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Steps for Successful EDIS Selection & Implementation
Todd B. Taylor, MD, FACEP <ttaylor@acep.org>

What to avoid:

The “Holy Grail” Syndrome:
Waiting for the ULTIMATE solution, is no solution
Seek short-term solutions to meet specific definable needs

Don’t purchase systems that tend to automate poor manual processes:

The less human input required the better
ex. Systems that automatically track patients
Systems that automatically capture data already available in hospital HIS or previous EDIS visit

Downtime
EDIS must accommodate downtime from external systems.
Scheduled EDIS downtime (ex. for upgrades) should be less than 5 minutes

Don’t accept enterprise HIS EDIS offering unless it substantially meets EDs needs
Ultimately may be forced to do so, but due diligence in EDIS search process may allow
opportunity to change course if necessary

What do to:

Establish objectives (these will be different for every ED)

Asking the right questions will achieve the right solutions
ex. Improve ED throughout to increase functional bed space, reduce LWOT
Improve availability and tracking of lab results
Certain objectives may be mutually exclusive
ex. Eliminating dictation costs with physician computer charting will likely decrease ED throughput.
Decreased throughput = less revenue which may offset savings achieved by eliminating dictation

Decide what you need then decide what you want (in that order)
What you end up with should be somewhere in the middle

Obtain a guarantee of milestone implementation
Money back guarantee if EDIS not ultimately integrate with the hospital HIS or a
particular module not successfully fully implemented

Fix other “broken” aspects of ED environment before implementing an EDIS
EDIS is only a tool, not the solution

Spend as much time selecting hardware & planning deployment as selecting software
Budget as much money for hardware & deployment as the EDIS software purchase
Modular step-wise implementation in a logical order

Minimize “password bloat”

Buy for today - Tomorrow will change
Consider transition systems as a 3 to 5-year solution that will likely need to be replaced

You are going to make mistakes - Be willing to fail & change course if necessary



Major Components & Subcomponents of an
Emergency Department Information System (EDIS)
Complied by Todd B. Taylor, MD, FACEP

HIS = EDIS is part of the enterprise-wide hospital information system (+\- integration)
Best-of-Breed (BoB) = Niche EDIS vendor that must interface with the HIS

NOTE: Information about EDIS product features is most often obtained via a “Request for Information” (RFI). When
investigating an EDIS purchase, it is critical to determine the components you need (and will use) vs. “wanting it
all”. No current EDIS (HIS or BoB) “does it all” very well. BoB systems tend to have better functionality where as
HIS modules tend to have better integration (i.e. interfaces). Prioritizing components for your needs and selecting
an EDIS that best meets them will significantly increase your chances of a successful EDIS implementation.

For a model EDIS RFI, e-mail your request to: ttaylor@acep.org

The following components have been place in order of importance and recommended

implementation order. Certain subcomponents may be installed out of order, but typically
items later in the process are dependent upon properly functioning earlier components.

System Interfaces* (See “EDIS: HIS vs. BoB” — certain interfaces may be unnecessary with HIS vendor product)
Admit-Discharge-Transfer (ADT)-inbound (will need ADT-outbound if EDIS does primary registration)
Results-inbound (from lab, radiology, etc.)

Orders-outbound (may also need orders-inbound if no CPOE)
EMR-outbound (if EDIS will not be the system of record or primary data repository)

EMR-inbound (if EDIS will capture data, example allergies, from external systems)
*NOTE: Most system interfaces are accomplished via the “Health Level Seven” (HL7) Standard, but that “standard” varies among HIS

products, so custom work is often necessary to achieve data interchange.
Security
Basic user name\password, system time out, JCAHO\HIPAA compliance

Registration (ADT)
BoB: Usually have “mini-reg” capability so patients can be managed pending the ATD interface info arrival
Matching BoB entered info with ADT info may be manual or partially automated

HIS: Most (but not all) integrate ADT directly into the HIS system
May also have “mini-reg” capability to quickly initiate patient care

Tracking
Usually displayed via a computer tracking screen that also serves as the primary system user interface
Patients, staff, assets (i.e. equipment, gurneys, wheelchairs, etc.) may be tracked
Department Metrics: Example — pre-arrival to time of arrival to triage to room to doctor to discharge

Triage Assessment

Although part of nursing documentation, triage assessment is often included as a separate component because
information collected at this point (ex: chief complaint, vital signs, medical & medication history, allergies, etc.)
is critical to patient management within the EDIS. Pay particular attention to this module as it has the potential
to adversely affect ED staff efficiency.

Information Management
Laboratory results (current & prior +\- ability to graph trended results)
Documents (Prior EDIS documents & external text documents, ex. H&P’s, D/C Summary, diagnostic tests, etc.)
Review & bring forward pertinent prior EDIS information (i.e. medical & medication history, allergies, etc.)
Digital radiography (may be achieved via link to external subsystem)

External system data archives (may be the “Holy Grail” by adding the ability to view every piece of patient data)

NOTE: Next to “Tracking”, information management has the most potential for improving ED efficiency by placing “information at your
fingertips”. The above subcomponents have been listed in order of importance. Not all of these are necessary or even possible without
other hospital subsystems (ex. digital radiography).
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Discharge Planning
Instructions, prescriptions, patient education, work\school release, etc.*
Clinical Impressions (Final Diagnoses)* *NOTE: May be part of physician documentation, but can stand alone.
Follow-up management (ex. nurse call back, pending results like GC\Chlamydia, ED recheck, etc.)
Social Service (shelters, transportation, etc.)
Reportable events (infectious disease, domestic violence, etc.)

