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Order Out of Chaos:
Emergency Department
Integration Software

Mark Daniel Olszyk, MD, MBA, CPE; Gary Tyndall, MD; and David Gelman, MD

The Veterans Health Administration has developed a software system for emergency
departments that interfaces with the electronic health record system to increase awareness,
streamline flow, enhance communications, and augment safety. These authors describe
the historical development of the software, including the need, the circumstances
of its development, and its implementation.

or as long as there have been

emergency departments (EDs),

there has been a need to keep

track of patients and their sta-
tus. For most of that history, EDs
have made due with racks of paper
charts with a flag system, dry erase
boards, chalkboards, or some com-
bination. Although worn through
overuse and often illegible, dry erase
boards present a low threshold to
entry, incur minimal capital expendi-
tures, are virtually maintenance free,
and are intuitively easy to operate.
However, as emergency medicine
(EM) becomes evermore concerned
with patient flow, efficiency, and an-
alyzing care delivery, it is clear that
a better method of tracking patients
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and care delivery is required. An op-
timal system would give data that
yielded long-term, high-level, or in-
depth views of all aspects of ED pa-
tient flow. Department chiefs cannot
rely on intuitive or anecdotal knowl-
edge about which patient care steps
(eg, laboratory processing, clinical
decision making, or inpatient bed ac-
quisition) create the largest delays.
They need hard data that can be
analyzed and dissected. A dry erase

board cannot meet those demands,
because the data are captured only
temporarily, in 1 instance, and in
1 location. Data are prone to error,
because the board is not smart and
has no built-in fact-checking capa-
bilities. Finally, and most impor-
tant, data are lost as soon as they are
erased. This runs counter to the Vet-
erans Health Administration (VHA)
culture of improving care by captur-
ing essential performance-related
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data and using the knowledge gained
from that data for improvement ini-
tiatives. The impetus for VHA Emer-
gency Medicine is to replace the
traditional whiteboards with a digital
representation of patient flow, track
the arrival of the patient in the ED to
his or her eventual disposition, and
then analyze all those steps individ-
ually or in aggregate to learn more

CPRS but remain nimble enough to
be responsive to the needs of a busy
clinical environment that cares for
multiple patients in parallel.

There existed several options to
obtain this intelligent patient track-
ing system: (1) Buy a program off
the shelf and in use by private sector
EDs; (2) Contract with a developer to
write the code for a tailor-made solu-

mergency departments require an application that can

harness the strengths of the CPRS but remain nimble
enough to be responsive to the needs of a busy clinical
environment that cares for multiple patients in parallel.

about the dynamics and challenges
of ED operations and thus provide
evidence and analytics that suggest
improvements.

The VHA is recognized as hav-
ing one of the best electronic health
record (EHR) systems in the world,
the Computerized Patient Record
System (CPRS).' Because the bulk
of care in the VHA is outpatient pri-
mary or specialty care, the health re-
cord reflects the origins of need that
gave rise to it. The records system
is geared toward primary care phy-
sicians seeing 1 patient at a time. It
provides a great depth of information
about any 1 patient, but it lacks the
agility to navigate quickly between
patient records that emergency pro-
viders require in their world of paral-
lel care delivery. It also records data,
laboratory values, narrative encoun-
ters, and the like but not the time
segments between discrete points of
care. Thus, it is more like a collection
of high-quality still photographs, not
the movie that would assist Monday-
morning quarterbacks and coaches to
dissect and analyze the coordinated
team sport that is EM. Emergency
departments require an application
that can harness the strengths of the

