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MANAGEMENT

1. EHR SYSTEM PLANNING

The planning process for the implementation of an eleittoealth record (EHR) at EMMC was
guided by the goals of the Patient First InitiativeslPfogram, which is a tri-fold approach to
delivering high quality patient care by transforming carevdefi adopting a patient-focused
culture, and implementing a technology plan that supploutsjoes not drive, the care delivery
process. Prior to PFI, specific EMMC technology-dripeojects were run and managed as
independent projects. PFI planning started in 2000 and furthemaegbavith the acquisition of
EMMC'’s primary care physician practice in 2003. PFI consrtiwegovern the utilization of the
EHR in the transformation of care delivery at EMMC.

1.1  Overview of the Organization

Eastern Maine Medical Center (EMMC) is a 411-bed médmater located in Bangor, Maine
and has been serving communities throughout centralyeaatel northern Maine for more than
115 years. EMMC and its medical staff of nearly 400 prosiée&d more than 3,000 clinical and
support staff provide three-quarters of the primary-caspited services offered in the greater
Bangor area, as well as specialty and intensive caviease provided to people living in two-
thirds of the state of Maine. EMMC'’s mission is to provakeellent and compassionate primary
and specialty healthcare services to promote theheallg of the people of Maine. EMMC is a
member of Eastern Maine Healthcare Systems (EMHS)rganization of seven hospitals and
other healthcare companies with more than 7,000 staff mentbeiHS provides and supports
the information technology needs of EMMC. Over plast few years, EMMC has been steadily
achieving various stages of EHR implementation. The neasint achievement was the
implementation of Computerized Provider Order Entry@EIp for the inpatient care setting in
November 2007. CPOE for the EMMC Center for Family Medh and the Norumbega
Physician Practices (acquired in 2003) have been in plaoe the early 1970’s.

1.1.1 EMMC'’s Clinical Services

EMMC'’s service area comprises about two-thirds of t Cardiology, cardiac surgery,crtical care, orthopedics, rauma, newtology,
state of Maine. The hospital is the hub referrapiitas | Imaficaf Cire pewbom nrsery, oncology, respiatory medicne,pecifrics, surgery,

for 21 hospitals in rural Maine. Twelve of these rural nlcuupatinnnlthemp',:speech pathalogy, paliative care
Endoscopy, eye surgery, cancer care, dlalysis, medical Imaging and

hospitals function 6?5 critical _acce_gs hospitals and_ U:]lp{?“etnzi  padiology, heart cath ab, pulmonary function lab, physical therapy,
therefore rely heavily on their ability to funnel thei e rosychology, OBGYN
patients into EMMC. CPOE is implemented in all Fmergency deparmment, outparientsurgery, vascular care, walkein car,

inpatient clinical service areas and for all inpatients ir Quiparient Care ﬁefp;emﬂ.bmm and osieoporosis enter, family medicine, inrnal
the Inpatient/Outpatient care settings. The table on tr e

right shows the clinical services that EMMC curremqigvides.

1.1.2 EMMC'’s Technology Information Background

EMMC’s clinical information system for the inpatiecdre setting is comprised of information
captured and processed by the Cerner Millennium applicatitemand other departmental
systems (both clinical and non-clinical). The Cergplications include pharmacy, lab,
radiology, clinical documentation, surgery, intensivee@ocumentation, emergency
department, medical records, document imaging, electsagnature, electronic medication
administration record, clinical data repository,isé@tion and scheduling. Integration of
information from non-Cerner solutions is through thev@lleaf interface engine. This
centralized source of information was a critical techlmequirement for the implementation of
EHR. In 2006, EMHS and EMMC made a strategic decision to thev€erner Millennium
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system remotely hosted in Kansas City with a robusistis recovery and failover plan that sets
EMMC’s EHR implementation positively apart from angrsdard EHR implementation.

1.1.3 Geographic Locations

EMMC is located at 489 State St. Bangor, ME 04401. The EMIVIary Care practices are
located within a six mile radius of the hospital. Therary Care offices are: Center for Family
Medicine (indicated by a blue star below) at 895 UnionStite 12, Bangor and the three
Norumbega physician practices (indicated by red stars pel@wno Family Medicine at 84
Kelley Road, Orono, Family Medicine of Brewer at 234&8T Brewer and Husson Pediatrics
and Husson Internal Medicine & Husson Family Medicine, B08son Ave Bangor.

1.1.4 Additional Information

EMMC was named an Exemplary Service Overall Best Pegp2005 by Avatar International
Inc., based on patient satisfaction. This is the tlomsecutive year EMMC has received this
national award for healthcare service quality. Only faspitals nationwide, including EMMC,
have won this award three years in a row. EMMCfmuading member of the Maine
HealthinfoNet Project, Maine Health Information ExchanThe goal of this project is to create
a repository of clinical information from existing syst®within practices, hospitals, pharmacies
and other departments across the state.



2005 200 200
18,018 18,548 19,65
98,829 100,54 101,67
Birth 1,800 1,709 1,792
6,311 6,738 8,67
Lab Tests 520,418 558,86 577,842
Servi 62,692 62,074 63,235
ervice
51,285 55,405 57,508
17,509 19,934 21,557
2005 2006 2007
Total Visitg 436,603 464,319 456,57
50,570 65,539 67,93
22,268 20,82 23,45
12,589 12,128 13,055
Exam
9,742 9,629 10,082
Lab Tests 398 439 406,33 451,888
Servi 50,708 49287 45,584
ervice
80,109 82,71 89,128
10,418 11,638 12,45

Figure 1.1 Additional facts and figures

1.2  Organization’s Strategic Goals & Objectives
EMMC selects and undertakes programs and projects tgatvailih the organization’s strategic
goals and offer a clearly defined value opportunity. EMMC’aif8cof Trustees, with the
guidance of the Executive Leadership Management Team (BETijes the organization’s
strategic “pillar’goals for community, finance, quality,
people, growth and service. The ELT reviews and
updates the strategic goals and initiatives each year to
identify new projects and set performance targets for
the following fiscal year. Therefore, a project’s vigio reformation of Gare.
goals and objectives are guided by the associated logy Improvements
programs and initiatives. The EHR implementation

(hereafter referred to as the “Project”) is one lef$
technology projects with goals and objectives that aim
to support PFI’s care delivery model and quality pillar
goals.