Computer Provider Order Entry (CPOE)
Order selection with transmittal to appropriate hospital subsystem (i.e. lab, radiology, etc.)
Order sets & protocols (ex. advance triage orders, standard “cardiac chest pain” orders, etc.)

Order tracking (ex. track & alarm when results return time parameter exceeded)*
*NOTE: “Order Tracking” can be done without CPOE, but requires an orders inbound interface for an automated process.

Adverse Drug Event (ADE) (ex. allergy & drug-drug interaction checking)
Medication Administration Record (MAR) (part of nurse documentation enhanced by CPOE)
Order justification (ex. assures required documentation for billing purposes)

Tasks Management
Organizes & distributes tasks to the appropriate provider (or group of providers) based on EDIS functions

Ex. CPOE orders for particular patients are directed to the primary nurse, SVN treatment orders are
directed to respiratory therapy team, splinting orders directed to ortho tech, etc.

Appropriate notification & organization of tasks is critical to the success of CPOE.
Ex. On screen notification of provider specific task lists or defined lists sent to a wifi PDA or text pager.

Alarms & Alerts
Standard metric alarms (ex. room to Dr exceeds threshold) & ad hoc alarms (ex. remind me to recheck in 5 min)
Alerts for various conditions (respiratory isolation, suicide precautions, VIP, etc.)

Reports, Staff Management, Workload & Productivity
Tracking allows better management of resources (beds, staff, etc.) by increasing visibility of the entire ED.
Tools integrated into the EDIS that automate this process & provide real time information are ideal.

Post hoc analysis of a variety of ED metrics (ex. census, aculity, staff:patient ratio, throughput, etc.) at
appropriate intervals (daily, weekly, monthly, quarterly, etc) allow for improved budgeting & staffing.

Preferences
Ability to customize work flow, display screens, etc. by individual based on provider role or log-on
Ability to customize certain documents and processes (ex. discharge instructions, prescriptions, etc.)

Clinician Documentation (nursing, technician, ancillary department personnel)
Patient assessment & re-assessments (includes narrative & objective data, i.e. vital signs)
Procedures (ex. respiratory treatment, 1V start, wound care, splinting, etc.)
Misc. (ex. I/O bodily fluids, belongings, notifications, etc.)
Medication Administration (see CPOE above)

Physician Documentation

Patient history, physical examination, procedures, medical decision making, discharge planning, & diagnosis*
*NOTE: Certain aspect of physician documentation may be done without full documentation implementation (see above)

Pay particular attention to the final output as many EDIS “charts”, although readable, are incomprehensible.

Assurance that the sense of the patient visit is easily ascertained is mandatory.

COMMENT: Computer physician documentation is the most difficult component to implement for a variety of reasons.

Efficiency is entirely dependent upon prior successful implementation of other components that “feed” information to

the physician’s chart. Therefore, this component should always be implemented last & only if more than 50% of

necessary information (ex. medical history — including review of systems, medication history, allergies, lab results, etc.)

is efficiently captured & available for easy integration. Planned cost savings on physician documentation by

eliminating dictation (or other forms of documentation) as the primary “return on investment” (ROI) for an EDIS

purchase is folly. For more information on computer physician charting see:

“Electronic Medical Records (EMR): Do the ‘Write’ Thing” ACEP Scientific Assembly - Monday, October 18, 2004 - (MO-108) by Todd Taylor, MD

“Systems for Charting, Order Entry, Discharge/Prescription Writing” ACEP ED Director’s Academy Series by Richard Bukata, MD
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Optional Components

NOTE: Optional components are not listed in any particular order as utility depends upon the unique needs of an ED.

Forms & Content Management
FORMS: ex. AMA, Consents, EMTALA, Advance Directives, Conditions of Authorization, Medicare ABN, etc.
Print on demand with scan & store vs. electronic forms with signature or biometric acknowledgment
CONTENT: ex. list of local 24-hour pharmacies, dental clinics, free\low cost clinics, etc.

Imaging & Document Management
Capture (i.e. scanning) of paper & external documents (ex. EMS run sheet) with integration into the EMR

Messaging & Communications
Internal Communications (ex. departmental e-mail memo, message to primary nurse by ED physician, etc.)
External Communications (ex. patient information sent to PCP, electronic Rx, etc.)

Automatic Tracking
Automates the process of patient location assignment via infrared &/or radio frequency tracking devices.
Frees staff from the burden of manually assigning patients to an area & improves accuracy of tracking metrics.

Allows tracking of other things, ex. staff & assets
For more information see: “ED Computer Tracking Systems” ACEP ED Director's Academy Series by Todd Taylor, MD

Charge Capture
Supplies & materials for billing management
E/M CPT physician documentation scoring & hospital APC determination
Correct Coding Initiative (CCI) edits, Local Medical Review Policies (LMRPs), etc.

Online Resources & References
“Information at Your Fingertips”, ex. online texts, anatomy atlas, prescribing information, etc.
Medical staff, ED staff & general hospital phone lists — Regional physician phone directory
Hospital Policies & Procedures

Device Connectivity & Integration
Keep digital data, digital: Monitors, EKGs, Ventilators, etc. all record digital data often subsequently transcribed
into analog form & then reentered into the EDIS creating opportunity for transcription error & data loss.

Clinical Context Object Workgroup (CCOW) standard can allow single sign-on across multiple applications

Scheduling
Nursing staff, ED physicians, specialty on-call rosters, etc.

Sophisticated scheduling programs are readily available, but seldom integrated into the EDIS. There are many
potential opportunities from doing so.

Risk Management

Another “Holy Grail” of EDIS is the promise to improve the quality of care & reduce medical errors®. While
enticing, current EDIS have largely failed to deliver on this promise. Instead, the complexities, and in some
cases the poor design, of such systems have introduced the opportunity for additional errors®.