tion; and (3) Explore a do-it-yourself
option. Option 1, the licensing of
a commercial off-the-shelf (COTS)
product, would seem the easiest
but was fraught with potential haz-
ard. Most COTS products came as a
suite of products and not as an 4 la
carte program. Because VHA already
had a robust EHR system, buying a
commercial system that bundled pa-
tient tracking and EHR functional-
ity would result in an unnecessary
expense. Prior health technology
projects undertaken by VHA dem-
onstrated difficulties ensuring sup-
port of a COTS product over its
entire lifecycle. Also, integrating an
outside product with the CPRS was
not always straightforward. Option
2 also presented a challenge: Many
developers were not familiar with the
code in which the CPRS was written
and if not internally managed, any
change in the CPRS would result in
the need to upgrade the interface and
perhaps the ED tracking system itself.
This is not an easy feat if the original
developers had moved on to other
projects. There were also a myriad of
competing projects, each with strong
arguments for precious resources
and better track records to attract

the confidence of leadership. In the
end, developing an in-house solu-
tion seemed the right decision and,
in retrospect, the only decision. The
Syracuse VA Medical Center was the
cradle of the Emergency Department
Integration Software (EDIS) project,
where local developers worked di-
rectly with clinicians and program-
mers to create the software.

Forward thinking ED directors
across VHA heard of the locally cre-
ated software and clamored to bring
it to their departments. At first, there
were only a few test sites, and each
proved instrumental in further refin-
ing, debugging, and improving the
software. But within a few years,
EDIS rolled out to the entire network
of 146 VHA EDs and Urgent Care
Centers (UCCs) nationwide, track-
ing more than 2 million ED and UCC
visits annually.

Current EDIS functionality sup-
ports the following needs: (1) im-
proved awareness through real-time
display of patient flow, including
number of laboratory and radiol-
ogy tests pending or returned; (2)
reporting for VHA use and for out-
side organizations such as the Center
for Medicaid and Medicare Services
(CMS); (3) improved care by provid-
ing providers with data to evaluate
their efficiencies of care; (4) stan-
dardized workflow across the many
VHA emergency care sites; and (5)
future implementation, in concert
with the CPRS, of decision support
and clinical pathways.

IMPROVED AWARENESS

EDIS’s primary benefit for ED staff
is that it has good situational aware-
ness. Most EDs do not offer a uni-
versal and clear line of site of the
entire department from every van-
tage point. Most do not even allow
an unobstructed view of the existent
whiteboard. However, EDIS can run
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in multiple locations and provides
the same view in each location. Real-
time patient status displays on both
large screen monitors and desktops,
enabling staff to maintain situational
awareness and identify bottlenecks in
patient flow. The large monitors can
be as big as the physical environment
allows. Patient data that are available
for display include patient identifi-
ers, triage-level room assignment, sta-
tus, provider and nurse assignments,
order status, free text comments, and
elapsed minutes from first contact.
This information makes it much eas-
ier to locate a patient by name, diag-
nosis, or bed location. High-alert tags
help staff to identify patients with the
same or similar names, and configu-
rable color codes allow identification
of special populations (eg, active-
duty military and pediatrics).

The improved awareness extends
beyond the ED. Because the data and
patient status are electronic, the in-
formation board can be replicated
anywhere. Phlebotomists in the
laboratory can see whether there are
any orders simply by glancing at the
screen. Nurses on the wards or in the
ICU can scan the board to look for
potential admissions. Administrators
and bed control officers can keep tabs
on flow and clinical operations. As a
result of these key features, EDIS has
become a key component in a smart
hospital management system.

Direct storage in VHA patient da-
tabases allows for seamless access to
records and provides opportunities
for robust reporting and analytics in
support of rational resource alloca-
tion, forecasting, and preparation
for exigencies. Data available for re-
view and analysis can be organized
and ordered by any of these data, as
well as by diagnosis and disposition.
EDIS generates time stamps created
by software interaction representing
key events during patient evaluation
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and care, which can be used later for
patient flow analysis, such as identifi-
cation of common delays or obstacles
to discharge.