Improve EMMC’s Quality of
Care

ient First Initiative

Figure 1.2 Alignment of Project Goals
Against Organization’s Goals

1.3  Project Vision, Goals & Objectives

The Project vision is founded on the EMHS Togetheretojision “All EMHS providers will

be able to treat a patient using one shared electromicdregstem, no matter where in EMHS

the patient seeks care. Information will be instaatigilable; improving patient safety,
enhancing outcomes, and saving money”. Listed below aredliects goals aligned against
EMMC's strategic “pillar” goals, along with the vaus ways of measuring the Project’s success
in meeting these goals.
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QUALITY Pillar Goal: Improve Patient Safety and Quality of Care
Project Goals Aligned to this Pillar Goal:

Standardize and streamline Patient Care and Docunentati
Improve Orders and Order Management Processes that prpatetet safety and high
quality of care
Transition Medical Care toward Best Practice Models
100% compliance with CMS Core Measures

Measures of Success Against These Goals:
Use of CPOE
Risk management reporting of medication incidents amadrpéicy interventions
Compliance rate with Core Measures (CMS) and otlurrsitny-based goals
Compliance with nursing documentation requirements

SERVICE Pillar Goal: Improve provider and staff satisfaction

Project Goals Aligned to this Pillar Goal:
Improve clinicians’ workflows through the use of thenwal information system
Provide a technology infrastructure that meets the dalivery needs of EMMC
Automation of data collection and reporting of quality sweas for CMS and other
regulatory agencies

Measures of Success Against These Goals:
Use of EHR
Efficiencies gained in data collection
Time-savings in optimization of clinicians workflows
Dependability, stability and performance of EHR systems

GROWTH & FINANCE Pillar Goals: Increase Volume and Market Share, Improve

Financial Results

Project Goals Aligned to this Pillar Goal:
Improve patient throughput
Contribute to revenue growth, cost savings and cost redsdtimough the use of clinical
information systems

Measures of Success Against These Goals:

Benefits gained from clinical systems services avaladlother organizations
Decrease in length of stay and cost per case

1.4  Leadership & Governance

All organization-wide strategic projects and initiatiage governed by defined structures and
oversight by governing board(s), committees and projedetsaip. Prior to 2005, projects were
evaluated and chosen by the EMMC Board with the guidaintes Medical Executive
Committee, Project Steering Committee and Executianl eSpecific initiatives were defined
and run as independent projects and led by the respectiaéivei sponsors/leads. They set up
initiative targets and reported progress to the Chiet&jpg Officer and Leadership Teams.
They worked with the Project Management Office and In&diom Systems (IS) staff on
technology projects. By the end of 2006, the IS Stafhlvecpart of EMHS.
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The governance structure for technology projects haveydohrough the years as with the
active participation of EMMC and EMHS Project Managet@ffices for overall business case
analysis and project management.

EMMC Board

[ [ 1

T Oj
mmmmmm Steering Committee

Review and approval of
major technology projects
changed in 2006 which
| required approval by the
| | | EMHS IS Governance
) Board
Transformation of Transformation of Technology ||~
are Gulture ‘ Improvement }
Hardware,
Network,
Systems
\ Supported by /
EMMG Project Management
Office

Figure 1.4 PFI Leadership and Governance Structure

EMMC Board TeamThe highest level of governance for PFI is with theNEMBoard.
Reporting to this board are the members of the follo\liixgcutive Teams: Medical Executive
Committee, Steering Committee, EMMC Executive Leader§agm.PFI Steering Committee:
This team provides oversight for PFI and addresses idsatesross all departments.

Program Management Team:

This group is responsible for putting into action all pfenning, execution and control of all
project activities. The PFI Team is made up of workgroupsdmsformation of care, culture
and technology. The workgroup members collaborate extdpsn planning and executing the
implementation of EHR projects. The PFI Team is casepoof the following teams:
Transformation of Care Tearthis team is involved in remodeling Patient Access, Care
Management, Cardiac Care Management, Emergency Deparivieditation Administration
and Distribution, Surgical Services and standardizaficamsformation of Culture Tearthis
team works on service excellence, leadership developneaiatability and consistent
application of policies, employee/staff satisfactimmbernal communication, change management
and educational alignmentechnology Improvemerithis team works on technology and
applications upgrades and improvements in areas such daAneatient Care, Care
Management, the Electronic Medical Record, HardwadeNstworking, Interfaces,
Management Reporting, Laboratory, Patient Accounting arging@ss Systems, Pharmacy,
Radiology, Registration and Scheduling, Order ManagemedtDocumentation.

EMHS IS Governance Committee

In 2006, all EMHS affiliate hospitals including EMMC forchthe EMHS IS Governance
Committee to make/ratify strategic decisions about EN®Bi8irection, capabilities, and
resource allocations. This group is accountable to the ENIES for the benefits realized from
the system-wide IS spending and establishes project @®rm@n an annual basis, this group
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also reviews the EHR Roadmap to determine what shoulich&led in this roadmap and
calculate total investment over the past 10 years. Angmbaghnology-based projects that
EMMC plans to undertake are reviewed and approved by this group.

1.5 Key Stakeholder and Provider Involvement
Stakeholders were identified to help with design decssipfanning and implementation
activities. Members of these workgroups were selectedeb@erations Leadership Group and
Project Leads. These stakeholder workgroups were: Ordecsinizntation, Workflow and
Technology. A number of committees and groups met waeekigonthly to participate in the
identification of the Project’s objectives and deliveeabland to address implementation issues.
Some of these groups still exist to support ongoing use of BHRrtial list of these groups
includes: Decision Support Committee, EMMC Operations GhuPatient First Initiative
Directors, Quality Committee, Patient Care Procesgd®v, Compliance Committee, Pharmacy
& Therapeutics, Clinical Informatics Committee, eDaod &linical Systems Steering
Committee, Issues/Recommendation, and Clinical Coordgm&ommittee.
1.5.1 Provider Involvement
Several methods were employed by the Project teamg@age physicians in planning the EHR.
The physicians who were engaged in the project were progahmunity based, regional, and
hospital employed. They played an important role enftllowing areas:
Development of disease-specific order set contalg@srand other measures using Zynx
Health information. Physicians participated in monthly mgstto review and vote on
decision topics. They participated through teleconferertoirmptain consensus and make
sure proposed order sets would work at their respectivge site
Development of specialty event sets by working withRhgect team on setting up their
view of EHR to incorporate only the specific data eleteeeeded.
Development of a shared regional oncology recordatai 24/7 for EMMC and rural
hospitals reduced visits and duplicate testing.
Discussion of EHR and CPOE at Section and Service Ngsti
Participation in provider surveys.
Active participation in théighthouse Projecivhere each private orthopedic surgeon
reviewed data, participated in process re-design and colhtinendewed performance
against goals.
Voting for the mandatory medical by-law change to inclG&©OE.

Some physician also became members of the Issues/Recwlatnons, Clinical Informatics
Committee and Operations Council. They were recruit@thaonpion the vision of EHR.
Clinical coordinators reporting to EMMC'’s Chief Medicaférmation Office were hired to
round with physician groups to help spread the vision, and bvithe Transformation of Care
teams suggestions from providers.

