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Abstract

Objective: This study evaluated search strategies for finding high-quality studies on treatment and
systematic reviews in PsycINFO.

Study design and setting: 64 journals were hand searched at McMaster University.
Methodologic criteria were applied to clinically relevant articles to identify “pass” and “fail” articles.
4,985 candidate terms were compiled: 7,463 combinations for therapy articles and 5,246
combinations for reviews. Candidate search strategy results were compared with hand searches. The
proposed strategies served as “diagnostic tests” for sound studies; the hand searches were the “gold
standard.” Sensitivity, specificity, precision, and accuracy were calculated.

Results: 233 (32.5%) of 716 treatment articles met criteria for scientific merit, and 58 (11.5%) of
506 review articles met criteria for systematic reviews. For treatment studies, combined terms had a
peak sensitivity of 97.9% (specificity 52.2%). Maximum specificity was 97.7% (sensitivity 51.5%).
Sensitivity and specificity were each 79% when optimizing both while minimizing their difference.
For review articles, combined terms had a peak sensitivity of 81.0% (specificity 54.4%). Maximum
specificity was 98.1% (sensitivity 51.7%). Sensitivity and specificity were each 65% when
optimizing both while minimizing their difference.

Conclusions: Empirically derived search strategies can achieve high sensitivity and specificity for
retrieving sound treatment studies and review articles from PsycINFO.
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Background

Clinicians increasingly use online access to evidence in the course of clinical care as well as
for continuing education and research [1]. In addition, online searching is crucial for systematic
reviewers who strive to find all available clinical studies that address their research question.
However, information retrieval in electronic databases is often difficult and time-consuming.
Relevant articles are scattered across a broad array of journals; the concentration of high-
quality, relevant studies in a large database is dilute; the indexing in any large bibliographic
database is limited; and databases contain many studies that are preliminary and not ready for
clinical application. Added to these obstacles is the frequent lack of search skills [2].

Researchers have developed search strategies to assist clinicians and researchers with
searching. Most of these strategies have been developed to find therapy and review articles in
MEDLINE [3-9]. Some strategies for PsycINFO have also been developed and tested for
specific interventions and study types (i.e., to find outcome studies of group psychotherapy
[10] and randomized controlled trials of cognitive therapy for depression [11]), but these
strategies are based on few journals and few target articles.

Learning how to use databases other than MEDLINE is important because unique studies can
be found in specialized databases. The content area of PsycINFO pertains to health care: the
behavioural causes and effects of physical disorders, health promotion and disease prevention,
behavioural aspects of care, and behavioural treatments for physical illness [12]. Moreover,
PsycINFO includes pharmacology articles that have a behavioural component (e.g.,
behavioural side effect), deal with compliance, or pertain to mental illness [12]. Although
PsycINFO has some overlap with MEDLINE, it also provides access to unique articles.
PsycINFO indexes a larger proportion (73%) of leading psychiatry journals than does
MEDLINE (47%) [13]. Studies comparing database yields show that PsycINFO contributes
studies on psychological and psychiatric topics that are not found in other databases [14]
[15]. The validity of systematic reviews depends on the inclusion of all relevant studies, which
requires searching more than one database [14]. The retrieval of relevant key studies is also
important for competent clinical care. Thus, PsycINFO is an important source of studies for
clinicians and researchers.

Strategies that test and evaluate strategies in PsycINFO are needed because this database uses
a different thesaurus for indexing and MEDLINE terms cannot be used. Translating the
MEDLINE index terms to PsycINFO vocabulary is most likely not effective because the
database content is much broader (i.e., includes book chapters, books, and dissertations) and
the database includes articles from fields outside of medicine (e.g., social work and
psychology). Little information exists about how search terms perform; data showing how
specific terms and their combinations perform in this specialized database are needed.