As Mark Smith, MD, and Craig
Feied, MD, pointed out in a paper
published by the New England Com-
plex Systems Institute, the emergency
care setting (being a complex system)
is often resistant to simple changes
causing predictable outcomes.* They
argued that the key to improving
such a system is to provide informa-
tion about the system itself. Sunshin-
ing critical information can be all
that’s needed to nudge a complex sys-
tem in such a way that it improves
itself. Smith and Feied went on to
say, “By making process information
public, people tend to act so that the
information reflects favorably upon
them.” One example of this is sun-
shining personal productivity. Prior
to EDIS, ED physicians could only

measuring ED length of stay for ad-
mitted and discharged patients, as
well as bed delay (the time from ad-
mission decision to ED departure)
for admitted patients. Prior to EDIS,
reporting these intervals of care
would have been impossible. Local
reports can be generated from EDIS
data. National reporting capabilities
are currently being developed that
will use data accessed from a central
data repository. The reports will yield
information on daily department ac-
tivity, provider productivity, patterns
in patient presentation or diagnosis,
missed opportunities, bed availability,
and variation of workload through-
out or between days, weeks, and
months.

IMPROVED CARE

EDIS contains simple tools for
safety and privacy. It provides a vi-
sual warning on the display boards

nlike a whiteboard where anything can be written,

display of patient-related information can be confined
to data fields that do not include free text, thereby reducing
the possibility of displaying sensitive material regarding a
patient’s symptoms or diagnosis.

evaluate their work based on billing
data or how many patients they saw
over time, possibly broken out into
intensity by CPT codes. However,
EDIS allows for real-time tracking
of productivity by allowing a clearer
means for providers and nurses to
compare their current and historical
performance with that of their peers.

REPORTING

First and foremost, EDIS addresses
the reporting requirements for mea-
sures of an ED’s throughput. The
VHA implements several perfor-
mance measures. The CMS is cur-
rently in the review process for

when 2 patients in the ED have the
same last name. When new patients
are added, EDIS uses the same algo-
rithm as the CPRS to alert users of
patients with similar medical record
numbers or last names. This reduces
the likelihood of choosing an incor-
rect patient. The use of flat-screen
displays makes patient information
more readable and eliminates the is-
sues of legibility of the prior white-
boards. Unlike a whiteboard where
anything can be written, display of
patient-related information can be
confined to data fields that do not in-
clude free text, thereby reducing the
possibility of displaying sensitive ma-
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terial regarding a patients symptoms
or diagnosis.

STANDARDIZED WORKFLOW

As soon as EDIS was running in
more than 1 ED, it became clear that
there was not a common language
among ED staff. Seemingly unambig-
uous terms like admission, discharge,
and delay were all locally defined and
had different triggers, connotations,
and associated processes. Subcom-
mittees were chartered to define com-
mon nomenclature for the ED. These
terms were hardwired into the EDIS
vocabulary with very strict defini-
tions. Although the software is locally
configurable to allow departments to
reflect an accurate representation of
their department, the terminology is

lows access to data and order entry
directly from the graphical display
screen, thus eliminating unneeded
steps. Every improvement has been
suggested or implemented with sim-
plicity in mind. Every minute saved
in the ED means more time for pa-
tient care. In the interest of safety and
better data analysis, future versions
of EDIS will have flags or icons for
high-risk patients, gender, age, and
information, such as veteran vs ac-
tive-duty military status.

Mindful that EM providers and
staff are constantly on the move, fu-
ture versions of EDIS will be con-
figured for mobile platforms, such
as tablets, smartphones, and hand-
held computers, which will finally
free staff of the bonds of the nurses’

Mindful that EM providers and staff are constantly

on the move, future versions of EDIS will be config-
ured for mobile platforms, such as tablets, smartphones,
and handheld computers, which will finally free staff of the
bonds of the nurses’ station or dictation room.

fixed. Additionally, reasons for dis-
charges or delays were made finite,
so whether data are aggregated from
1 site or from many sites, common
clusters will emerge. This allows
VHA ED staff to speak a common
language and thus communicate pro-
cess improvements and best practices
even outside of EDIS. Prompts may
also appear to remind a provider to
enter the reasons a patient has ex-
ceeded some predetermined length
of time. These prompts can be set na-
tionally so that all sites are reporting
the same metrics in the same way.