A 15-member Clinical Performing Group (CPG) for CPOE regmésg various clinical service
areas in the hospital (including the Project sponseas)formed to assist the Project Team in the
solution design, testing/validation, and overall champiopindpe Project. This group was
consulted on various provider workflow design and processigaossand during the CPOE
implementation, voted on twelve major topics thgpaated provider ordering processes.
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1.5.2 Other Key Stakeholders Involvement

The Project Team also worked with an extended teambpést matter experts in nursing,
pharmacy and ancillary areas. They attended most ebtieeptual design sessions, and
provided input to the Project Team on specific topics unolesideration.

1.5.3 How Stakeholder Consensus Is Achieved

EMMC has adopted a structured project management metlgydolonanage and execute the
organization’s strategic projects. The EMMC Project Mgmaent Office (PMO) utilizes the
Project Management Institute’s Project Management Bd#inowledge PMBOK®) and the
LEAN methodologies. A critical component of these rodtiiogies is the achievement of
stakeholder consensus through a clear definition of lstédker involvement during each phase
of the project’s lifecycle as shown below.

CPOE for Cardiac Cath Process:An example of how stakeholder involvement and consensus
were actively pursued during the design and implementafi@POE.

Initiation and Planning Phase

This Project was initiated as a result of challengestified by Cardiologists after the November
2007 CPOE implementation. In response to their reqoestdesign the Cardiac Cath Lab
ordering process, a multi-disciplinary team of providelisjcians, administrator and IS
resources was formed. The provider and clinician stakelsoldpresented all the departments
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that provide clinical services to Cath Lab patients inalgidOutpatient Observation Unit
(O0U), Cardiac Pre Admission Testing (CPAT), Cath,L@titical Care, Cardiac/Telemetry and
Pharmacy. One of the challenges the Team faced wdmning a reference site for an
automated Cath Lab ordering process. The stakeholders:
Participated in a Rapid Design session held on Nove&&)e2007 to identify the major
issues that must be resolved.
Defined the scope of work and established realistic, achiemialls within the timeline set
by the project sponsors.
This Project represents the first time that all majakeholders for Cardiac Cath worked
together to achieve a common goal.
Analysis/Design

The Rapid Design session was instrumental in focusm@ &éfam on major issues to address or
table for another time. Throughout the Analysis/Degifjases, decision topics were discussed
by the Team members citing background information, considasaéind viewpoints which
helped facilitate the decision-making process. The Teambars voted on design
considerations by consensus and committed to support the grasipat all times. On

certain occasions, feedback was gathered from stakebadtside the Team. As a result of
learning the entire workflow, the Team designed a pratassnet all stakeholder
requirements. A single document recorded all the dewsand served as a reference point as
other decision topics were evaluated.

Build and Testing

The Team actively participated in creating test scesacases and scripts. The provider and
clinical stakeholder groups participated in walkthroughsldheltest scenarios using the new
ordering process and provided feedback.

Education

IS Education and Clinical Educators were actively involivedh the start. This was essential to
determine educational content and set up classes byalseClinical team members served as
Subject Matter Experts and played an active role in proyi8uper User support to providers
and nursing staff. They received additional training and aeadable to answer questions on
process flows during the end-user training classes. Nursinggaes ensured that Super Users
for each unit were identified and that all nursing stétiénded the classes.

Deployment

Clinical team members actively participated as Subjedtavi&xperts and Super Users in
providing “at-the-elbow” support to end-users during go-live and-ipggdementation periods.
IS Education staff were available onsite during implemugon and provided second level triage
support. The Super Users were so effective in theirthaleonly limited face-to-face support
was required from the IS Education staff. Clinical temambers also participated in the review
of post-implementation issues and prioritized thosestaddressed. Issues were reviewed
against prior decisions before approving any change. Theylal&oped and communicated
post-implementation updates to providers and other end-user

1.6 Needs ldentification & System Acquisition

EMMC had automated processes using Cerner Classic syisa1983. In March 1997,
EMMC conducted its EHR Readiness Assessment which opmath the following
conclusions:
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Technology chosen could support EHR. However, to achidvEHR capability, interfacing
with some non-Cerner systems was necessary. Immerws or upgrades in technology
could also resolve some critical issues such as codid@, downtime, graphing of patient
labs and more automation of the paper chart.

EMMC must develop processes and policies that support EHR.

Users were supportive of using the new technology and leameingrocesses.

EMMC decided that the best approach to improving technolodyaabling decision support
was to migrate from Cerner Classic to Cerner Millennilihee Project Team analyzed and
compared all required functionality in the existing systath the features in the upgraded
system. They concluded that most of the new automategsses would be supported by the
functionalities of the upgraded system. Thus, the decwsa&mmade to start the migration
process in April 2000.

1.7 Business Case

The EMMC Benefits Board was responsible for evaluatiegodgmefits from the following PFI
initiatives that had direct dependency on EHR impleatéont. Opportunities for each initiative
were identified during the initial assessments. Metriesawdentified with the departments using
various data sources such as price list files, payrpdirte, monthly responsibility reports, etc.
These projected benefits (both clinical and finansiaje used in the progress reports on the
initiatives, comparing baseline with targets for curgerdr and total percent improvement from
baseline. Se¥alue Sections 1 andf@r additional information.

1.8  Marketing and Communication

Effective communication of the EHR strategy was kefzMMC'’s successful EHR
implementation, because the EHR implementation sghameimber of years. The Project
Team’s communication strategy was to provide consistehtimely information to all project
stakeholders, to keep the stakeholders informed and engaged thubtighlife of the Project.
For each major EHR implementation, the Project Taeaed the same communications path:
Awareness Understanding Acceptance Alignment Commitment. For CPOE
implementation, the message had to be absolutely tlea€CPOE implementation was going to
happen; any perception that CPOE implementation waditenta provisional was addressed
quickly.

The Project Team utilized both internal and general compations planning methods
depending on the need and scope of the Proieamples of these methods are listed as
follows: General Communication PlaMedia releases, the company newsletter such as the
Eagle Newsletter, in addition to the EMHS and EMMsites.Internal Communication
Plans: Promotion/awareness at department meetings and othersfeuoh as: Presentations at
Operations Council, Medical Staff Meetings, Employgelate Meetings, Memos, Notices in
provider lounges, PowerNews (CMIO Newsletter), CURRENEE®MC Staff newsletter) that
feature articles on CPOE and other EHR implementatatns Service and Section meetings.
EMMC'’s ELT provided strong support of these initiatives thraugtihe organization.

1.9 Project Risk Management



The 1997 EHR Assessment report identified key challengespiementing EHR from a
technology perspective, and provider and other cliniciagg@diness to work with the electronic
medical record. The Project Team identified risks andrdened mitigation plans with the
participation of key stakeholders throughout the variousgshaf the Project. The table below
shows the major risks identified for CPOE and the si@psn by the Project Team to mitigate
these risks.

Risk Chief Mitigation Step Result

CPOE adoptiorby
providers in a community
where less than 5% of

Medical staff voted to
mandate CPOE usage in
their By-Laws.