Decision Support: In limited form, this is becoming a reality for EDIS. Yet such functionality is still in its infancy
& this feature should be taken in the context of other aspect of the particular EDIS.

Mobile Computing

This is perhaps the future of EDIS functionality and efficiency offering the ability to work wherever you are.
See: “Mobile Computing: Bringing Real-Time Information to the Bedside” ACEP Scientific Assembly - Wed, Sept 28 - (WE-197) by Todd Taylor, MD

! Horsky J, Zhang J, Patel V. To err is not entirely human: Complex technology and user cognition. J Biomedical Informatics 2005; In press
% Koppel R, et. al. Role of Computerized Physician Order Entry Systems in Facilitating Medication Errors. JAMA 2005;293:1197-1203



“Always consider the total cost, return on investment,
time to deployment, functional consequences,
Interface requirements, and cultural implications

of an EDIS when considering a

“Best of Breed” vs. an HIS “single source” solution.

Does It meet the needs of the ED
within the time frame required?”

“Best-of-Breed”
VS
“Single Source” HIS
Enterprise Solutions
for
Emergency Department
Information Systems

By Todd B. Taylor, MD, FACEP



“Best-of-Breed” vs “Single Source” HIS Enterprise
Solutions for ED Information Systems (EDIS)

Hospitals seeking information system solutions to best meet the needs of emergency
departments (EDs) are often faced with a barrage of choices and decisions when selecting an
emergency department information system (EDIS). One of the first decisions may be choosing
whether to go with the EDIS offering from the hospital‘'s existing HIS enterprise vendor vs.
exploring alternatives available from so called “Best of Breed” (BoB) vendors. Opinions
regarding the best strategy abound, but will ultimately depend more on factors unique to the
hospital and ED in question. Each choice has intrinsic advantages and disadvantages.

The search, selection and implementation process for an EDIS is covered in the Additional
Readings listed at the end. But it is important to recognize that in choosing between BoB and
HIS vendors, much of that process will occur during the “sales process”. All too often vendors
over-promise and under-deliver. When you hear “we do that”, make sure they do. When you
hear “we can build that” make sure the delay in delivering that functionality is acceptable and
you are prepared to assist in its development. For the foreseeable future, it appears no single
vendor will meet all of the “wants”, and perhaps not even all the EDs “needs”. Ultimately you
will likely have to select a “best fit” & work with that vendor to address any unmet functionality.
The ability of a vendor to do so may become an overriding criterion in the decision process.

In selecting an EDIS, one must closely examine HIS vendors espousing the “single-source”
solution. They may claim their solution provides the specific department functionality and
workflow desired, when in reality they have simply “leveraged” their current in-patient system
functionality in an attempt to make it fit in the ED. At the same time, one must ask tough
qguestions from potential Best-of-Breed EDIS vendors regarding interfaces, vendor viability,
support, functionality, efficiency, and return on investment.

There are renewed efforts by enterprise HIS vendors to address the EDIS market, but Best-of-
Breed solutions continue to thrive and even expand. Regardless of the type of solution these
three criteria must be considered:

(1) Tangible return on investment
(2) Implementation horizons of a few months

(3) Functionality & workflow that truly meets the needs of ED managers & end-users

EDIS vendors fall into three basic business categories:
(1) Large publicly traded companies (typically enterprise HIS vendors)
(2) Venture capital companies (typically niche single product vendors)

(3) Privately held companies (often multi-product vendors, i.e. ED plus other ancillary depts.)

The advantages and disadvantages of these business models will be discussed.
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Advantages: BoB vs Enterprise HIS Vendors

The top 5 HIS vendors occupy the majority of
hospital IS “shelf-space” & continue to push the
single-source theme, while a passionate group of
BoB systems continue to make inroads.

What is the viability of the BoB vendor?

Are they public or private?

The primary advantage of Best-of-Breed EDIS solutions is their ability to meet the unique
workflow needs of the ED, provide a seamless view data from a variety of external systems, and
greatly extend the capabilities through customization.

It can take years to customize HIS
applications that best-of-breed
solutions offer out-of-the-box.

How fast can the EDIS solution be deployed vs. time of
custom coding of HIS software to meet these same needs?

Single-source HIS vendors often appear to have lower Total Cost of Ownership (TCO) by
bundling departmental modules into the facility licensing. However, one must account for the
cost of custom professional services necessary to ultimately meet the needs of the ED. HIS
vendors often have a multi-year horizon on availability of new applications and functionality, so
you may have to wait years for applications to be developed. Waiting equals lost revenue and
productivity, adding to the hidden TCO.

Smaller projects have a Does the HIS vendor have evidence of dept-level success? e.g.
greater chance of success. demonstrated end-user acceptance & preference for their EDIS?

The “implementation that never ends” has emerged as a painful reality in the healthcare
industry. Human nature responds to “quick wins” resulting in momentum for a new IT project.
Best-of-Breed vendors are often more adept at matching this business need. With the necessary
functionality already included “out-of-the-box”, more implementation time can be spent on
mapping clinical and business processes to the software. The customer gets more value, hour
for hour, for professional services provided.

Is the HIS vendor able to map business needs | Best-of-breed vendors have complete domain
at the department level? expertise in the company & in the software.

HIS vendors tend to hire the “right credentials” just for the implementation, but Best-of-Breed
vendors typically have domain expertise integrated into their product management and
development teams. As a result they can be very responsive to changes in the core product
roadmap vs. “one-off” customizations.

Does the HIS vendor have an accessible
product management point-of-contact
in communication with the ED?