In the early 1990s, our group at McMaster University developed search filters for clinicians
and researchers. These search filters were based on a small subset of 10 journals and covered
4 types of journal articles (therapy, diagnosis, prognosis and causation [etiology]) [16,17]. This
research was updated and expanded using data from 161 journals indexed in MEDLINE from
the publishing year 2000 [18-21]. These search strategies have been adapted for use in the
Clinical Queries interface of MEDLINE
(http://www.ncbi.nlm.nih.gov/entrez/query/static/clinical.html). Clinicians can easily access
and use these search strategies by going to the Clinical Queries page in PubMed. We now report
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the extension of this research for PsycINFO, including the information retrieval properties of
single terms and combinations of terms for maximizing the sensitivity and specificity of
retrieving methodologically sound primary (original) studies on the treatment of health
disorders, and those that are systematic reviews.

Although some searchers may wish to find both primary and secondary articles on treatment
questions, we chose to present separate analyses for primary treatment studies and systematic
reviews. The reasons for this decision are these: First, our review criteria apply to all reviews,
not just those on treatment. Our systematic-review strategy also retrieves reviews on diagnosis,
prognosis, etiology, clinical prediction, and economics questions. Second, a searcher may wish
to retrieve only systematic reviews because they provide more useful information than single
studies. Third, systematic reviewers may wish to conduct a review of reviews to determine
how well a research question has already been studied. If a review exists, reviewers often need
to search for studies published only after the existing review's search dates. Sensitive, primary
study searches tend to be large and unwieldy, so a two-step approach saves time and resources.
Our separate analyses will allow searchers the flexibility to search separately for studies and
reviews.

We compared the retrieval performance of methodologic search terms and phrases in
PsycINFO with a manual review of each article for each issue of 64 journal titles for the year
2000. Altogether, research staff hand searched 170 journal titles. These journals were chosen
based on recommendations from clinicians and librarians, Science Citation Index Impact
Factors from the Institute for Scientific Information, and the ongoing assessment of their yield
of studies and reviews of scientific merit and clinical relevance for the disciplines of internal
medicine, general medical practice, mental health, and general nursing practice (list of journals
to be provided by the authors upon request). Of these 170 hand searched journals, 64 were
indexed in PsycINFO; two of these 64 journals were not indexed in MEDLINE. Search
strategies were developed using these 64 journals.

We compiled an initial list of search terms, including index terms and text words from clinical
studies. Clinicians and librarians in the United States and Canada were consulted; we
interviewed known searchers and made requests at meetings and conferences. A list was
compiled of 4,985 unique search terms; of these, 2,583 returned results (the list of terms tested
to be provided by the authors upon request). Search terms included text words, such as
“random,” “blinded,” “controlled trial,” and “allocation concealment,” and index terms, such
as “treatment effectiveness evaluation” and “treatment outcomes” (exploded—that is,
including all of this term's narrower index headings that are grouped under the selected
heading). For review articles, search terms included such text words as “effect size,” “literature
search,” “search,” and “pooling,” and index terms, such as “literature review” and “automated
information retrieval” (exploded).

As part of a larger study [22], research staff performance was rigorously calibrated before
reviewing the journals, and inter-rater agreement for identifying the purpose of articles was
81% beyond chance (kappa statistic, 95% confidence interval [CI] 0.79 to 0.84). Inter-rater
agreement for which articles met all methodologic criteria was 89% (CI 78% to 99%) beyond
chance [22]. Six research assistants then hand searched all articles in each issue of the 64
journals and applied methodologic criteria to determine whether the article was
methodologically sound for evaluation of a treatment or a review article. Thus, the treatment
strategies were tested for their ability to retrieve articles about high-quality treatment studies
from all other articles, including both low-quality treatment studies and all non-treatment
studies. The methodologic criteria applied to studies of treatment were as follows; Random
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allocation of participants to comparison groups, at least 80% follow-up of those randomized,
and analysis consistent with study design. The methodologic criteria applied to systematic
reviews were as follows: Clearly stated topic of the review, explicit statement of the inclusion
and exclusion criteria, description of the methods, and at least one of the primary studies
included in the review was rigorous.

