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The authors created two tools to achieve the goals of
providing physicians with a way to review alternative
diagnoses and improving access to relevant evidence-
based library resources without disrupting estab-
lished workflows. The ‘‘diagnostic decision support
tool’’ lifted terms from standard, coded fields in the
electronic health record and sent them to Isabel,
which produced a list of possible diagnoses. The
physicians chose their diagnoses and were presented
with the ‘‘knowledge page,’’ a collection of evidence-
based library resources. Each resource was automat-
ically populated with search results based on the
chosen diagnosis. Physicians responded positively to
the ‘‘knowledge page.’’

INTRODUCTION

Incorporating evidence-based information into pa-
tient care requires making the right information
available at the right time [1]. The right time may be
during the diagnostic process, while providing care at
the patient’s bedside, or at any other point on the
examination and treatment continuum. Physicians
who are already under pressure to see more patients
in less time are less likely to search for information to
inform their decisions when the search interrupts
their workflow [2]. One method to remedy this
situation is to provide a clinical decision support
(CDS) system with links to relevant evidence-based
information resources that can be accessed directly
from the electronic health record (EHR) through the
use of infobuttons. ‘‘Studies on Infobuttons have
shown that clinicians find them useful and that
information specific to a particular patient’s situation
is more useful than general information’’ [3]. CDS
systems are ‘‘active knowledge systems which use
two or more items of patient data to generate case-
specific advice’’ [4]. Infobuttons are defined as ‘‘links
between clinical information systems and online
knowledge resources’’ [5]. Integrating CDS resources
into existing clinical workflows via infobuttons has
the potential to reduce diagnostic or treatment errors

by providing evidence-based information specific to
the clinical scenario at hand.

This report describes a pilot project to integrate a
CDS tool that includes context-sensitive, evidence-
based information resources in an EHR that supports
the emergency unit (EU) of a 250-bed pediatric
teaching hospital. As in previous efforts reported by
libraries to embed CDS tools into the EHR, the
authors focused on providing library content at the
point of care [6, 7]. The project built on previous work
by adding a way for patient data specific to an
emergency room visit to be pulled directly from
the EHR by clicking an infobutton, resulting in a list
of possible diagnoses from which a search for
related evidence-based information is automatically
generated. Past efforts did not include a list of
possible diagnoses, and searches had to be manually
entered by the user. The goals of the project reported
here were to (1) provide a straightforward mechanism
for physicians to review alternative diagnoses prior
to finalizing a treatment plan and (2) dramatically
improve the ease of access to relevant evidence-based
information resources without disrupting established
workflows.

DEVELOPMENT OF A SPECIALIZED CLINICAL
DECISION SUPPORT TOOL

A new chief medical information officer at the
hospital wanted to integrate a CDS tool into the
EU’s EHR and saw the library as an essential
component in this project. He convened a committee
comprising two clinical librarians, the medical library
director and associate director; the information
systems coordinator (ISC) who handles the technical
aspects of the EHR for the emergency medicine
department; and two physicians specializing in
informatics to plan the creation and integration of a
CDS into the emergency medicine department EHR.
The main issues considered were: (1) locating a
vendor who was prepared to work with Wellsoft,
the EHR software in use at the time; (2) pulling
contextual data from the patient record; (3) providing
a mechanism for physicians to review alternative
diagnoses; (4) providing seamless access to context-
based, evidence-based information resources without
interrupting work flow; (5) promoting the tool to
users and educating them on how to use it; and (6)
measuring the success of the tool.

EBSCO, UpToDate, and Isabel were approached as
potential partners in our project. Isabel was selected
based on their prior experience and willingness to
work with Wellsoft. Isabel is a diagnosis checklist tool
to help physicians broaden their differential diagno-
ses and recognize a disease at the point of care [8].

Working with Isabel and Wellsoft, the ISC created
and integrated a diagnostic decision support tool
(DDST) into the EHR. This tool works by lifting terms
from standard coded fields in the record for age,
gender, chief complaint, triage impression, positive
findings, and history of present illnesses and sending

* Based on a presentation at MLA ’12, the 112th Annual Meeting of
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the terms to Isabel, which then runs a search and
produces a result of possible diagnoses (Figure 1).