Some HIS vendors acquire best-of-breed systems
achieving “integration” into their enterprise product
suite via product acquisition.

HIS vendors that promise a unified architecture across applications may not be the sole
software vendor source in any one hospital-wide installation. Some *“single source” vendors
even offer to “private label” their best-of-breed application. Therefore, the same due diligence
regarding integration and data flow must also be considered with regard to HIS vendors, just as
it is for Best-of-Breed vendors.
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Disadvantages: BoB vs HIS “Single Source” Vendors

Although many Best-of-Breed EDIS vendors have been successful for more than a decade, the
fact new vendors continue to enter this market is an indication of their failure to fully meet the
needs of EDIS customers. This has also given the HIS vendors a golden opportunity to enter the
EDIS market with their own offerings.

The demise of a few venture-funded EDIS niche companies and difficulties with integration
standards are the primary challenges for the Best-of-Breed strategy. However, one should not
assume that Best-of-Breed vendors have substandard support, unreliable interfaces or will
abandon the customer after the sale because research show that these issues are no more
common with Best-of-Breed than with enterprise HIS vendors.

Satisfaction studies" indicate HIS vendors & How does the BoB vendor structure its support?
Best-of-Breed vendors are on par regarding What is the response and escalation model?
customer support & reliability.

In the 2003 Hospital CIO Survey, Bank of America Securities, the top 17 HIS vendors received
an average of 6.57 for global satisfaction (1 to 10 scale). The individual scores for some of the
most recognized vendors may surprise some, but this indicates that both HIS and Best-of-Breed
vendors have a long way to go in the area of customer support and reliability.

How many ED personnel are required HIS single-source proponents claim their strategy will
for implementation of the project plan? | result in less cost for maintenance and integration.

Before assuming a cost savings for maintenance and integration with an HIS enterprise
solution, look closely at the system administration requirements of the Best-of-Breed application
and interface/integration requirements. While there may be less cost for the HIS EDIS, the price
to be paid may be in less functionality with an enterprise HIS vendor solution.

Is downtime in the ED acceptable? Down time is “accepted”, but not “acceptable”.

A potential significant adverse impact of an HIS EDIS solution is scheduled and unscheduled
downtime. This forces the ED to use alternate means of operation during downtime and then
to re-input critical data at a later time. Using a Best-of-Breed system insulates the ED from
this HIS vulnerability. In fact, some ED’s choose to use the Best-of-Breed EDIS as a backup
registration system when the HIS is on downtime.

Many CIOs prefer a one vendor relationship, but in the EDIS Does the vendor offer standard,
market this may not be possible. Even if an EDIS module is subscription and financed
available, it may not meet the needs of a particular ED. licensina models?

The hospital’s relationship with an enterprise HIS vendor and close alignment with a Best-of-
Breed EDIS vendor does not have to be mutually exclusive. Best-of-Breed vendors often have a
financial incentive to perform after the sale because they can be more easily replaced. Not
always so with an enterprise HIS, that can “hold hostage” an entire hospital due to the cost and
pain associated with a change in HIS vendors.

! Emergency Department Systems Study — Dec 2004 — KLAS Enterprises — www.healthcomputing.com

4)



Best-of-Breed vendors focus on the ED. They have to - It's their specialty. Not necessarily so
with HIS vendors who must manage multiple departments and competing interests both inside
and outside of the company.

While healthcare IT is perhaps the last industry to be fully automated and it has clearly been a
“laggard” in adopting technology, most other industries have already addressed the issue of
“Best-of-Breed” vs. “Single Source” applications. Lessons from other industries indicate that HIS
vendors will be fervent single-source proponents as long as integration & technology standards
in healthcare are still being developed. It is important when considering a Best-of-Breed vendor
that one validate that they have a forward-looking roadmap for adopting these standards. At
the same time, other industries seem to indicate that, “single source” and “the safe choice” may
not always belong in the same sentence.

Evidence shows that Best-of-Breed applications for “if the trend continues. . .in a few years
Customer Relationship Management (CRM), C1Os won’t be buying any more tightly
Enterprise Resource Planning & Supply Chain coupled, multi-million-dollar enterprise
Management (ERP/SCM), and Business Intelligence | Systems from just one vendor.”
(Bl), continue to thrive and are now preferred to - Stephanie Overby
those of “single-source” vendors among ClOs “This Could Be the Start
- Bank of America Security ERP User Survey of Something Small”

January 2003 CIO, Feb 15, 2003, p.55

It appears in some other industries the pendulum has swung back in favor of Best-of-Breed
systems due to the enterprise vendor’s poor adoption, runaway costs and implementations that
are so complex that they are essentially “never completed.”

Finally, profitable privately held EDIS companies may be the “best of both worlds”. They
essentially have the financial stability of a publicly traded company, yet the flexibility and ability
to focus on the customer of a niche vendor. Such attributes are rare in any industry and the
EDIS market is no exception. At the same time, competing interests within a multi-product
company and integration issues still may be factors.

Return of Investment Comparison

Return on Investment (ROI) analysis is fairly new to many in the healthcare industry and
patient quality, satisfaction, and safety are often overriding objectives with any process
redesign. However, hard financial numbers can assist in driving administrative efforts to
improve patient care across the organization. In calculating ROI, facilities may use a borrowed
cost of capital model to assume a baseline percentage that the project must meet or exceed to
be considered a success, or for the project to be considered in the first place.

Does vendor provide a free in-depth ROI Hospitals may use a hurdle rate’ in ROl analysis,
analysis during the sales process? a more aggressive assumption that compares

) - the investment in the EDIS with a hypothetical
Is creating an ROI baseline for . . o o
implementation part of the contract? investment of the available capital in securities.