As of week 4 of the CPOE Full
Launch, approximately 90% of
all providers were entering

CPOE providers are
residents.

orders and approximately 91%
of all orders placed by providers
were electronic.

The team clinical and IS
deducators successfully trained
nearly 2,000 clinicians over a
period of 30 days.

No physician required
disciplinary action or has left
practice at EMMC as a result gf
CPOE.
CPOE Project was delivered op
schedule with approximately
100 functionalities that requirec
technical solutions.

Delivery of Timely and
Adequate CPOE Training
Approximately 450
providers, 1,500 nurses
and 300 ancillary staff
needed to be trained and
deemed competent.

Registration, education and
competency were mandate
for all clinical staff.

Over-allocation of IS
Resourceslue to
competing projects

Careful monitoring of
project scope creep and
implementation of change
control process, formal
review of design before
build was started.
Remote hosting of Cerner | Robust redundancy for both
applications and PowerCharapplication and hardware
Local Access (PCLA for environments providing an
local downtime. average 99.51% uptime.

=2

Downtime, Reliability and
Performance of Cerner
systems

2. EHR SYSTEM IMPLEMENTATION

Based on the 1997 EHR Assessment, EMMC implemented EHR &ppis in a manner that
supports the care delivery model. Throughout this ten yeardp&MMC has refined and tuned
its project management process that has evolved toltbesihg methodology:

2.1 Implementation Planning

EMMC rolled out the EHR functionalities in a phased apprda@ctcommodate the readiness
and maturity of the clinical system to support the caoelel and the gradual introduction of
cultural change to EMMC staff. A ten-yeaHR Roadmapvas developed and integral to the
Roadmap is the technical infrastructure that included theadpgsf the existing clinical
information system from Cerner Classic to Cernedeviihium.

The following sections describe the critical activitiegolved during implementation planning.
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2.1.1 Conceptual Design Sessions (Current vs. Future State Workflows)

Prior to any technical build, the Project Team conduatedral design sessions with provider,
nursing and ancillary subject matter experts and performedtdibservations to understand
how providers would normally perform day-to-day work using EMRs analysis led to the
formalization of specific deliverables and requiremédntshe project. For CPOE alone, the
Project Team implemented nearly 100 new technical/pratestges to meet the ordering
process needs of providers.

2.1.2 Written Policies and Procedures

Equally important to the Project’s implementation meth@s ensuring that technical
functionalities were supported by written policies andiepartmental directives whenever
applicable. The Project worked with the various groups to upaatevelop new policies and
procedures documents to support the new functionalities beogliced.

2.1.3 Communication

The Project Team communicated the Project’s goalsctngs, deliverables and timelines by
promoting awareness at department meetings and other fsuagmss EMMC newsletter,
CMIO newsletter, the CPOE website and posters higtiiglmajor milestone events and
through the EMHS IS Project Status Reporting.

2.1.4 Proof-of-Concept and Build Walkthroughs

These two critical milestones were included in the CBOH phase. A Proof-of-Concept was
conducted when the Project Team completed about 10% Bliltework. This allowed the
Project Team to test the CPOE functions under congidera a limited fashion and in a
controlled environment. This was conducted with the Sporesatsnembers of the CPG. Test
results were analyzed and issues were resolved. Aboutdaths later, the Project Sponsor
conducted a Build Walkthrough by creating mock situations tlmated participants to go
through possible scenarios for each situation. Attiitme, the participants were testing the fully
built CPOE system which the end-users would be using.résslts were also formally analyzed
and issues were resolved. The end of this phase culmimatieel approval to proceed with the
Implementation phase.

2.1.5 Initial Launch Implementation (IL) for CPOE

A pilot phase, called the Initial Launch (IL), was iafed on September 5, 2007 on the 25-bed
respiratory unit. The IL served as the first opportufatythe providers and ancillary staff to
experience this care process transformation and thaitat capabilities of the CPOE solution.
This phase also helped the Project Team evaluate theatktaff's readiness to go-live and to
practice and refine the go-live deployment process includiegueacy of user training and the
amount and type of support resources needed for the fultimentation period. An IL Plan was
developed to address the following important consideratmnselecting a pilot group:
workflow during hand-offs, communication among caregivieas\sfer process, group size and
computer aptitudes of the end-users, and types and vafietgers. Candidate pilot groups were
rated on how they met the criteria against theseideraions.

Full Launch Implementation (FL) for CPOE

The Full Launch was implemented in three waves avyegriod of three weeks starting on
November 1, 2007. The CPOE Command Center was set up to provigeliate 24 x 7 “at the
elbow” support during first three weeks of CPOE launch. [i@ementation Team held twice-
daily conference calls to review the reported issues aadt@ed those needing immediate
attention. Functional changes were made followingdROE Change Request process. The
Project Sponsors did not have clinical schedules durmgadHive weeks and reported to the
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Command Center to provide support, respond to questionsii®implementation Team, and
deal with issues related to any physician resistancedptiag the new ordering process.

A nineteen-week CPOE Transition Support period followed #fte Command Center closed on
November 22, 2007. This 24 x 7 support structure provided dedicateie soygport by CPOE
Team members during business hours, and on call (ofsipgort between 11 pm — 7 am. Daily
issues calls continued to review and prioritize the redasgies. This transition period ended in
April 2008 when CPOE support was fully operationalized anddwhiover to the Information
Systems Help Desk.

2.2 Implementation Phases

EMMC’s EHR started in 1983 using Cerner Classic primarihidb and radiology orders. The
first step in the implementation strategy was to ugpgta Cerner Millennium to provide an
integrated, unified, service-centric EHR architecture. @QheeCerner Millennium upgrade was
completed, the Project focused on utilizing the new aéeced functionalities to support the
process changes planned for the various clinical workflé\g shown in the timeline below, as
new EHR functionalities were introduced, EMMC was aseadily achieving full compliance
with the various stages of the EHR based on the HIM&Sytics model.

External Systems
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Cerner Millennium applications
to Cerner Millennium

Figure 2.2 Evolution of EHR at EMMC



Below is another view of the implementation phasededined within the stages of EHR using
the HIMSS Analytics Model.

Below is a list of the key EHR applications implementeer the last ten years.



Application

Vendor-Product- Year of
Implementation

Functionality

Charges/Billing

Cerner — Charging - 2003
Siemens - Patient Accounting — 1999

Charging services based on Clinical Documentation,
in some cases directly from actual documentation, and
providing a method to easily review billed items.

Clinical Decision
Support

Cerner- Discern Expert - 1989
Centricity - EMR Protocols — 2003

Event driven rules used in conjunction with the other
applications to alert users of specific conditions that
exist for a patient to help enforce standards of
treatment.

