which is only one‐fifth of a total
11,697 citations identified from either
database. When searching all three
electronic databases, the percent overlap
was 23%, where 19% of the citations were
identified in 2 of the 3 databases and only
4% were identified in all 3 databases (Figure
1a).

The unique contributions were greatest for
MEDLINE and PsycINFO across all citation

13
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In‐Scope Citations

Overall Contribution
N
Database
MEDLINE
PsycINFO
EMBASE
Soc Abstracts
Automated Total†
Search Method
Automated Total
Manual Total
Combined Total††

%b

Unique Contributiona
N

%c

4,073
5,085
3,040
1,271
9,249

44%
55%
33%
14%
‐

1,713
2,908
932
431
5,984

19%
31%
10%
5%
65%d

9,249

94%

8,657

88%

1,162
9,819

12%
‐

570
9,227

6%
94%d

Table 2. In‐Scope Citations by Database and Method, 1988‐2005

a Citations that were identified by only one database or method.
b Denominator is the overall contribution total. Combined percentages total more than 100% due
to overlap.
c Denominator is the overall contribution total. Combined percentages total less than 100% due to
overlap.
d Percent of total citations that were identified by only one database or method.
† The same citation was identified in 2 or more databases resulting in multiple records of the
same citation. Duplicated records were removed from overall contribution totals. For in‐scope
citations, 3,265 citations (35%) were identified by 2 or more databases, resulting in 4,220 duplicate
records.
†† The same citation was identified by both methods, resulting in duplicate records that are not
reflected in the combined total. For in‐scope citations there were 592 (6%) citations identified.
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Intervention Citations with
Behavioural/Biologic Outcomes
Overall Contribution
N
Database
MEDLINE
PsycINFO
EMBASE
Soc Abstracts
Automated Total†
Search Method
Automated Total
Manual Total
Combined Total††

%b

Unique Contributiona
N

%c

712
548
508
110
1,097

65%
50%
46%
10%
‐

218
200
91
21
530

20%
18%
8%
2%
48%d

1,097

91%

906

75%

300
1,206

25%
‐

109
1,015

9%
84%d

Table 3. Intervention Citations by Database and Method, 1988‐2005
a Citations that were identified by only one database or method.
b Denominator is the overall contribution total. Combined percentages total more than 100% due
to overlap.
c Denominator is the overall contribution total. Combined percentages total less than 100% due to
overlap.
d Percent of total citations that were identified by only one database or method
† The same citation was identified in 2 or more databases, resulting in multiple records of the
same citation. Duplicated records were removed from overall contribution totals. For
intervention citations with behavioural or biologic outcomes, 567 citations (52%) were identified
by 2 or more databases, resulting in 781 duplicate records.
†† The same citation was identified by both methods, resulting in duplicate records not reflected
in the combined total. For intervention citations with behavioural or biologic outcomes, 191 (16%)
citations were identified.
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Intervention Citations with
Behavioural/Biologic Outcomesb

All Citationsa
Overlap
N
%

Total

Uniquely
Identifiedc

MEDLINE & PsycINFO

13,937

12,252

1,685

MEDLINE & EMBASE

11,697

9,399

EMBASE & PsycINFO

11,764

MEDLINE, PsycINFO,
& EMBASE

16,739

Overlap
N
%

Total

Uniquely
Identifiedc

12%

977

694

283

29%

2,298

20%

861

502

359

42%

10,469

1,295

11%

847

638

209

25%

12,819

3,920*

23%

1,076

543

533**

50%

Table 4. Overlap of Citations between MEDLINE, PsycINFO, and EMBASE, Searching the 1988‐
2005 Literature
a The number of citations identified by each database: MEDLINE (n=8,279),
PsycINFO (n=7,343), EMBASE (n=5,716)
b The number of intervention citations with behavioural/biologic outcomes
identified by each database: MEDLINE (n=712), PsycINFO (n=548), EMBASE
(n=508)
c Citations identified by either one, but only one, database
* 3,241 citations (19%) were identified in 2 of the 3 databases; 679 (4%) were
identified in all 3
** 374 citations (35%) were identified in 2 of the 3 databases; 159 (15%) were
identified in all 3
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For behavioural/biologic citations, the
percent overlap between databases
increased substantially compared to the
percent observed among all citations (Table
4). The greatest overlap was again between
MEDLINE and EMBASE (42%). The percent
overlap between MEDLINE and PsycINFO