The proposed search strategies were treated as “diagnostic tests” for sound studies, and the
manual review of the literature was treated as the “gold standard.” We determined the
sensitivity, specificity, precision, and accuracy of each single term and combinations of terms
in PsycINFO using an automated process. Borrowing from the concepts of diagnostic test
evaluation and library science, sensitivity for a given topic is defined as the proportion of high-
quality articles for that topic that are retrieved; specificity is the proportion of low-quality
articles not retrieved; precision is the proportion of retrieved articles that are of high quality
(and is equivalent to positive predictive value in diagnostic test terminology); and accuracy is
the proportion of all articles that are correctly classified [23]. Confidence intervals (CIs) were
calculated for estimates of sensitivity, specificity, precision, and accuracy using the Near exact
(Miettinen) 95% CI method.

Individual search terms with sensitivity > 10% and specificity > 10% for a given purpose
category were incorporated into the development of search strategies that included 2 or more
terms. All combinations of terms used the Boolean OR—for example, “random.tw. OR
blinded.tw.” The Boolean AND was not used because this strategy invariably compromised
sensitivity, and our first goal was to ensure high retrieval of appropriate studies, with high
specificity as a secondary goal. 7,463 search strategies were tested in the development of
treatment search filters, and 5,246 search strategies were tested in the development of
systematic review search strategies.

In addition to developing search strategies using the Boolean approach described above, we
also evaluated the potential for improving performance using logistic regression. Two
approaches were taken. First, we took the top performing Boolean search strategies and ORed
additional terms to these base strategies using stepwise logistic regression. The level of
significance for entering and removing search terms from the model was 0.05. Adding terms
to the model stopped when the increase in the area under the ROC curve was < 1%. Second,
we developed search strategies from scratch with stepwise logistic regression using these same
cut off values. Both logistic regression approaches were compared with the Boolean approach
to search strategy development when developing strategies for treatment articles and prognostic
articles for MEDLINE. Treatment and prognosis were chosen because they represented the
best and the worst cases for testing MEDLINE search strategy performance. For both purpose
categories, the logistic regression approaches to developing search strategies did not improve
performance compared with search strategies developed using the Boolean approach described
above.[21] [24] Thus, for subsequent purpose categories, including systematic reviews and
databases such as PsycINFO, the Boolean approach was used for search strategy development.

Indexing information was downloaded from PsycINFO for 6,301 articles from the 64 hand
searched journals. Of these, 716 were classified as treatment, of which 233 (32.5%) were
methodologically sound. For systematic reviews, 58 (11.5%) of the 506 articles classified as
a review met the criteria. Search strategies were developed using all 6,301 articles.
Additionally, strategies were tested for their ability to retrieve systematic reviews from all other
articles.
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Table 1 shows the best single term for high sensitivity (while keeping specificity at 50% or
more) for finding treatment studies. The search term “random:” as a text word had 77%
sensitivity and 94% specificity. (The colon is a symbol for truncation—all words that begin
with “random” are included [e.g., randomly, randomized, and randomised]). The use of this
term alone would miss a substantial number of relevant articles. Although the accuracy was
high (93%), precision was modest (33%). Optimizing sensitivity and specificity (i.e., finding
the best value for both while keeping the smallest possible difference between them) lowered
the estimates further. Sensitivity reduced slightly to 75% and specificity was reduced to 68%;
the precision was even lower at 8%, and accuracy was 68%.

Table 2 shows the single-term strategies that had the best sensitivity, best specificity, and best
optimization of sensitivity and specificity for finding systematic reviews. Exploding the index
term “treatment” had sensitivity 55%, specificity 67%, precision 1.5%, and accuracy 67%.