FUTURE PROJECTS

The second version of EDIS is cur-
rently in testing stages. It navigates
more quickly and easily to the un-
derlying CPRS architecture. It al-

station or dictation room. This will
increase safety and accuracy as or-
ders and notes will be written at the
bedside, while explaining the plan of
care and expectations to the patient
and family in real time.

With regulatory conditions driv-
ing more ED care, ED physicians and
nurses are placing more reliance on
clinical decision support tools, path-
ways, and order sets to help them
provide their patients with the best
possible care and to increase patient
safety. The initial effort to incorporate
pathways will occur in EDIS Version
2 with a goal of directing assess-
ment and therapy for acute ischemic
stroke. This pathway is under devel-
opment to support the VHA Acute
Ischemic Stroke Care initiative and
will be adapted from a VHA proto-

type decision support tool, Stroke
Quality Improvement Decision Sup-
port System. When completed, it
will remain as an icon on the triage
nurses’ desktop screen. As soon as
a patient presents to the ED with a
concerning symptom, a prompt on
EDIS will trigger the pathway or will
suggest that the pathway be consid-
ered. Once activated, the pathway
will present a comprehensive series
of assessments and orders designed
to reduce the time from presentation
to definitive therapy. For many in the
health care industry, the mantras of
“time is muscle” and “time is brain”
are well-worn saws, but clinical
pathways built into the ED software
bring the promise to accelerate care,
minimize errors, and build in recom-
mendations from up-to-date clinical
evidence and literature. Pathways for
cardiac conditions, gastrointestinal
hemorrhage, burns, poisonings, and
other conditions that frequently pres-
ent to the ED will soon follow.
Future applications that will le-
verage the efficiencies and quality
extended by EDIS are real-time loca-
tion systems (RTLS), graphical user
interfaces for mobile devices, and
corporate data warehouse matrix
management. VHA has many con-
current projects to evaluate the adop-
tion and integration of RTLS. Initially
used at a few VHA sites for tracking
specialized equipment, the RTLS
paradigm of using wireless sensors
to track movement in space is start-
ing to enter the patient care arena.
In the ED, RTLS will reduce the data
entry burden on clinicians. This will
greatly increase the accuracy of time
points associated with patient or pro-
vider movement, for instance, the
time of first contact with a physician
or the time a patient spends outside
the ED in radiology. Defining the vi-
sion and scope for RTLS use is a dif-
ficult process; however, achieving a
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unified vision across all hospital de-
partments, let alone across all VHA
regions, will be necessary to allow for
interoperability of these systems and
use of the captured data. The pro-
curement and implementation of an
eventual solution will be harder still.

Some of the benefits of EDIS were
not even imagined before its con-
struction. Research is ongoing to
evaluate whether triage data collected
from EDIS can be used in a predic-
tion model to estimate the number of
admissions that are likely given the
current patient mix in an ED. The
large geographic scope of the data
captured by EDIS makes syndromic
surveillance for outbreaks of respira-
tory and gastrointestinal pathogens
or even screening for toxidromes re-
lated to chemical or biological terror-
ism possible.

SUMMARY

The VHA EDs have made great
strides in the past 5 years, adopt-
ing standard nomenclature and pro-

To our readers of this special issue:
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access to the survey.
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for your input!
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cesses, increasing patient safety and
staff awareness, and collecting data
in a way that lends toward mod-
eling and prediction. Many, if not
most, of these gains have been real-
ized directly from EDIS or from the
work involved in its development
and deployment. Future versions
will be even more functional and
adapted to the rigors of EM. The
VHA supports one of the largest
networks of EDs in the world, and
EDIS can be credited with improv-
ing the care of millions of veterans
and their families when they most

need it. @
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