Most hospital IT projects have multi-year ROl and are based on multi-year implementations. In
the overcrowded, inefficient, poorly resourced hospital ED, the allure of an efficient well-

2 The minimum amount of return required that will get "over the hurdle" to justify an invest.
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designed EDIS becomes clear with an ROI analysis. Implementation in weeks, vs. months or
years, provides a solid ROI at six to twelve months post-implementation, meeting the highest
project acceptance standards. An assessment of the vendor’s ability to meet this objective and
performance guarantees in the contract is highly desirable.

Given available capital, hospitals may wish to take
advantage of “smart investments” - wherever they occur.

What is the EDIS vendor’s
documented ROI field experience?

Broader organizational imperatives such as Error Reduction via Computer Provider Order Entry
(CPOE), Leapfrog compliance or Electronic Medical Record (EMR) initiatives also create
administrative ROl opportunities. Data mining this information may be difficult and hospitals
simply may not have the resources to analyze metrics via existing manual processes. However,
consideration of the ED as business unit or cost center, in addition to a patient care area,
should prompt hospitals to investigate ROI. “Tangible” and “intangible” ROl can be assessed
and a baseline established from published ED best practices (e.g. ED Benchmark Alliance®).

A recent tend has been for EDs to be forced to accept the existing enterprise HIS vendor’s EDIS
offering with little consideration for usability, functionality or potential productivity loss. An
“apples-to-apples” ROl comparing the actual HIS vs. projected Best-of-Breed ROI after six
months may reveal a compelling argument for one system over the other and convince the
hospital to re-examine their strategy. Also, be careful of the “we can build that” promise that
may cost thousands of professional services hours vs. the total cost of an EDIS solution that
meets the EDs needs out of the box. The cost of time delay of implementation is a major factor
in the “build as you go” strategy.

Forcing “solutions” onto end-users that do not “Physicians & other caregivers often have

fit the workflow invariably have an adverse
effect on the ED. Some vendors assume that
all hospital departments have the same
workflow. This clearly shows a lack of

been the rock that a Cl1O’s IT dreams have
crashed and broken upon.”

- Greg Gillespie
“ClOs Making Soft Sell When Calculating ROI”

expertise regarding ED processes - not to
mention a disregard for best practices.

Health Data Management - August 2002

Vendors should take a personalized approach to maximize ROl and understand that you must fix
poor manual processes, not just “computerize” them. So, the staff “efficiency return on time
investment” must be considered in the overall design and implementation of an EDIS. To
achieve true efficiency, the system must adapt to the user with minimal user adaptation to the
system itself. Be careful of solutions that assume what works everywhere else in healthcare, will
also work in the ED. Forcing an inadequate solution onto an ED creates an adverse cultural
impact, that in turn, impacts acceptance of the system.

Workflow tailored to ED processes allows end-users to focus on treating patients. Vendor
supported subject matter expertise to help create familiar reports, content, forms and
templates, along with prepopulated databases can have an immediate impact and get users
excited about using the system. ED managers need to feel like part of the team and get
involved in the product development. End-users involvement is the best way to ensure the
product evolves to meet needs of the department, without custom code development,
professional service resources and core system upgrades.

® Emergency Department Benchmarking Alliance, 332 Congress Park Drive, Dayton, OH 45459 - www.edbenchmarking.org
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Compared to typical multi-million dollar, multi- -
. . . Does the vendor have evidence of >90%b
year hospital IT projects, an EDIS can drive real - :
) . ) adoption and end-user preference of their
results in a time horizon that demonstrates the EDIS vs manual systems at a client site?
investment of time & money is worthwhile to
managers & end-users alike. Momentum such as

Does the vendor have quantitative or

this creates enviable adoption success & qualitative evidence to support claims of
preference for system use vs the prior manual increasing staff retention and productivity
process, even by those not required to do so. from use of their system?

Finally, the ED leadership should have direct access to vendor product managers and
implementation specialists before, during and after deployment of the EDIS, benefiting from
years of experience in the ED clinical information systems market. Training, support and user-
group activities with vendor clinicians provides for networking and the ability for users to
consult with peers on the efficient use of the EDIS.

The BoB vs Enterprise HIS Vendor Battle Continues in Healthcare . . .

Hospitals and ED managers that take the time to evaluate EDIS vendors and ask tough
guestions will be rewarded with an efficient system and a company that is a true partner, with a
stake in the success of the emergency department.

When vendors claim “we can do that” or “we can build that” for the ED, CIOs and ED managers
should consider total cost, return on investment, time to deployment, functional consequences,
interface requirements, and cultural implications of both promises compared to using a solution
that meets the ED needs today.

Summary

HIS enterprise vendors offer a compelling argument to CIO’s looking for a single source for all
hospital clinical applications. Integration with current clinical applications is all but assured and
reduced vendor relationship management enjoyed. The primary question to be considered:
Does the existing HIS vendor’s EDIS offering substantially meet the needs of the ED? Only an
in-depth analysis, to include a comprehensive installed-base assessment, will answer this
guestion.

Best-of-Breed systems have been proven to coexist peacefully with HIS systems, often below
the radar screen, hiding in the “all-eggs-in-one-basket” model. Their inherent ability to address
the unique needs of the emergency department often greatly outweighs the institutional desire
for a single source vendor. The primary question to be considered: Can the Best-of-Breed EDIS
successfully interface with all necessary host systems and provide a single access point for
clinical information?

Hospitals are often challenged with reducing costs, maintaining revenue stream, retaining staff,
and enhancing efficiency. An EDIS can be a tool toward that end, if properly selected,
implemented, and maintained. A careful analysis and comparison of an existing enterprise HIS
vendor’s EDIS offering and Best-of-Breed solutions is often required to achieve this goal.