Clinical Documentation

Cerner — CareNet — 1989
Cerner — PowerForms - 2004
Centricity- EMR — 2003

Documentation of clinical data, input/output, patient
access list, task list management, problem lists,
protocols, preventive care reminders, pharmacy TPN
forms, therapy documentation (respiratory, physical,
recreational and speech)

Critical Care Solutions

Cerner — INET — 2007

Nursing docuatiemt for critically ill patients with
automated capture of bedside monitor and device data
for integration with electronic medical record.

Includes central bunker for remote, virtual monitoring.

Discharge Instructions

Logicare- Clinical Teachers Pet - 20Q
Centricity — EMR — 2003

7Standardized approach to patient education related to
their disease process(es) from admission to discharge.
It also includes patient discharge instructions and
handouts

Electronic Medical
Record

Cerner PowerChart -1989
Centricity — EMR — 2003

Clinician’s desktop used to view, order, document and
manage care delivery via PCs.

Emergency Departmen

Cerner FirstNet - 2001
Cerner EasyScript - 2001
Cerner ExitWriter - 2001

FirstNet is a comprehensive solution including patient
tracking, ordering, documenting and reporting
available to ED staff. EasyScript provides verifioati

of medication interactions and side effects and
provides a printed prescription. ExitWriter provides
discharge instructions.

Laboratory

Cerner PathNet -1989
Centricity — EMR — 2003

Unified solution for general laboratory, blood bank
transfusion/donor, anatomic pathology, etc.

Medication Dispensing

Cardinal- Health Pyxis - 1994

Automatedication and supply management
system that is integrated with Cerner PharmNet.

Order Mgmt
CPOE

Cerner — PowerOrders - 2003
Centricity - EMR Orders — 2003
Cerner - CPOE - 2007

Order management of tests, medications and other
services that incorporates decision support engine,
clinical documentation and electronic medication
record. CPOE is the transition of provider workflow
from writing orders to placing them electronically
involving major process and culture change.

Patient Registration-
2002

Cerner- Enterprise Patient
Management - 2002
Centricity — EMR - 2003

Collection of demographic, relationship, encounter
and plan information at pre-registration or registratio
Data is available for integration with other external
systems.

Pharmacy/eMAR Cerner- PharmNet - 1989 Complete medication solution including clinical
Cerner — eMAR - 2003 decision support, formulary management, operational
support, medication task list and administration
history.
Radiology Cerner- RadNet - 2002 Radiology order management system that integrates
Centricity — EMR - 2003 with PACS for viewing of images and image-related
AGFA — PACS - 2002 information.
Scheduling Cerner- Enterprise Scheduling Mgmt.Automates the appointment scheduling process of

2001

surgical physician practices and ancillary departments.
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2.3 Implementation Staffing

2.3.1 Project Implementation Staffing

A Project Implementation Team was formed to help withrollout of the applications. The
team members came from Cerner, EMHS IS (Pharmad@lifdcal Information Systems,
Access Management, Programming, Networking, Desktop SumpatiEMMC Project Teams.
For major functionality implementations such as CP®Eommand Center structure was put in
place to provide on-the-floor, 24x7 support at least durindjristeéwo weeks of Go-Live. Below
is the typical structure of the implementation team.

Oversight and
Escalation Team

Implementation
Lead

Command Center Assessment and Education & Response and
Lead Resolution Communications Resolution

Solutions Team

Super Users

Figure 2.3 EHR Implementation Team

Oversight and Escalation Tear@oordinated major decisions with Implementation Leader;
decided on Go/No Go decisions; evaluated and resolved esta@sues; attended Daily Shift
Meetings.Implementation LeadActed as a liaison between the EMHS IS team and theIEM
leadership; managed overall issue resolution and escatatiwvities; recommended Go/No Go
decision; maintained and administered CPOE Change Cqatiioy; developed and maintained
CPOE Implementation Plan; prepared Daily Status Reoriamhd/or attended Daily Shift
Meetings.Command Center Leadlaintained Master Issue List; maintained Support Schedule;
monitored issue resolution progress and escalated issneeded; led the Daily Shift Meetings;
coordinated on-the-floor support assignments or changsseaed.

Assessment and ResolutiGteviewed and assessed reported items; determined cythlit
issue; provided guidance to Response Team; supported th®8e[Team in analysis of
discrepancies, re-design, and code change; attended3bétieetings.

Education and Communicatio@eveloped FAQs, Quick Tips which were distributed and posted
on-line; provided education to locum providers; attended [Hilft MeetingsResponse and
Resolution:Provided on-the-floor end-user support; assisted with isaution with walkie-
talkies for communication; communicated status of repanigEdents to end-user; assisted with
FAQ update; documented any provider ordering process obsesjattended Daily Shift
Meetings.Solutions:Working remotely, this technical team ensured that also#, hardware
and networking were available for use; evaluated and @V technical issues; worked on
approved Change Requests; attended Daily Shift Meettugsr UsersProvided on-the-floor
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end-user support; assisted with issue resolution; communiated of reported incidents to
end-users.

2.3.2 Clinical Staffing Levels During “Go-Live”

The Go-Live period refers to the implementation tinleewthe Command Center structure is in
place. Planning for clinical staffing involved the participatof department heads or charge
nurses in designating super users for their respective foniall shifts. These super users either
did not have assignments or had small assignmentsabldéd¢o provide support. The super users
were assigned to be on the floor, visible to all mgreind provider staff. The start date of an
implementation was planned on days when volume wasrland adequate resources were
available. Whenever possible, EHR functionalities weceementally implemented (see phases
in prior section) to minimize disruptions to patient canel system upgrades were scheduled for
off-hours.

2.4  Transition to New Processes
In addition to ongoing communication of changes to comaefarmal training classes prior to
any EHR implementation project, there were crititeps that the Project Team employed to
help ensure smooth transition to new processes faritieisers:
Utilized Lean methodology during Conceptual Design sessmeliminate waste and non-
valued processes.
Involved end-users, subject matter experts and providers or ptagses of the project to
ensure their buy-in for the solutions being proposed aptemented.
During extreme circumstances, providers were allowed ite wrders for the nurse or unit
secretary to enter electronically up to three weeks tifeego-live date. This gave
providers time to adjust to the new ordering process.
Creation of Patient First Care Coordinators (PFCC)mrtad of four staff members who
are all registered nurses and reporting to the CMIO.@tige PFCC'’s responsibilities is
to round with providers on a regular basis to answer qusstiothe use of EHR.
Transformed the role of the IS Education group to includegss review.
Having a Command Center that was staffed with clini&Education, clinical analysts
and led by a member of the Project Management Officegldlnie first two weeks of go-
live. This service was well received since it provided imiaied at-the-elbow support on
technical or process questions 24 x 7 including weekends.
2.4.1 Approaches for managing change
An organizational change management plan was includegtimn@& the implementation projects
to help minimize the impact of these changes on thaeisexs and ensure that all who were
affected by the Project received assistance to help thenage the changes in their areas. The
plan included the following methods:
Involving representatives from every service area irddsgn of their new workflows
which helped with the adoption of these changes sinaeidleas and suggestions became
part of the solutions. This ensured that broken processesagdressed before technical
solutions were developed.
Reinforcing provider education through rounding.
Providing targeted training for providers who need addititnaghing.
Requesting CPG members to influence any providers who dentenstrdinued
resistance to these changes.