was 29%, and between EMBASE and
PsycINFO the overlap was 25%. The percent
overlap for behavioural/biologic citations
among all 3 databases was 50%, where 35%
of the citations were identified in 2 of the 3
databases. Only 15% were identified in all 3
databases (Figure 1b).
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Contribution of the Search Methods: Manual
and Automated
Overall, the manual search method added
7% of the citations to the PRS database, in
contrast to a contribution of 97% for the
automated search method (Table 1). The
contribution of the manual search method
increased to 12% for in‐scope citations and
to 25% for behavioural/biologic citations,
while the contribution for the automated
search method decreased slightly to 91% for
behavioural/biologic citations. The increase
in overall contribution by the manual search
method was accompanied by an increase in
overlap with the automated search
component, an increase in unique
contribution of the manual search, and a
decrease in unique contribution of the
automated search. Of the 18,108 citations
identified overall, only 3% were identified
by both methods (Table 1). There was
greater overlap for in‐scope citations (6%)
(Table 2) and for behavioural/biologic
citations (16%) (Table 3). As far as unique
contributions, 6% (n=570) of the in‐scope
citations (Table 2) and 9% (n=109) of the
behavioural/biologic citations (Table 3) were
identified exclusively by the manual search
component. These 109 uniquely identified
behavioural/biologic citations, which are the
primary focus of the PRS Project, would
have been missed if only automated
searches were conducted.
Discussion
Developing, testing, and implementing a
systematic search for research synthesis is
an extremely complex and time‐intensive
task. Librarians should be considered an
integral part of the systematic review
process in the evidence based healthcare
field (Beverley, Booth, and Bath 66;
McGowan and Sampson; Sampson and
McGowan 1057; Helmer et al. 347; Harris 86;

Zhang, Sampson, and McGowan 5).
Although the specifics of this search strategy
focus on the PRS project needs, the general
framework for developing a systematic
search strategy as described within this
paper may be valuable to other research
synthesis projects in a variety of disciplines,
and it adds to the methods for search
strategy development already presented
(Matthews et al; McNally and Alborz). A
thorough evaluation of any systematic
review cannot happen without explicit
documentation of the process used by
researchers. Additionally, it is difficult to
place confidence in the findings of a
systematic review, if the systematic search
used to generate the pool of literature for
that review is not clearly reported (Booth
426; Sampson and McGowan 1160; Weller
163; Patrick et al. 199).
During the development, testing, and
refinement of the PRS search strategy,
various methods and techniques were
selected to ensure the breadth and depth of
the search. Using both indexing terms and
keyword searching can improve the
retrieval of relevant citations. These
techniques complement each other and will
help overcome potential differences in use
of terminology among authors, as well as
the limitations of indexing. The PRS project
focuses on completeness of purpose, rather
than precision or specificity. The
effectiveness of an automated search
strategy can be improved by testing the
strategy and evaluating the results.
Monitoring indexing terms over time is also
necessary, since databases add, change and
delete terms routinely. New terms can
narrow or broaden the meaning and
relevance of existing terms, altering the
outcome of an automated search. One
potential problem is that these changes may
not be applied consistently to all citations
18
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published prior to the changes. For example,
the term “Unsafe Sex” was added as a
MeSH term to MEDLINE in 2005. This term,
however, was added to the indexing of
citations published prior to the change,
because they were not indexed until 2005.
Similarly, keyword terms and concepts may
also change over time, necessitating
additional modification and retesting of the
automated search. While the search must
evolve as new terms enter the subject matter
vernacular, it is also important to be aware
of the potential issues associated with any
modification.
Consistent with previous findings (Alpi 99;
Avenell, Handoll, and Grant 508; Brettle and
Long 354; Minozzi, Pistotti, and Forni 721),
examinations of the overlap between
databases and the unique contributions of
each database suggest that multiple
databases should be used for systematic
searching. In addition, the automated search
should be supplemented by a manual search
component, including a hand search of
journals, conference proceedings and
abstracts, reference chasing, and personal
communications with key researchers in the
field. A combination of these two
approaches will increase the likelihood of
capturing all the relevant citations for
research synthesis activities.
It is important to point out that the amount
of overlap between databases and the
unique contributions of each database
presented here should be interpreted with
caution. This evaluation was performed
within the context of the HIV behavioural
prevention research literature and may not
be generalizable to other research fields. It is
likely that systematic searches in other
behavioural science or social science fields
could produce similar findings and
conclusions; however, further testing would
be required to make that determination. It is
also inappropriate to use this information to
select a database with the highest yield for