Additional Reading:

Taylor, TB Information Management in the ED. Emerg Med Clinics N Am 2004;22:241-257
Taylor, TB A View of the Emergency Department of the Future. ACEP Section for Emergency Medical Informatics
2000, Dallas, TX
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Introduction

“If you cannot measure it, you cannot manage it”, trite, but true. Such is the state of many Emergency
Departments (ED) — unmanageable due to a lack of valid measurable metrics of patient care. Even worse,
often the information that is available is inaccurate, too little and too late to impact patient care on a real
time basis. Such are the challenges for ED managers in the current healthcare environment. It would seem
that technology would be a natural tool to fill this information gap. On the other hand, for technology to
help, it must be usable, reliable, appropriate to the task, cost effective, improve efficiency of the ED, and
be effectively implemented - a daunting task. There are perhaps few other initiatives in the ED that have
such potential for good and harm as ED information systems (EDIS). This article will focus on the critical
aspects of EDIS and offer suggestions for successful product selection and implementation.

ED Information System (EDIS): “Garbage in — Genius out?”

One of the more common mistakes when deciding to install an EDIS is assuming it will make a bad
situation better. The best way to assess and implement an EDIS is to design a good process and then
automalte it. Otherwise, as has been said, “You do the same wrong things you have always done . . . only
faster”

Many EDs, even on a good day, are dysfunctional and the reasons for this have been well documented?.
Just like adding a new baby to a dysfunctional marriage always make things worse, one should not
assume that adding an EDIS will solve fundamental inadequacies of an already dysfunctional ED. In fact,
doing so will undoubtedly exacerbate the situation.

Example #1: If identifying, repairing, and maintaining broken equipment in the ED is already a problem,
adding 100’s of additional pieces of computer equipment will exacerbate the problem. When the EDIS
depends upon having a functional “special” printer in each ED area and that printer fails, so will the
EDIS. Planning for equipment redundancy for the EDIS is as important as other ED equipment.

Example #2: If patient throughput is a problem in the ED due to poor staffing or other reasons, adding the
additional work required by an EDIS to already overworked staff will make the situation worse, perhaps
much worse. In a large urban trauma center with 70,000 annual visits, Left Without Treatment (LWOT)
increased by 100% in the first month after installation of a new triage\tracking EDIS®.

Therefore, in preparation for introducing an EDIS, one should first assess and repair the current ED
processes and environment. Once implemented, the EDIS can then assist in refining these fundamental
improvements, rather than merely illuminating, documenting, and exacerbating an already broken system.
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The Interface — Making EDIS Work

EDIS will only reach its potential and offer a real opportunity for efficiency if it is integrated and properly
interfaced with all necessary new and legacy hospital information systems. These interfaces include often-
ignored equipment such as cardiac monitors, EKG machines, automated vital sign and pulse oximetry
equipment. For the future, interfaces with community-wide and even nation-wide healthcare information
networks will truly provide all of the information necessary to care for any patient at any time.

Most EDs rely on computer interfaces to hospital systems that are not totally reliable. Anyone who works
the night shift knows how frustrating it is when the hospital system "goes down™ for routine maintenance.
During this down time, ED personnel are forced to fall back on archaic manual methods of information
management. As a result, many EDs have acquired stand-alone, proprietary EDIS products that are
difficult, if not impossible, to integrate into hospital-wide systems. At best, these stand-alone systems are
transition technologies that serve limited functionality and will perhaps never meet all of the EDs
information needs.

Efforts to redesign the information environment must go beyond simply automating paper flow in the ED.
Instead, the goal should be to support the department's business plan with a design that combines
productivity and profitability with the delivery of high-quality patient care. This can be best accomplished
in a step-wise approach (Figure 1). This article will help begin that process and provide the tools
necessary to implement a usable, functional, and efficient EDIS. For an expanded view of where EDIS

should be, read “A View of the Emergency Department of the Future™.

EDIS Functional Considerations

Remote Access

ED managers never really leave work and increasingly that is true of other staff as well. The need to
remotely access data is a new healthcare reality and comes in a variety of forms. Medical records
retrieval, on-line authorization (signature), staff scheduling management, e-mail advisories — the list may
be endless. While perhaps intrusive into ones personal life, the efficiency gained by this functionality is
enormous. The goal is to have the ability to securely access the EDIS from any web enabled computer
worldwide.

Authorization & Identification Systems

The Health Insurance Portability and Accountability Act of 1996 (HIPAA) has forced many hospitals to
reassess how Protected Health Information (PHI) is accessed. At the same time, it is an opportunity to
apply new technology to what may seem an onerous mandate. Automated login\logout via infrared badges
is one such solution. Regardless of the technology, the need to access multiple computers and information
systems must be coordinated to avoid “password-bloat”. Using the same technology, access to various
hospital locations can be authorized and restricted for hospital personnel.

Positive identification of patients must also be addressed. The extension of “unsecured healthcare loans”
under the guise of “you don’t have to pay today, we will bill you”, has become a severe financial strain on
EDs. This is often due to inaccurate or even fraudulent information. Integrating demographic verification
software and procedures is an often-missed opportunity for revenue capture in the ED”.
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Patient Centered Automation
The electronic medical record (EMR) should be updated automatically as soon as the information
becomes available.

New patients to a doctor’s office spend the first several minutes completing medical history forms. This is
not only a vital part of the medical database acquisition, but also important for coding and billing. Most
EDs fail to take similar advantage of those patients who are capable of completing this part of their
medical history on their own. Automating the process of registration, chief complaint, history of present
illness, review of systems, family\social histories, medications, and allergies is a ripe opportunity to gain
vital information and efficiency in the ED data collection process. Using a touch-screen computer (no
keyboards) and scanner, most patients would be able, and perhaps be more than willing, to self-register
and feel as if they are actively involved in the process.