Communicating to the clinical staff that the Projecaewill continue to hear their
concerns and frustrations through EMMC'’s electronic feekllfiam.
2.4.2 Achieving Balance between Process Standardization and Local Flexibilitg unse of
EHR
The Project endeavored to achieve balance in therdeSigHR whenever possible. For
instance, although standardized evidence-based order setgjaired, providers are allowed
individualization to some extent. For example, DVT propkid is present on admission order
sets but individual preferences on specific options /T Ereatment are allowed.

2.5 Training and Support During Implementation

All clinical staff is required to attend training and dentoeite EHR competency. The overall
strategy and approach to training was to require all clistedfl to attend training prior to getting
access to the system and as part of any system upgdaeimdess and Education continues to
issue quarterly updates to introduce new system featurebyh@inimizing classroom training.
Multiple ways of distributing education materials incluttefold information guides, web-based
tutorials, tip cards for providers. For CPOE, competemay required for all clinical categories.
The training time was effectively minimized by training usmaykflow processes and teaching
by concept. For example, providers were shown how tcsa@me use PowerForms but did not
train on every single PowerForm available.

The Project also utilized the following specific trainimmgthodsfor providers. A regular twice-a-
week training class is available with additional claggesided, if requested. Classes were
supplemented with rounding or one-on-one classes wiedtedeln addition to classroom
training, the CPOE Education Team also put together webdiatorial modules on essential
topics and published several flyers and posters to reinémlgeation topics.
Successful training strategies:
Sent letters outlining expectations to all attendees poithe class.
Engaged/worked with department heads to make sure thagiakthff members were
scheduled for the class. Non-attendance was reporteghantohent heads or provider
office practice manager for follow-up and/or rescheduling.
Utilized dedicated training environment for all education.
Dedicated IS Education staff with majority having climiegperience.
Utilized super users to provide assistance with largesek.
One-on-one classes for targeted users.
Developed web-based tools on various clinical proceksg¢svere accessible via the
internet and the EMMC intranet.
Challenges to Participation in Education:
Rescheduling classes was an issue when there were landpers of students.
Group training was not as effective for some providedividualized training would
have been more effective for those providers.
Long training classes proved to be too much for some provid&Eduication may
consider splitting up the topics and combining them withdeaom training.

2.6 Implementation Lessons Learned
The list below highlights the most important reflenidrom the Project Team’s experience,
and in many respects, they relate to aspects of orgamahthange management.
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Successful Strategies

Secured Medical and Executive Leadership project support

Engaged in extensive EHR future state and requirements plamimgubject matter

experts and provider representatives

Ensured that the technology design fully supports clirpoatesses and not the other

way around

Mandated EHR competency for all clinicians

Mandated CPOE competency for all providers

Mandated CPOE in the Medical Staff By-Laws

Provided flexible training methods

Mandated the use of paper order sets which eased theitrabtsiCPOE

Implemented decision support at point of care

Limited alerts to avoid alert fatigue (balancing patafety with over-alerting of

providers)

IT and clinician involvement in providing end-user support

24 x 7 on-the-floor and at-the-elbow support during go-liveoperi

Quick issues resolution and monitoring of implementapicogress

Utilized structured and proven project management methgdahoall aspects of EHR

implementation from initiation to deployment

Not So Successful Strategies

The Cerner Millennium code level that was used for impletation, although

functionally strong, did not have some features thalVEMheeded so workarounds had

to be developed.

Having two different generation tools for ordering (Power®las Caresets)

Did not anticipate issues with provider selecting theecbmpatient encounter

Registration process delaying the initiation of orders

Lack of participation by certain services in the CPOEgieand implementation

processes (e.g. Cardiac Cath Process)
2.6.1 Unintended Consequences of EHR Implementation
Examples of negative consequenddidth CPOE implementation, providers occasionally got
locked out by pharmacists since the latter were ableview the medications within a few
minutes after they are entered. This was resolved bggpkarmacists to wait a few minutes
after the orders appear in their pharmacy system. Bhathappened in the paper-world are
now more visible since the electronic information isieato review. CPOE also contributed to
some inefficiency in provider workflow. For example, piorCPOE implementation, interactive
Adobe order sets were developed using the format of the pegexs and completed on-line by
providers very quickly. With the CPOE implementatidg electronic order sets were in a new
format and initially required more time for providersctumplete.
Examples of positive consequencEsty-percent improvement in the pharmacy verificatio
process. Weak aspects of the registration processreseiesigned to facilitate initiation of
orders. Transfer Level of Care initially took long to gdete and was re-designed to eliminate
extra steps initially required in reviewing medicationsaimbuilding was a successful by-
product of each implementation, because each go-liveregtine attention and dedication of IS
staff and clinicians all working closely to achieve a esthamplementation and transition to new
processes.
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3. ONGOING OPERATION OF THE EHR SYSTEM

3.1 Management Policies & Procedures
As future state design and functional requirements weegrdigted, corresponding policies and
procedures (Inter-Departmental Directives (IDD), Patieare Directives (PCD) (e.g. joint
practice protocols and system-wide IS Policies were ugdatsupport the new processes.
Although there are still some departmental-specificctives, EMMC is moving away from
using these as part of the standardization of care gbalClinical Systems Steering Committee
(CSSC) was established for ongoing decision-making to ssldirgesolved issues. Examples of
the changes made to policies are:
Verbal/Telephone/Read back: Required nurse to enteetial orders, perform read
back and document the actual read back. Instructed the prowidkirce the orders
instead of giving verbal orders.
MRI orders: Created a policy to transfer non-value-ddaleysician workflow to
administrative staff.
IS Policy on Downtime procedure.

For the primary care setting, policy changes are revdeamel approved by the Physician Practice
Management Affinity Group.

3.2 Impact on Operations
The implementation of EHR functionalities has alspacted other non-clinical departments and
resources. A system for providing ongoing support to providassdeveloped through several
stages after the go-live to transition support to thdéfp Desk. Continuing rounding support
and special one-on-one training are available to provi@arshe clinical side, two resource
nurses are assigned to provide on-site assistancevidgn®from 11 pm — 7 am, seven days a
week. Clinical super users are engaged during design and tdsasgsof the implementation
process in addition to providing support. Below are soraengles of how EHR impacted the
clinician workflow.
EHR usage indicates that on average, a provider loginex@ppately 57 times a month,
spending about 30 minutes per login.
Access to patient clinical information by multiple provglat the same time anywhere
there is access to the system. For example, neurasisrgan review images off-campus
and make timely recommendations to providers. Onptafisicians can review patient
records while speaking with the patients to assure arlvefgonse to their medical
issues.
Automatic data collection from physiological monitatgreby minimizing data entry
and improving nursing workflow for critical care nurses.