Combination of terms with the best results for sensitivity, specificity, and optimization of
sensitivity and specificity are shown in Table 3 (treatment) and Table 4 (systematic reviews).
For treatment, the use of multiple terms increased sensitivity and specificity, but the trade-off
between the two was large. The most sensitive (98%) strategy (control:.tw. or random:.tw. or
exp treatment) had a low specificity (52%), precision (7.3%), and accuracy (54%). An
alternative strategy (placebo:.tw. or random:.tw. or exp treatment) showed that specificity can
be increased (65%) through a small decrease in sensitivity (96%); the accuracy was 66% and
precision was 9.6%. The most specific (97%) strategy (double-blind.tw. or random:
assigned:.tw.) had a low sensitivity (52%) but high accuracy (96%); the precision was 47%.
Again, an alternative strategy (double-blind.tw. or randomized.tw. or randomly assigned.tw.)
increased sensitivity (77%), although specificity was slightly reduced (96%); the accuracy was
still high (95%), and the precision was 41%. The strategy with the best optimization between
sensitivity and specificity (double-blind.tw. or random: assigned.tw. or control:.tw.) had 79%
sensitivity, 80% specificity, 13% precision, and 80% accuracy. Although the difference
between sensitivity and specificity was reduced, a substantial number of studies was missed
with a lower sensitivity.

Multiple-term strategies for systematic reviews showed a similar trade-off between sensitivity
and specificity. The strategy (risk:.tw. or search:.tw. or exp treatment) with the best sensitivity
(81%) had a specificity of 54% (precision 1.6% and accuracy 55%). When specificity was
highest (98%), the strategy (meta-analysis.tw. or search:.tw.) had sensitivity of 51% (precision
20%; accuracy 98%). An alternate strategy (meta-analysis.tw. or effectiveness.tw. or
search:.tw.) with a slight reduction in specificity (95%) increased sensitivity to 67% (precision
10%, accuracy 94%). Reducing the difference between sensitivity and specificity resulted in
lower performance (sensitivity 66%, specificity 65%, precision 1.7%, and accuracy 65%).

Discussion

Our study documents search strategies for use by clinicians and researchers that can help
discriminate relevant, high-quality studies from lower quality studies of the treatment of health
disorders and articles that are not about treatment. We also provide search strategies that help
discriminate between high-quality systematic reviews and non-systematic reviews or
systematic reviews that don't include at least one rigorous study. These methodological terms
can be added to content terms to increase the likelihood of retrieving high-quality studies and
reviews.

Watson and Richardson also developed treatment strategies for PsycINFO to find randomized
controlled trials on cognitive therapy for depression [11] and outcomes studies on group
psychotherapy [10]. Their strategies were based on hand searches of five to ten journals,
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incorporated particular content terms as well as methodologic terms, and did not report
specificity estimates, so the results cannot be directly compared to those in our study. However,
their results showed a lower sensitivity for PsycINFO than for MEDLINE. For example, their
best-sensitivity strategy for finding randomized controlled trials of cognitive therapy for
depression had a sensitivity of 97% for MEDLINE and 65% for PsycINFO [13].

Our study showed a similar difference, but only for the single-term strategy. The strategy with
the best sensitivity (98% for therapy) used a combination of text word and index terms, and
the sensitivity estimate for PsycINFO (98%) was much closer to the MEDLINE best-sensitivity
estimate (99%) [24]. The question of whether this sensitivity is affected by the addition of
content terms requires further study. Future research could also determine whether precision
is improved by adding content terms.

Fewer articles indexed in PsycINFO than in MEDLINE passed the methods criteria (i.e., a
smaller number of true positives). This smaller gold standard resulted in a wider CI for the best
sensitivity estimate for the treatment strategy in PsycINFO (95% CI 96% to 99.7%) than for
the treatment strategy in MEDLINE (95% CI 98.7% to 99.9%). However, the estimates of
sensitivity from PsycINFO and MEDLINE were very similar, and the Cls substantially
overlapped. Adding additional titles from the PsycINFO database would not have substantively
altered this already favorable finding.

Our database for this study was not large enough to permit a “test-retest” approach. However,
we have done this for treatment articles in the larger MEDLINE database and documented no
important differences in performance (maximum difference 1.1% in 36 comparisons) [24].

The trade-off between sensitivity and specificity for treatment studies seems much larger for
PsycINFO than for MEDLINE. For the best-specificity strategy, the sensitivity for PsycINFO
was 52%, whereas for MEDLINE the sensitivity was 93% [24]. The National Library of
Medicine has made a concerted effort to help searchers identify randomized controlled trials;
it is probably no coincidence that the strategy with the best specificity for MEDLINE includes
the publication type “randomized controlled trial” [24]; the use of this term boosts specificity
while maintaining sensitivity and accuracy. It may be a useful publication type for PsycINFO
also.