Isabel provided a basic web-based knowledge page
(KP) for each diagnosis that initially offered textbook
chapters, an option for a broad search of PubMed, and
a link to the medical library’s website. Isabel sent this
KP to the librarians on the team and requested
feedback. Based on both librarians’ extensive training
and experience in the clinical application of evidence-
based information and facilitation of access to library
resources, the medical librarians requested the addi-
tion of resources including clinical summaries from
UpToDate and First Consult, articles ranked by level
of evidence via TRIP, images from Google Images,
public health information via the Centers for Disease
Control and Prevention, and consumer health infor-
mation from MedlinePlus. The librarians did not
consider a general link to the library’s website
particularly useful and requested that it be replaced
with a personalized email link to a librarian.
Additionally, the PubMed search was modified to
focus on the most recently published research and
case studies. All of these changes were made prior to
the pilot launch.

When physicians are in a patient’s record in the
EHR, they see a ‘‘DDST’’ tab. When they choose that
tab, a window comes up with the list of possible
diagnoses from Isabel (Figure 1). At that point, they
can choose one of the listed diagnoses, and clicking on
a diagnosis launches the KP. The word or phrase

describing the diagnosis from Isabel is embedded into
uniform resource locators (URLs) that are used to run
searches in all resources in the KP at the same time.
Physicians see a new page that lists each resource in a
column on the left of the page, and the full result from
whichever resource they click on is in a larger column
to the right that fills the rest of the page. From there,
they can choose which search result or resource they
want to look at more closely, and that result fills the
right-hand column.

IMPLEMENTATION

The pilot was launched in October 2011 and ran until
April 2012. To introduce and evaluate the new tool,
presentations to members of the EU division, includ-
ing attending physicians and fellows, were held
before, during, and after the pilot. These sessions
were scheduled with the division secretary as part
of regularly scheduled weekly EU meetings. They
consisted of demonstrating the DDST and KP via a
PowerPoint presentation that showed click-by-click
screenshots of the user experience from launching
Isabel from the EHR to each individual resource listed
in the KP. Participants were then asked for feedback.

In addition, with support from the chief resi-
dents, one of the authors (Yaeger) approached atten-
ding physicians and residents in the EU physician
workspace to demonstrate the DDST and KP at the
point of care. Reference cards created by the vendor

Figure 1
Diagnostic decision support tool (DDST)

The DDST passes patient information to Isabel. Isabel produces a list of possible diagnoses based on the patient information. When the user chooses one of those
diagnoses, the keyword that represents that diagnosis is passed to each resource in the knowledge page via an embedded uniform resource locator.
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and librarian business cards were handed out. Step-
by-step instructions on how to use the DDST and
KP were presented at meetings of the Emergency
Preparedness Workgroup, EU division, Education
Committee, and a resident noon conference.

Overall, 25 visits were made to the EU, 5 presenta-
tions were made, and 3 focus groups were conducted. A
total of 150 physicians out of 200 were reached directly.

MEASUREMENT

A three-question evaluation survey about the effect of
Isabel’s list of potential diagnoses on diagnosis,
consultation, and treatment was integrated to the
right of the list of diagnoses. Survey results and access
were recorded by the ISC. The turnaround time from
initiation of the DDST from the EHR to the presen-
tation of possible diagnoses by Isabel was determined.
The number of times that physicians initiated the
DDST and the number of times that the DDST was
used with unique patients were also tracked. The
number of times that the KP was accessed was not
tracked. Field observation notes and physician com-
ments were recorded by the librarian (Yaeger) during
presentations, EU one-on-one education visits, and
focus groups.

RESULTS

The DDST was initiated 167 times for 125 unique
patients out of a potential 34,000 patients from
October 2011 through April 2012.

Two users responded to the survey. Both respond-
ers confirmed that Isabel’s list of potential diagnoses
influenced their differential diagnoses.

The 7 physicians who attended the focus groups
responded negatively to Isabel’s list of potential
diagnoses but were interested in and excited about
the KP. They strongly suggested the DDST be
redesigned to incorporate the diagnosis from the
EHR and send it directly to the KP, bypassing Isabel
altogether.

Several users outside the focus groups also ex-
pressed keen interest in the KP and explained that
while they were familiar with most of the resources,
they rarely remembered to use them on their own.
Additionally, for most of them this was their first
exposure to TRIP and MedlinePlus.

The turnaround time from initiation of the DDST to
the presentation of possible diagnoses by Isabel was
24.5 seconds (+/23). Lack of interest in moving
beyond the list of possible diagnoses to the KP and
annoyance at the turnaround time from the DDST to
Isabel were observed.