3.3  Approach to Paper Medical Record

In the EMMC primary care setting, clinical documermatis entered via structured
documentation or free text. A few of the physicianswasee recognition into structured
documentation. The only documents that are scannethmt@cord come from outside the
physicians’ office: lab and radiology results from #ieMHS affiliated labs or radiology
locations and hospital reports such correspondenceg lwills, and patient consents and
releases from non-EMHS hospitals. All lab and ramyglresults from EMHS affiliated labs and
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radiology locations, and dictated EMMC hospital repartsinterfaced into the primary care
EHR.

In the EMMC inpatient care setting, the entire patrecbrd is electronic. Any paper documents
sent to EMMC from the referring hospital as well ag paper documents created during the
hospital stay are scanned into the EHR at time ohdige. Approximately 78% of the clinical
documentation is either entered via template or trarextiifio the EHR. The following
documents are created on paper during the stay and aredsaatorite EHR after the patient’s
discharge: Progress notes, consents, procedure assesanesthesia, care plans, pre-op
orders, medication reconciliation, patient instructigorocedural flow sheets, obstetric discharge
summary, education record, EKG, and parts of the Emerd2egsrtment record. EMMC has
several active projects at this time, notably for phgsi@nd ancillary documentation.

In October 2007, EMMC completed a feasibility study reg@rdnline provider documentation
which included a mix of structured notes and voice recogrstidtware. The product design
included the addition of orders and results in order to ingpoovider efficiency and enhance
quality of the documentation. Based on the results sfstiidy, a project to fully implement
online provider documentation was approved to start duringtioidrter of 2008.

3.4 Ongoing Planning

EMMC has several structures that have evolved oeeyehars, to maintain and support ongoing

planning and operations of the Project. These structurkslethe following:
User Support: Through the EMHS IS Help Desk support and EMMC super user group.
Application Enhancements/UpgradesOnce an EHR application is implemented,
Application User groups and various committees composelihafians and EMHS IS
staff members meet regularly to discuss enhancements apdj@des needed to
effectively support their workflows. These requests fagramcements and/or upgrades
are reviewed by the respective operations group and EMiN&ifagers through a
formal change request process. If the request is coadidesjor, the process follows the
formal project management approval process.
New Projects:EMMC ELT provides strategic direction for all clinidaformation
system decision processes. The process includes exegglativeng through focused
sessions around EHR transformation roadmap developmémréages and provides
clear alignment to EMMC's strategic technology goalssghefforts are supported by
the Chief Medical Information Officer. Once stratedicection is identified, analysis of
technologies identified are compared against the EHR ke sare these technologies
are either available or will be supported by EMHS IS.

Both EMHS IS and EMMC PMO play a significant role ie thverall planning and tactical
implementation of approved EHR projecole of EMHS IS PMOThis group supports a
project portfolio management process that is used to defojects, estimate benefits and IS
resource requirements, and establish EMHS IS projectitg®or It provides overall project
tracking and project performance against plan reports to etmtrmanagement is informed
regarding project status, issues, and risks. It uses AR Time Management software for
tracking resource use by IS Projects and ongoing supportiastivEMHS IS PMO provides
project management services for EMHS-wide projéetse of EMMC PMOThis group
provides the overall EMMC project management from ptajeeption to implementation.
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PMO Project Managers work with the project sponsodeieloping the business case and
securing EMMC ELT and EMHS IS Governance Committee pt@pprovals. This group is
also involved in identifying areas for improvement throughuse of “Lean” thinking and
problem-solving into EMMC’s culture in order to achieveoaganization-wide approach with
an emphasis on elimination of waste and non-value agictedties.

3.5 Ongoing User Support

EMMC'’s strategy for ongoing user support includes transitg support responsibilities from
the Implementation Team to the IS Help Desk. Duringetimdy phases of the go-live, Clinical
IS, IS Process and Education, and PFCC staff provide ohtts¢ end-user support with IS Help
Desk staff who primarily observe as part of the knowlddgesfer. At post-implementation,
transition support slowly moves from the Implementafi@am to the 1S Help Desk support
team. Details of the transition support are documemtéaei Transition Plan, and communicated
to the Project Team and IS Help Desk support seéfine and Remote Suppd@iinicians call

the IS Help Desk 24 x 7 for support. If the Help Desk anadyshable to resolve the issue, it is
escalated to an on-call Clinical IS analyst. This gstalas access to the clinician’s pc remotely
in case there is any need to watch what the clinisigxperiencing. All Help Desk tickets are
logged and reviewed by the EMHS IS staff and the applicatiarer(s) if necessar@nsite
Support:Upon request, PFCC and/or IS Process and Education staidi@on-site support
during regular business hours. The super user group and Chidigehtors for each service area
also provide support on-sitefrequent UserOn-site support is provided through PFCC or IS
Process and Education staff.

Change requests are initiated through various user groups oglhrelp Desk tickets. A
clinical analyst reviews the changes and based on theitumdg of the change, the request is
triaged through the appropriate approvals such EMHS IS PM® BMHS IS Managers.

3.6 Ongoing User Training

EMMC offers classroom training on each clinical appi@atwice a month with additional
classes held, if required. This meets the requirementdlfoew staff. Classes range from one to
eight hours depending on the application. Provider traisimdféred twice a week and includes
CPOE, viewing information, electronic prescriptions, diothand e-signature. A variety of
venues are used for training on enhancements/upgrades depentliadeve! of education
required. Training materials range from flyers, tip sheatsjuals, classroom and web-based
tutorials. Electronic links are available to end-userslfidraining materials.

3.7 Upgrades and Enhancements

EMHS is responsible for implementing system upgradegahdncements. New release
upgrades are planned well in advance- often a full yeaengure that resources for research,
required build, testing, and education are available. Upgeadaemnocked-up in dedicated
domains with strict change control to avoid unnecessamptcations. All changes, as well as
routine maintenance processes, are documented and approvetidnyge management
committee to maintain congruity between the produdiah mock domains. Additionally, small
releases or enhancements are combined in quarterly updttes® downtime required.
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Testing on new code is performed in a dedicated mock do®aess testing is performed

during installation uptime steps to gauge potential impae&narusers during the production

upgrade event. Full regression testing and system integtasting are executed to validate the

new code and the integrity of interfaces to and fronesys integrated with the EHR. All testing

results including required build steps, workflow changes, dddianal code packages are

documented to be leveraged during the upgrade of the productioarengimt. Regression

testing is performed again in the production environment dunm@dtual upgrade event prior to

letting end-users on the system.