sole use in conducting a systematic review.
Within the HIV behavioural prevention
research field, all four electronic databases
(MEDLINE, EMBASE, PsycINFO, and
Sociological Abstracts) and the manual search
component made important unique
contributions to the retrieval of relevant
literature.
Conclusion
As the HIV prevention field becomes
increasingly more reliant on systematic
reviews of the literature for making
evidence based recommendations, it
becomes ever more critical to improve the
quality of searching the research literature.
Developing and implementing a systematic
and comprehensive search strategy for
identifying all the relevant research
literature is a vital first step in conducting a
systematic review. Creating a search
strategy requires a well thought out process
for planning, testing, and refining, but this
process is necessary to ensure that all
relevant information is included in any
research synthesis activity. These standards
are important in moving evidence based
public health and information practice
forward.
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Appendix A – OVID Search Strategy –
MEDLINE
$ = truncation
* = focus
ab = abstract
ti = title
/ut = utilization subheading
/pc = prevention and control subheading

HIV/AIDS/STDs MeSH
1.
2.
3.

6.
7.

*HIV Infections/pc
*AIDS/pc
*Sexually Transmitted
Diseases/pc
*Sexually Transmitted Diseases,
bacterial/
*Sexually Transmitted diseases,
viral/
AIDS serodiagnosis/ut
*HIV Seropositivity/

8.

or/1‐7

4.
5.

Prevention/Intervention MeSH and
Keywords
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Primary Prevention/
Preventive Health Services/
Health Promotion/
Program Evaluation/
Randomized Controlled Trials/
Evaluation Studies/
Contact Tracing/
Case Management/
Needle‐Exchange Programs/
Intervention Studies/
Follow‐Up Studies/
Longitudinal Studies/
Multicenter Studies/
Random Allocation/
(control group).ti,ab
(control trial).ti,ab
(controlled trial).ti,ab
(rct or rcts).ti,ab
(case management).ti,ab

28.
29.
30.
31.
32.
33.

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

(contact tracing).ti,ab
(counseling or counselling).ti,ab
(detox or detoxification).ti,ab
(drug$ adj4 treatment$).ti,ab
education$.ti,ab
(effect or effects or effective or
effectiveness).ti,ab
efficacy.ti,ab
evaluation$.ti,ab
impact$.ti,ab
intervention$.ti,ab
(needle exchang$).ti,ab
network$.ti,ab
outreach$.ti,ab
(partner notification).ti,ab
(partner$ adj4 contact$ adj4
referral$).ti,ab
(notif$ adj4 partner$).ti,ab
prevention$.ti,ab
program$.ti,ab
random$.ti,ab
rehab$.ti,ab
skill$.ti,ab
(syringe exchang$).ti,ab
methadone.ti,ab
test$.ti,ab
training.ti,ab
trial$.ti,ab

54.

or/9‐53

34.
35.
36.
37.
38.
39.
40.
41.
42.

Behavior/Outcomes MeSH and Keywords
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

Behavior/
Behavior Therapy/
Health Behavior/
Risk Reduction Behavior/
Risk‐Taking/
Contraception Behavior/
Coitus/
Sexual Abstinence/
Sexual Behavior/
Sexual Partners/
Safe Sex/
Unsafe Sex/
Heroin Dependence/pc
Needle Sharing/
Condoms/ut
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70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.

101.
102.
103.
104.
105.

Condoms, female/ut
Contraceptive devices, male/ut
Contraceptive devices,
female/ut
Substance abuse,
intravenous/pc
Substance‐related disorders/pc
Cocaine‐related disorders/pc
Health services/ut
heroin.ti,ab
cocaine.ti,ab
opiate$.ti,ab
opium.ti,ab
paraphernalia.ti,ab
(treatment$ adj2 entry).ti,ab
(treatment$ adj2 enter$).ti,ab
(abstin$ or abstain$).ti,ab
drug$.ti,ab
substance.ti,ab
(idu or idus or ivdu or
ivdus).ti,ab
((behavior$ or behaviour$ or
activit$ or access$ or utiliz$ or
use$ or using$ or test$ or risk$
or outcome$) adj4 (reduc$ or
declin$ or chang$ or effect$ or
increas$ or decreas$ or impact$
or modif$ or lower$ or
maintain$ or maintenance)).ti,ab
bleach$.ti,ab
clean$.ti,ab
condom$.ti,ab
contracept$.ti,ab
crack.ti,ab
disclos$.ti,ab
incidence.ti,ab
inject$.ti,ab
intention$.ti,ab
intercourse.ti,ab
needle$.ti,ab
infect$ adj4 (new$ or rate$ or
declin$ or reduc$ or prevent$ or
lower$ or decreas$).ti,ab
partner$.ti,ab
seroconver$.ti,ab
sex$.ti,ab
syring$.ti,ab
test$.ti,ab

106.

or/55‐105

107.