It is interesting that publication types do not feature in any of the PsycINFO strategies. Meta-
analysis is a publication type in both MEDLINE and PsycINFO, and it featured in the high-
sensitivity and top-precision strategies for MEDLINE [25] but not in PsycINFO. This verifies
that the translation of terms from one database to another is not the best approach for devising
search strategies, and it emphasizes the importance of these data showing the most effective
terms for finding treatment studies or systematic reviews in PsycINFO.

The best-sensitivity estimate was substantially lower for systematic reviews (81%) than for
treatment studies (98%). Better indexing could help improve the ability to find all relevant
systematic reviews. For example, index terms or publication types that identify systematic
reviews would be helpful. Although “meta-analysis” exists as an index term and publication
type, the use of this term excludes any systematic review that does not include a meta-analysis,
reducing the sensitivity of a search. However, our best-specificity strategy used meta-analysis
asatextword, notas an index term or publication type (or all-field term), which raises questions
about how consistently and accurately indexers apply “meta-analysis” to articles containing
meta-analyses. Better performance for finding systematic reviews depends on accurate and
consistent indexing as well as appropriate index terms.

PsycINFO differs from PubMed in that all the records are indexed when they enter the database.
PubMed records are entered before indexing to provide earlier access, and can only be found
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by searching the titles and abstracts until indexing terms are added. In PsycINFO, all records
are potentially retrievable by index terms and so improved indexing would yield a great benefit
for searchers.

The strategies reported in this study include methodologic terms only. It would be useful to
determine how they perform when added to content terms. This would also allow us to test the
strategies of Watson and Richardson [10] [11] on a larger set of journals and target articles.
We plan further studies to test the addition of content terms.

Conclusions

Selected combinations of indexing terms and text words can achieve high sensitivity or
specificity in retrieving treatment studies and systematic reviews cited in PsycINFO. The
reported search strategies will assist clinicians and researchers to retrieve relevant, high-quality
articles. The strategies show a large trade-off between sensitivity and specificity when
searching PsycINFO for treatment studies and systematic reviews. Consistent, accurate
indexing using specific index terms for randomized controlled trials and systematic reviews
could enhance performance (i.e., help maintain high sensitivity and high specificity).
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Table 1
Single Term with the Best Sensitivity (keeping Specificity >50%), Best Specificity (keeping Sensitivity >50%),
and Best Optimization of Sensitivity and Specificity (based on the lowest possible absolute difference between
sensitivity and specificity) for Detecting Studies of Treatment in PsycINFO in 2000. Values are percentages
(95% confidence intervals).

Searchterm Sensitivity Specificity Precision’ Accuracy

OVID search (n=233) (n=16068) (n=6301)

Best sensitivity &

Best specificity

random:.tw. 76.8 94.1 33.1 93.4
(71.4t0 82.2) (93.5t0 94.6) (29.2t037.1) (92.8 t0 94.0)

: = truncation; tw = textword (word or phrase appears in title or abstract); exp = explode, a search term that automatically includes narrower index terms
under the selected heading.

*
Search strategies are reported using Ovid's search engine syntax for PsycINFO.

7 - .
Denominator varies by row.
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Table 2
Single Term with the Best Sensitivity (keeping Specificity >50%), Best Specificity (keeping Sensitivity >50%),
and Best Optimization of Sensitivity and Specificity (based on the lowest possible absolute difference between
sensitivity and specificity) for Detecting Systematic Reviews in PsycINFO in 2000. Values are percentages (95%
confidence intervals).

Searchterm Sensitivity Specificity PrecisionT Accuracy

OVID search (n=58) (n=6243) (n=6301)

Best sensitivity &

Best specificity &

Best optimization of sensitivity &

specificity

exp treatment 55.2 66.7 15 66.6
(42.4 10 68.0) (65.5t0 67.9) (1.0 to 2.0) (65.4 to 66.7)

exp = explode, a search term that automatically includes narrower index terms under the selected heading.
*
Search strategies are reported using Ovid's search engine syntax for PsycINFO.