DISCUSSION

The physicians in the focus groups explained that
they did not need assistance via Isabel to make correct
diagnoses. They liked the KP because search results
were automatically generated and included resources
they did not normally think to use.

Users expressed lack of interest in choosing a
diagnosis from the list of possible diagnoses aggre-
gated by Isabel. Making that choice would have taken
them to the automatically generated evidence-based
information search results in the KP, based on their
chosen diagnoses. The physicians were reluctant to
choose a diagnosis from the list because the physi-
cian’s own diagnosis was often not listed or the
suggested diagnoses were too broad. For example, in
a case where the patient had a broken elbow joint, the
possible diagnosis that Isabel offered was ‘‘broken
arm.’’ A possible reason for missing and overly broad
diagnoses was that the list was made available at a
point in the examination when the physician had
only partially filled out the patient record. The
accuracy of the differentials can only be as good as
the data the DDST pulls and sends to Isabel. The
24.5 seconds (+/23) wait time for the DDST to run
and then for Isabel to produce results was perceived
as time wasted, and it deterred use.

The low response rate to the survey was likely
because of physical and temporal placement. Physi-
cally, it appeared on the far-right bottom of the
possible diagnoses page in Isabel. When looking at
that page, users were focused on the list of diagnoses,
so many overlooked the survey. Temporally, the
survey appeared before users had a chance to access
the KP.

CONCLUSION

Integrating evidence-based information resources
into the point-of-care workflow requires constant
effort and time. Physician feedback received as part
of this project supports making library resources
accessible, mobile, and usable in the clinical environ-
ment. By conducting this pilot, the authors better
understand the challenges involved in integrating a
CDS tool into the EHR and physician workflow in the
EU. The goal to provide a straightforward mecha-
nism for physicians to review alternative diagnoses
prior to finalizing a treatment plan was achieved in
part. The authors were successful in creating and
integrating the DDST and connecting it to the
differential diagnostic tool, Isabel. However, to make
the DDST more effective, the tool will need to be
redesigned to pull more patient data and produce
results faster.

In focus groups and during the real time demon-
strations in the EU, physicians requested that their
diagnoses be pulled from the EHR and passed
directly to the KP. Unfortunately, their diagnoses
were often in the notes section of the EHR, which did
not have standard coded fields. After the pilot, the
authors added a dialog box to the EHR where the
physician can enter search terms that are passed via
embedded URLs to each resource in the KP.

Evidence from this project suggests that physicians
value one click access to search results that are
automatically populated based on the diagnosis in
multiple evidence-based library resources via the KP.
Bernard Becker Medical Library staff developed an
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independent KP that can be readily integrated into
other EHRs in use throughout the medical center. The
authors plan to continue this work, testing the
independent KP with additional EHRs, to provide
physicians with what they want: one click access to
evidence-based resources.
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This study analyzed the overlap between roles and
activities that health care navigators perform and
competencies identified by the Medical Library
Association’s (MLA’s) educational policy statement.
Roles and activities that health care navigators
perform were gleaned from published literature. Once
common roles and activities that health care naviga-
tors perform were identified, MLA competencies
were mapped against those roles and activities to
identify areas of overlap. The greatest extent of
correspondence occurred in patient empowerment
and support. Further research is warranted to
determine the extent to which health sciences librar-
ians might assume responsibility for roles and
activities that health care navigators perform.

According to the American Medical Association, ‘‘the
primary role of a patient navigator should be to foster
patient autonomy and provide patients with information
that enhances their ability to make appropriate health
care choices and/or receive medical care with an en-
hanced sense of confidence about risks, benefits and
responsibilities.’’ Furthermore, ‘‘a patient navigator is
someone whose primary responsibility is to provide
personalized guidance to patients as they move through
the health care system. The term patient navigator is often
used interchangeably with the term ‘patient advocate,’
and the role may be filled formally or informally by
individuals with clinical, legal, financial or administrative
experience, or by someone who has personal experience
facing health care-related challenges’’ [1].

Most any discussion of care navigation includes
provision of relevant information as a responsibility.
While not specific to health sciences librarianship,
many activities associated with health care naviga-
tors are related to the Medical Library Association’s
(MLA’s) Competencies for Lifelong Learning and Profes-
sional Success [2]. The current study investigated
professional roles performed by patient navigators
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