8 and 54 and 106

Limits: English language, publication types,
Date limits

27

Evidence Based Library and Information Practice 2008, 3:1

Appendix B – OVID Search Strategy –
PsycINFO
$ = truncation
ab = abstract

* = focus
ti = title

HIV/AIDS/STDs Subject Headings
1.
2.
3.

*HIV/
*AIDS/
*Sexually Transmitted Diseases/

4.

or/1‐3

Prevention/Intervention Subject Headings
and Keywords
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Prevention/
AIDS Prevention/
HIV Testing/
Primary Health Care/
Health Promotion/
Program Evaluation/
Case Management/
Needle‐Exchange Programs/
Followup Studies/
Longitudinal Studies/
Random Sampling/
control group.ti,ab
control trial.ti,ab
controlled trial.ti,ab
(rct or rcts).ti,ab
case management.ti,ab
contact tracing.ti,ab
(counseling or counselling).ti,ab
(detox or detoxification).ti,ab
(drug$ adj4 treatment$).ti,ab
education$.ti,ab
(effect or effects or effective or
effectiveness).ti,ab
efficacy.ti,ab
evaluation$.ti,ab
impact$.ti,ab
intervention$.ti,ab
needle exchang$.ti,ab
network$.ti,ab
outreach$.ti,ab
partner notification.ti,ab

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

(partner$ adj4 contact$ adj4
referral$).ti,ab
(notif$ adj4 partner$).ti,ab
prevention$.ti,ab
program$.ti,ab
random$.ti,ab
rehab$.ti,ab
skill$.ti,ab
syringe exchang$.ti,ab
methadone.ti,ab
test$.ti,ab
training.ti,ab
trial$.ti,ab

47.

or/5‐46

Behavior/Outcomes Subject Headings and
Keywords
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

Behavior/
Behavior Therapy/
Health Behavior/
Risk‐Taking/
Sexual Risk Taking /
Sexual Abstinence/
Sexual Partners/
Safe Sex/
Psychosexual Behavior/
Behavior Change/
Condoms/
Contraceptive Devices/
Drug Abuse/
Intravenous Drug Usage/
Cocaine/
Heroin Addiction/
Heroin/
Needle Sharing/
At Risk Populations/
heroin.ti,ab
cocaine.ti,ab
opiate$.ti,ab
opium.ti,ab
paraphernalia.ti,ab
(treatment$ adj2 entry).ti,ab
(treatment$ adj2 enter$).ti,ab
(abstin$ or abstain$).ti,ab
drug$.ti,ab
substance.ti,ab
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77.

91.
92.
93.
94.
95.

(idu or idus or ivdu or
ivdus).ti,ab
((behavior$ or behaviour$ or
activit$ or access$ or utiliz$ or
use$ or using$ or test$ or risk$
or outcome$) adj4 (reduc$ or
declin$ or chang$ or effect$ or
increas$ or decreas$ or impact$
or modif$ or lower$ or
maintain$ or maintenance)).ti,ab
bleach$.ti,ab
clean$.ti,ab
condom$.ti,ab
contracept$.ti,ab
crack.ti,ab
disclos$.ti,ab
incidence.ti,ab
inject$.ti,ab
intention$.ti,ab
intercourse.ti,ab
needle$.ti,ab
infect$ adj4 (new$ or rate$ or
declin$ or reduc$ or prevent$ or
lower$ or decreas$).ti,ab
partner$.ti,ab
seroconver$.ti,ab
sex$.ti,ab
syring$.ti,ab
test$.ti,ab

96.

or/48‐95

97.

4 and 47 and 96

78.