7 . .
Denominator varies by row.
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Combination of Terms with the Best Sensitivity (keeping Specificity >50%), Best Specificity (keeping Sensitivity
>50%), and Best Optimization of Sensitivity and Specificity (based on the lowest possible absolute difference
between sensitivity and specificity) for Detecting Studies of Treatment in PsycINFO in 2000. Values are
percentages (95% confidence intervals).

Search Strategy Sensitivity Specificity Precision! Accuracy
OVID search (n=233) (n=6068) (n=6301)
Best sensitivity

control:.tw. 97.9 52.2 7.3 53.9

OR random:.tw. (96.0 t0 99.7) (51.0t0 53.5) (6.4108.2) (52.7 t0 55.1)
OR exp treatment

Small drop in sensitivty with a

substantive gain in specificity

placebo:.tw. 96.1 65.2 9.6 66.3

OR random:.tw. (93.7 t0 98.6) (64.0 to 66.4) (8.41010.8) (65.2 to 67.5)
OR exp treatment

Best specificity

double-blind.tw. 51.5 97.7 46.7 96.0

OR random: assigned:.tw. (45.1t0 57.9) (97.4t098.1) (40.6 to 52.8) (95.6 to 96.5)
Small drop in specificity with a

substantive gain in sensitivity

double-blind.tw. 76.8 95.7 41.0 95.0

OR randomized.tw. (71.410 82.2) (95.2 t0 96.3) (36.4 to 45.6) (94.5 t0 95.6)
OR randomly assigned.tw.

Best optimization of sensitivity

& specificity

double-blind.tw. 79.4 79.5 13.0 79.5

OR random: assigned.tw. (74.2 to 84.6) (78.5 t0 80.5) (11.2t0 14.7) (78.5 t0 80.5)
OR control.tw.

: = truncation; tw = textword (word or phrase appears in title or abstract); exp = explode, a search term that automatically includes narrower indexi terms

under the selected heading.

*
Search strategies are reported using Ovid's search engine syntax for PsycINFO.

s . .
Denominator varies by row.
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Table 4
Combination of Terms with the Best Sensitivity (keeping Specificity >50%), Best Specificity (keeping Sensitivity
>50%), and Best Optimization of Sensitivity and Specificity (based on the lowest possible absolute difference
between sensitivity and specificity) for Detecting Systematic Reviews in PsycINFO in 2000. Values are
percentages (95% confidence intervals).

Search Strategy Sensitivity Specificity Precision! Accuracy
OVID search (n=56) (n=6243) (n=6301)
Best sensitivity

risk:.tw. 81.0 54.4 1.6 54.7

OR search:.tw. (70.9t0 91.1) (53.2 to 55.6) (1.2t02.1) (53.4 t0 55.9)
OR exp treatment

Best specificity

meta-analysis.tw. 51.7 98.1 20.3 97.7

OR search:.tw. (38.9 to 64.6) (97.810 98.4) (13.810 26.7) (97.3t098.1)

Small drop in specificity with a
substantive gain in sensitivity

meta-analysis.tw. 67.2 94.6 10.4 94.4

OR effectiveness.tw. (55.2t0 79.3) (94.11t095.2) (7.31t0 13.5) (93.8 t0 94.9)
OR search:.tw.

Best optimization of sensitivity

& specificity

control:.tw. 65.5 64.6 17 64.6

OR effectiveness.tw. (53.3t0 77.8) (63.4 t0 65.8) (1.2t02.2) (63.5 to 65.8)
OR risk:.tw.

: = truncation,; ;tw = textword (word or phrase appears in title or abstract); pt = publication type; sh = subject heading; dt = drug therapy; fs = floating
subheading.

*
Search strategies are reported using Ovid's search engine syntax for PsycINFO.

7 . .
Denominator varies by row.
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