Passive patient tracking (via infrared or radio frequency tracking devices) not only automatically tracks
location, but also how long it takes to move through the ED. Such systems can also automatically log
patients into the computer terminal closest to them and avoid misidentification. Tracking of staff using
similar technology is somewhat controversial, but can provide invaluable data for staff management and
productivity.

Computer-assisted triage protocols based on data input can help ancillary personnel to initiate diagnostic
tests and necessary treatment from the moment of arrival. Artificial intelligence protocols have the
potential to further automate the clinical decision-making process and provide enhanced ability for the ED
staff to recognize common and not so common clinical syndromes. Prompting for diagnostic
considerations and providing recommended treatment standards can greatly enhance staff efficiency and
clinical accuracy.

Computerized Physician Order Entry (CPOE)

CPOE is the “latest” buzzword in EDIS. A landmark CPOE study® from 1993 showed that physicians
using a computerized order-writing system discharged patients on average 1 day earlier and with medical
bills $900 less than physicians using traditional order entry methods. The system also warned of potential
drug interactions, patient allergies, and "expensive" treatments.

CPOE promises to be a key component to increasing patient safety, efficiency, and functionality in patient
care, but research and development in this area is ongoing. While this aspect of EDIS will serve as an
enhancement, it should not necessarily be considered a prerequisite to implementation of an EDIS. For
more information: www.cpoe.org

Consolidated Digitized Environment:

For an EDIS to be truly efficient, information must be in digital format. Any EDIS should keep digital
information digital (CT scans\ultrasound\EKGs\cardiac monitoring\automated vital signs), transition
analog information to digital (digital plain radiography), and digitize everything else (scan all paper).
Prior to implementing the EDIS, every effort should be made to transition the entire ED to a digital
environment. This will allow the Bill Gates concept of “Information at Your Fingertips” to become a
reality in healthcare. The goal should be for all information necessary to manage patient care to be
available at a single computer workstation or mobile terminal.
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Emergency Dept.

		Pennsylvania ACEP Emergency Department Information System Requirements - Vendor Score Sheet

		S= Standard & in live use at 2 Clients		P= Planned rollout in less than 12 months

		B= Beta Testing with at least ONE client		F= Future > 12 months

		C= Customized		NA= Not Available

		EMERGENCY DEPARTMENT INFORMATION SYSTEM VENDOR		#1		#2		#3		#4		#5

		Registration

		Is there a quick registration?

		Is there an anonymous registration?

		Are you able to merge a quick / anonymous registration with a final/full registration?

		Triage - Documentation

		Does the Triage module document the acuity/treatment priority?

		How are nursing assessment and charting entered in the module?

		Does the software use the triage information to assist with patient flow & practitioner workload?

		Patient Status (Status Board) Patient Tracking

		Ability to track patients by location?

		Ability to track patient-physician relationships?

		Can the system show where the patient is?

		Can the system show what the patient is waiting for?

		Does the system automatically track wait times (for room assignment, diagnostic test) and flag the staff when limits are reached?

		Does system use patient tracking information to deliver alerts & time warnings to assist in patient flow & movement?

		Order Entry

		Does the system have physician order entry?

		Does the system have order sets?

		Can the order sets be customized by individual care giver?

		Handle free text orders (i.e., strange verbal orders from MD's).

		Automatically trigger orders from clinical path in the appropriate path day/date and time.

		Notify or page physician based on documentation that addresses specific standards &/or patient-specific call orders.

		S= Standard & in live use at 2 Clients		P= Planned rollout in less than 12 months

		B= Beta Testing with at least ONE client		F= Future > 12 months

		C= Customized		NA= Not Available

		EMERGENCY DEPARTMENT INFORMATION SYSTEM VENDOR		#1		#2		#3		#4		#5

		Correspondence

		Document communication between hospital, individuals and external organizations.

		Use internet technology to share information (e.g., pulling in a little used procedure from P&P book into the path of the particular patient).

		Supports Advanced directives across continuum

		Flag patients with special needs

		Order entry and documentation supports academic environments (i.e. unverified orders or documentation of medical staff or nursing students)

		Use alias' or hide patient's identity.

		Alerts for practice standards

		Send HL/7 formatted information (send/receive ADT, orders and results, documentation) to other systems.

		Medications are passed from inpatient to outpatient system

		Critical Pathways

		Critical Pathways is incorporated into system-user can design and/or modify

		Ability to document against the pathway

		Medication Administration

		Chart medications, including IV's on-line

		Calculate medication doses

		Flag abnormal or critical information, such as lab values

		Alert nursing staff of medications that are due or not charted

		Print appropriate order requisitions in all departments, when/if needed

		Generate work lists by caregiver, by station, by shift

		Produce on-line Medication/IV Administration Guides

		On-line access to patient education databases

		Document patient education

		Print medication information, discharge instructions, etc.

		Display and print an individual patient census by physician

		Display and print patient demographic data

		Documentation of observations/assessments/ treatments

		Nursing Quality Assurance

		S= Standard & in live use at 2 Clients		P= Planned rollout in less than 12 months

		B= Beta Testing with at least ONE client		F= Future > 12 months

		C= Customized		NA= Not Available

		EMERGENCY DEPARTMENT INFORMATION SYSTEM VENDOR		#1		#2		#3		#4		#5

		Equipment Interfaces

		Critical Care monitoring devices

		Ventilators

		IV rate control device

		Pulse oximeters

		Fetal monitors

		Provides access to national clinical databases such as the Medline database

		Grateful Med

		on-line drug information

		Micromedix

		CDC, NCHS, etc.

