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INTRODUCTION

Increasingly, medical residency programs are teaching
their trainees how to practice evidence-based medicine
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Table 1
Overall MEDLINE searching strategy presented in workshop

1. Develop a focused clinical question and break the question down into components to focus on for searching:
A. patient groups, conditions, diseases
B. intervention, risk factor
C. comparison intervention (if necessary)
D. outcome (if other than mortality/morbidity)
2. For each component of your question, gather as many articles as possible:
A. enter topic for search, and look at Medical Subject Headings (MeSH) subjects that come up
B. explode all the broadest MeSH terms that are most related to your topic
C. use textword search to find more articles or to find articles if no MeSH subjects were found initially
D. use truncation symbol ($) for textwords to gather similar words with different endings
E. if necessary, look at some initial articles obtained to find other ideas for possible relevant MeSH terms or textwords
F. combine all sets from MeSH explosion and textword search for the component using the ‘‘OR’’ command to create one ‘‘mega-set’’ for the component
G. repeat process above for each component of the clinical question
3. Find common references between each component ‘‘mega-sets’’ by combining using the ‘‘AND’’ command
4. Narrow down the common references found to the most relevant type of evidence using the appropriate methodological filters
5. Rerun search strategy in older years of MEDLINE database

(EBM), with one-third of internal medicine programs
now offering freestanding EBM curricula [1]. Most
EBM curricula described in the literature focus on
teaching critical appraisal of original journal research
[2]. However, other aspects of EBM are equally impor-
tant. One crucial step is efficiently finding the best lit-
erature that answers clinical questions. As part of a
newly implemented EBM curriculum, the authors have
developed a workshop to teach our internal medicine
housestaff how to search MEDLINE efficiently and ef-
fectively to find the answers to clinical questions aris-
ing from patient care.

PROGRAM DESCRIPTION

In the fall of 1997, we conducted a needs assessment
to ascertain our residents’ skills in literature searching.
We performed a convenience sample by distributing a
survey at various meetings of residents. Thirty-six per-
cent of the respondents described their MEDLINE
searching skills as only fair or poor. In addition, 56%
felt teaching in this area would be extremely or very
useful for them.

To address the identified learning needs of our res-
idents, we developed a three-hour workshop on using
Ovid’s version of MEDLINE to find high-quality in-
formation to answer clinical questions. After a pilot
test of the workshop, the session was implemented
with all second-year medicine residents (N 5 42, male
5 61.9%, mean age 5 30). We taught the workshop six
times (once per month over a six-month period), with
an average of seven residents per workshop.

WORKSHOP CONTENTS

In advance of the workshop, the residents were as-
signed to read a series of articles about using MED-
LINE and searching to find answers to clinical ques-
tions [3–5]. The workshop began with a thirty-minute
didactic presentation on MEDLINE searching. Topics

included Medical Subject Headings (MeSH) versus
textword searching, ‘‘explode’’ feature, search term
truncation, Boolean operators, and use of the meth-
odological filters developed by Haynes et al. [6]. Lastly,
we provided an overall approach for converting clin-
ical questions from patient encounters into MEDLINE
search strategies [7, 8] (Table 1). The approach empha-
sized retrieval of the largest possible sets (‘‘mega-
sets’’) for each of the strategy components to find all
of the potentially relevant literature. The methodolog-
ical filters were then used to identify the most clini-
cally relevant articles.

The class then moved to the library computer center,
where the residents were provided with personal com-
puters for the remainder of the workshop. Searches
were performed with Ovid’s MEDLINE search inter-
face. We guided the residents step by step in perform-
ing two MEDLINE searches for clinical questions from
two hypothetical clinical scenarios, using the search
functions and strategies described in the earlier didac-
tic session. A handout contained materials from the
didactic session, the clinical scenarios, and step-by-
step instructions for the MEDLINE searches. Finally,
class participants independently performed practice
searches from a third scenario, with instructors avail-
able for assistance. All scenarios related to problems
that would be seen in primary care medical practices.
Two instructors supported the workshop; one primar-
ily led the step-by-step instructions, and the other pro-
vided individual assistance for participants as needed.