79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

Limits: English language, publication types,
Date limits
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Appendix C – OVID Search Strategy –
EMBASE
$ = truncation
* = focus
ab = abstract
ti = title
/pc = prevention and control subheading

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

efficacy.ti,ab
evaluation$.ti,ab
impact$.ti,ab
intervention$.ti,ab
needle exchang$.ti,ab
network$.ti,ab
outreach$.ti,ab
partner notification.ti,ab
(partner$ adj4 contact$ adj4
referral$).ti,ab
(notif$ adj4 partner$).ti,ab
prevention$.ti,ab
program$.ti,ab
random$.ti,ab
rehab$.ti,ab
skill$.ti,ab
syringe exchang$.ti,ab
methadone.ti,ab
test$.ti,ab
training.ti,ab
trial$.ti,ab

49.

or/5‐48

HIV/AIDS/STDs Subject Headings
1.
2.
3.

4.

*Human Immunodeficiency
Virus Infection/pc
*acquired immunodeficiency
syndrome/pc
*sexually transmitted
diseases/pc
or/1‐3

Prevention/Intervention Subject Headings
and Keywords
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Primary Prevention/
Preventive Health Service/
Health Promotion/
Health Care Quality/
Patient Care/
Randomized Controlled Trials/
Evaluation/
Contact Examination/
Types of Study/
Follow Up/
Longitudinal Study/
Multicenter Study/
Randomization/
control group.ti,ab
control trial.ti,ab
controlled trial.ti,ab
(rct or rcts).ti,ab
case management.ti,ab
contact tracing.ti,ab
(counseling or counselling).ti,ab
(detox or detoxification).ti,ab
(drug$ adj4 treatment$).ti,ab
education$.ti,ab
(effect or effects or effective or
effectiveness).ti,ab

Behavior/Outcomes Subject Headings and
Keywords
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Behavior/
Behavior Therapy/
Health Behavior/
Infection Risk/
High Risk Population/
Risk Reduction/
Coitus/
Abstinence/
Sexual Behavior/
Safe Sex/
Diamorphine/
Drug Abuse/
Condom/
Drug Dependence/
Intravenous Drug Abuse/
Health Service/
“Drug Use”/
Substance Abuse/
Addiction/
Opiate Addiction/
Cocaine/
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71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

96.
97.
98.
99.
100.

Cocaine Dependence/
heroin.ti,ab
cocaine.ti,ab
opiate$.ti,ab
opium.ti,ab
paraphernalia.ti,ab
(treatment$ adj2 entry).ti,ab
(treatment$ adj2 enter$).ti,ab
(abstin$ or abstain$).ti,ab
drug$.ti,ab
substance.ti,ab
(idu or idus or ivdu or
ivdus).ti,ab
((behavior$ or behaviour$ or
activit$ or access$ or utiliz$ or
use$ or using$ or test$ or risk$
or outcome$) adj4 (reduc$ or
declin$ or chang$ or effect$ or
increas$ or decreas$ or impact$
or modif$ or lower$ or
maintain$ or maintenance)).ti,ab
bleach$.ti,ab
clean$.ti,ab
condom$.ti,ab
contracept$.ti,ab
crack.ti,ab
disclos$.ti,ab
incidence.ti,ab
inject$.ti,ab
intention$.ti,ab
intercourse.ti,ab
needle$.ti,ab
infect$ adj4 (new$ or rate$ or
declin$ or reduc$ or prevent$ or
lower$ or decreas$).ti,ab
partner$.ti,ab
seroconver$.ti,ab
sex$.ti,ab
syring$.ti,ab
test$.ti,ab

101.

or/50‐100

102.

4 and 49 and 101

83.

84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.

Limits: English language, publication types
Date limits
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Appendix D – Journal List for Manual
Search, updated February 2007
Addiction
AIDS
AIDS and Behavior
AIDS Care
AIDS Education and Prevention
AIDS Patient Care and STDs
American Journal of Community Psychology
American Journal of Drug and Alcohol Abuse
American Journal of Preventive Medicine
American Journal of Psychiatry
American Journal of Public Health
Annals of Behavioral Medicine
Archives of Pediatrics & Adolescent Medicine
Clinical Infectious Diseases
Drug and Alcohol Dependence
Health Education & Behavior
Health Education Research
Health Psychology
International Journal of STD & AIDS
JAIDS Journal of Acquired Immune
Deficiency Syndromes
JAMA Journal of the American Medical
Association
Journal of Adolescent Health
Journal of Consulting and Clinical Psychology
Journal of Drug Issues
Journal of Psychoactive Drugs
Journal of Substance Abuse Treatment
Journal of Urban Health
Lancet
Morbidity and Mortality Weekly Report
Psychology of Addictive Behaviors
Public Health Reports
Research in Nursing & Health
Sexually Transmitted Diseases
Sexually Transmitted Infections
Substance Use & Misuse
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