		Automatically generates notification of attending, consulting and interpreting physicians of admit/discharge dates and final diagnosis

		DATA ISSUES

		What vocabulary standards are used for drugs, problems, labs, etc.?

		Order Communications

		Does the system also do order communication to other systems and other departments?

		Produce laboratory specimen transmittals for nurse collected specimens

		What on-line alerts are provided in the system for the following interactions?

		Does your system check dose ranges (based on weight, body surface area, renal and liver function)

		How could orders which are considered inappropriate according to hospital-defined protocols be identified?

		Results Reporting

		Displays results and vital signs in graphical format (trends over time) as well as numeric and textual formats.

		System stores impressions and full text results.

		System highlights critical/panic values and  abnormal results.

		How does the system provide the capability for results to be incorporated into letters to referring physicians?

		How does the system provide electronic signature capability for approving results,  discharge summaries, etc.?

		Does the system handle charting of in-dept lab work (i-Stat, Pregnancy, UA)?

		S= Standard & in live use at 2 Clients		P= Planned rollout in less than 12 months

		B= Beta Testing with at least ONE client		F= Future > 12 months

		C= Customized		NA= Not Available

		EMERGENCY DEPARTMENT INFORMATION SYSTEM VENDOR		#1		#2		#3		#4		#5

		Physician Charting

		Is there a physician charting section?

		Does the system import dictation results?

		Are there user-defined risk management protocols by chief complaint?

		Can a copy of the ED chart be transmitted (fax, modem, etc.) to the patient's physician?

		Pre-Hospital Assessment

		Interfaces exist for pre-hospital assessment tool?

		Is there a method for documentation of  pre-hospital severity classification?

		Nurse Charting

		What is the method of documenting nursing assessment?

		What standard flow sheet exist? (trauma, cardiac, minor trauma etc.)

		Are standardized Nursing Data Classification supported? (Nursing Diagnosis, Nursing Intervention Classification System, Nursing Outcomes Classification)

		Does interface exist for automated medication dispensing equipment?

		Can information be viewed by nurses in other departments such as CCU?

		How are supplies documented and orders made for restocking?

		Discharge Instructions

		How are referral instructions given?

		Are 2 copies automatically generated (one for patient, one for chart which is signed)

		Can prescriptions be written and printed?

		Does the work/school release accompany the release instructions?

		Does discharge instructions interface with ADT system for physician name, address, etc.

		Can the system coordinate follow-up visits within the hospital?  MD offices?

		Discharge instructions with multiple languages?

		Charge Capture

		Can a charge be automatically generated from the clinical data?

		Does the charge correlate with documentation?  Does it comply with RBRVS standards (Resource Based Relative Value Scale) or identify associated ICD-9-CM to avoid abstracting efforts?

		Real time interface with which physician billing systems?

		S= Standard & in live use at 2 Clients		P= Planned rollout in less than 12 months

		B= Beta Testing with at least ONE client		F= Future > 12 months

		C= Customized		NA= Not Available

		EMERGENCY DEPARTMENT INFORMATION SYSTEM VENDOR		#1		#2		#3		#4		#5

		Quality Assurance

		Is there a quality assurance component?

		Can the ED visit be linked and brought forward to an inpatient visit?

		What quality control indicators can be entered into your system?

		Describe how your system processes sentinel events to trigger further review.

		Risk Management

		Describe how the system supports flagging patient who are potentially a high risk for lawsuits.  Can the user be prompted when that patient presents again?

		Integration Issues

		Integrated with Multi-disciplinary, enterprise-wide networked CIS?

		Non-proprietary operating system?

		Standards compliant (POSIX, HL7, P1073)?

		Links to interface engine?

		Links to clinic, office, home (up/downloading)

		Links to remote databases (WAN, Internet)

		No downtime (redundancy, mirroring, instant rerouting)

		Standby off-site disaster recovery

		Sub-second response time (1-2 seconds maximum)

		Multi-media clinical workstation (GUI, easy to use)

		E-mail messaging (non-urgent notes, follow-up, referrals, suggestions)

		Mouse, trackball, handheld devices, scanners, penputing

		voice recognition

		automated data input from invasive and non-invasive hemodynamic monitors

		Is there security to prevent unauthorized 'browsing' of patient information?

		How can hospital use your IS to track physician profiles, but restrict MD access to any economic credentialing and/or other physician revenue?

		Physician Billing

		Is there the capability to interface to third party physician billing systems.

		Ability to print clinical information in offices and ambulatory clinics

		Allows physicians to communicate electronically (mail message).

		S= Standard & in live use at 2 Clients		P= Planned rollout in less than 12 months

		B= Beta Testing with at least ONE client		F= Future > 12 months

		C= Customized		NA= Not Available

		EMERGENCY DEPARTMENT INFORMATION SYSTEM VENDOR		#1		#2		#3		#4		#5

		ED Report Writing

		Can reports be generated from the system?

		Death reports?

		Trauma registry? AMA log? Admission log?

		Return visits?

		Reportable diseases?

		Work flow analysis?

		JCAHO reporting for the department?  Service indicators?

		Continuous quality improvement data collection?

		Medication history for patients

		Does it provide generic vs. brand name medication cost-comparison alerts?

		What tools are provided to satisfy COBRA regulations with respect to patient teaching and counseling?  Can these be modified by the users?

		In which languages do you provide patient education?

		Are there drug/disease alerts?

		Reference Material

		How is reference material accessed?

		GRAND TOTAL for Emergency Dept.