PROGRAM EVALUATION

One week before the workshop, residents performed a
pretest MEDLINE search, based on a clinical question
from a hypothetical patient care scenario. Following
the workshop session, the residents were assigned new
scenarios for searching MEDLINE as a posttest. For
example, one of the assigned questions was ‘‘In pa-
tients with Alzheimer’s disease, do any vitamin sup-
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Figure 1
MEDLINE performance checklist

(Pre 5 search before workshop, Post 5 search after workshop)
Pre Post 1. Documentation of searching

produces a written printout of the search strategy used
produces at least one printed reference or citation

2. Relevance of retrieved citation
references or citations produced from the search are relevant to the original clinical question from the scenario
reference produced is of the appropriate type for the clinical question (randomized trial for therapeutics question; cohort study
for prognosis question; diagnostic study for diagnosis question; randomized trial, cohort study, or case-control study for ques-
tions of etiology, risk, or causation)

3. Searching strategies
uses explode function at least once in search strategy
uses textword searching at least once in search strategy
uses truncation ($) symbol at least once in textword searching
uses ‘‘OR’’ to combine smaller sets into one large set at least once
uses ‘‘AND’’ to combine sets at least once
uses an appropriate short or long methodological filter for the clinical question at least once

plements improve their cognitive function or slow pro-
gression of disease?’’ In addition, one to eleven
months after the workshop, for a subsequent session
of the EBM curriculum, residents independently per-
formed MEDLINE searches to answer clinical ques-
tions from one of their own patient encounters. Per-
formance checklists were designed for the MEDLINE
searches. The performance checklists evaluated wheth-
er residents demonstrated the correct use of important
MEDLINE strategies at least once in their searches and
whether they retrieved the appropriate study type and
articles to answer the clinical questions (Figure 1).
Search evaluations were performed by one of the au-
thors (Vogel).

We compared the proportions of residents appro-
priately completing each searching task before, after,
and in ‘‘long-term’’ searches, using the McNemar
change test (Analyze-It Software). The residents’ use
of MEDLINE searching strategies and techniques all
increased significantly (P , 0.05) in searches complet-
ed in the week after the workshop, compared to base-
line. For all of the searching tasks in the long-term
search, one to eleven months after the workshop, a sig-
nificantly higher percentage of residents correctly used
MEDLINE searching skills compared to their pretest
searching (P , 0.05). However, in long-term searches,
residents employed the explode function, textword
searching, truncation, and the ‘‘OR’’ function signifi-
cantly less frequently (P , 0.05) than their posttest
search.

Written feedback was sought at two times: at the end
of the workshop and as part of overall EBM course
evaluations a week later at the end of their ambulatory
block. The workshop was generally very well received
by the residents. In feedback at the end of the ambu-
latory block, more than half the residents rated the
workshop as one of the best learning experiences of
their rotation. Two participants suggested using resi-

dents’ own clinical questions to teach searching in the
future.

DISCUSSION

We have developed a workshop that improves resi-
dents’ ability to search MEDLINE effectively for infor-
mation to answer clinical questions. For all searching
techniques evaluated for the workshop, the percentage
of residents using the technique appropriately im-
proved significantly after the workshop. In self-direct-
ed MEDLINE searches later in the year, residents con-
tinued to demonstrate improved skills compared to
their baseline abilities, although there was a significant
decline in the use of some skills compared to their
searches right after the workshop.

A MEDLINE search back to 1990 yielded only a few
studies related to developing and conducting classes
on MEDLINE searching for residents. Most articles
that concerned MEDLINE training discussed it as part
of the curriculum in medical school, the more recent
articles as a component of EBM instruction [9–14].
Other articles attempted to measure improvement in
searching skills of residents and attending physicians
after participating in MEDLINE training classes. These
studies reported some improvement but also conclud-
ed that designing a good study about teaching meth-
ods was difficult, making additional research needed
[15–17]. We also found articles discussing classes de-
voted to teaching more general information retrieval
skills, but these articles did not detail structure and
content of individual sessions in comparison to what
we describe here [18–20].

The evaluation of our workshop had several signif-
icant limitations. First, there was no control group for
comparison of searching skills over time. Therefore, we
could not exclude the possibility that apparent im-
provement in abilities was related to some factor other
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than our instruction. Second, as only one of the authors
evaluated the residents’ searches, the assessment of
searching skills might have had some bias, possibly
resulting in overstatement of the magnitude of the
benefit of the workshop. Third, we only evaluated the
skills of residents in these structured searching assign-
ments; we could not assess how frequently or thor-
oughly residents might perform searches on their own
as a result of participating in this workshop.

In the future, we need to evaluate how teaching
MEDLINE searching has an impact on residents’ abil-
ities to find information for questions about their ac-
tual patients. It would be important to know that par-
ticipants not only improve their searching skills from
workshops like this, but also are more likely to search
for information in this way. We hope participants
would become more inclined to perform literature
searches to find the most up-to-date information to an-
swer clinical questions, as opposed to looking at less
recent or less valid resources.
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