3.7.1 How impact to end-users and patient car is minimized

- Non critical enhancements are eliminated from theainitpgrade to limit the impact of

the upgrade on end-users. These enhancements are handleplavate projects
implemented after the upgrade. Limited local instalihefEHR are utilized during
shorter downtimes associated with upgrades to ensurpdteint care providers have
access to critical patient information. A full readyoahvironment is used for longer
downtimes.
Education plans are created for all new functionalityitiyzing vendor documentation,
testing outcomes and research results. Educationase@ito a target audience based on
end-user needs and the impact of the specific change. Edufatenhancements ranges
from distributed documentation to multi-session traininilp wedicated education staff.

4. EVALUATION OF MANAGEMENT OF THE EHR PROJECT AND SYST EM

There were many lessons learned from each major ERiRidmality implementation over the

years. Listed below are some of the major successkshallenges EMMC experienced.

4.1  Successes
Acknowledging the need for end-user participation during thguesd test phases of the
project and the challenges of their busy schedules, EMbmpensated all clinical
participants including private physicians for their time.
Adoption of proven project management methodology andigeds such as conducting
Lean Facilitation, Proof-of-Concept, Build Walkthroughs &o-live Command Center
structure for major go-lives provides structure, accouritglihd tracking of all project
deliverables and activities.
Utilizing the latest scientific evidence, EMMC reviewédriature published surrounding
CPOE implementation and modified its decision supportitonize alert fatigue. EMMC
clinicians pared down a large number of potential firiimgsn attempt to balance the signal-
to-noise ratio.
Given the challenges of implementing and managing lacietdogy-based projects across
different affiliates, EMMC led the way in building @w structure for project governance.
Refer to theManagement Section 1.4 “Leadershgxi how this project governance works.

4.2  Challenges and How They Were Addressed
At the start of the Project, there was no formajgromanagement methodology which
contributed to inefficiencies in tracking and reportingpadject activities, decision-making,
scope creep and an ineffective change control processing in 2005, any strategic project
such as EHR is assigned and managed by a Project Mdragehe EMMC PMO or
EMHS IS PMO.

4 5" .



During the CPOE implementation, the Project Teamewsaéronted with a decision to either
delay the implementation until the new code with enhdtagectionality was available or
proceed with the implementation given some limitationghe functionality. The Project
Team decided to proceed without the new code and deliver®& GR time with
functionalities that met most of the provider expectet.

The use of Cerner to provide the core EHR functionalidans that EMMC's priorities alone
cannot establish the sequence of release for new sfistetionality. To provide strong
input to Cerner’s decision-making process, EMMC'’s clihieaders participate in Cerner’'s
client leadership committees or take part in earlyniggtartnership to influence system
design during the early stages of work.

A few days after the start of the CPOE post-impletiat@m phase, there were challenges
with providing on-site support during nights and weekends wreenehd is minimal and
does not require full-time staff. Night resource nugere tapped to permanently provide
this type of support.



FUNCTIONALITY

1. TARGETED PROCESSES

1.1 Processes

Cerner Millennium provides a comprehensive list of EHR thonealities that are fully integrated
in one system. Some information captured in the Ceppications is interfaced with external
systems as explained in thechnology Section 1 Scope and Design of EHR Systdm target
process improvements that are directly related to EhtRdaove the design of the EHR system
are listed below.

} Process Change
EHR Functions Key Indicators

A\ A\ [

CPOE Usagsg
Pharmacist Medication
Verification Turnaround
Time

\ ( CF’OE\

| Orders, Order Sets
0! Rules, Alerts |
H ! Nurse Order Review !
\ Medication Verification |
Medication Administration
Medication Dispensing integrated
with eMAR
Electronic Signature

Diet Orders

Lab Orders

Radiology Orders
Communications Orders
Nursing/Patient Care Orders
Protocol Orders

Rounding

Progress Notes, H&P, Consults
Imaging/Neurology, Cardiology
and Lab Results

Transfer Level of Care Pharmacy Interventions

Medication Incidents
Standardization of Care
Provider, Nurses,

Admission Assessment (e.g. Pharmacy Workflow
_ allergies) Improvements,

Patient History Radiology, Care

Clinical Assessment Management Workflow
Preventive Care Reminders Improvements

Flowsheets

Care Plans

Pharmacy TPN forms

Therapy documentation
(respiratory, physical, recreational
and speech)

Critical Care Documentation
Nursing Notes

ED Care Patient Flow
Scheduling & Registration

Bed Assignment

Discharge Planning & Education

Avg. Length of Stay
Chart Deficiency
Perfornance

Clinician Charging (e.g. Therapist
services)

Batch Charge Entriy by Physician
Practice offices

Charging of Surgical Services

PACS volume
Patient Satisfaction

Scanning of paper-based clinical
documents

Chart Deficiency tracking
Concurrent Coding

Standardize tabs, barcoding to

documents

PACS
Core Measures CMS Scores
Nursing Care Reporting Efficiency of Data
Benchmarking Extraction
Risk Management Risk Mgmt Reports
Lighthouse Project
Reporting

1.1.1 Functionality issues that complicated achieving these objectives
Software limitationsn Cerner contributed to some of the difficulties Breject Team was faced
with during the design of the EHR system. Below aenadxamples of these limitations.
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Formatting abilities in structuring order sentences.éx@ample, capitalizing the letters is the
only way to bring attention to the item with no abilibychange font size or color, type,
shading, etc.
Searching for orders in two ways.
Many preferences cannot be set by the end user therebsinmga@ssistance from IS staff.
Some application features are set for all EMHS taediwhich limit the Project Team’s
ability to customize for EMMC.

Other Types of Issues:
Spotty network issues which sometimes caused lost caoviheatere identified and
addressed.
Varying degrees of computer literacy among clinicians.
Providers who use system infrequently required refreshigirig.
Issues with previous mobile devices (workstations on whel$), duration of battery
charge, size of screen. These issues were addressetb gaong live with CPOE in order to
increase end-user acceptance.
Lack of workstations for clinician use. This was addréssér to going live with CPOE
with the addition of workstations on some specific sinit

1.2 Provider Roles

Providers participated in the design and overall EHRemgintation processes in different
capacities such as dedicated positions (e.g. CMIO, E84t0), members of standing
committees and members of workgroups for specific iniestiv

1.3 Overall Staff Response

Overall staff adoption of EHR is strong despite some @yunuitive nature of the system.
Based on user feedback survey conducted prior to the ladi@ROE, approximately 91% of
clinicians who participated in the survey use EHR regular

2. INFORMATION ACCESS

2.1 Comprehensive Data

EMMC'’s total healthcare information is comprised obimhation captured and processed by the
Cerner Millennium suite and other departmental systeoth @inical and non-clinical).
Integration of information from non-Cerner solutioaglone through the Cloverleaf interface
engine. The Cerner Millennium suite is composed of rtimae 20 applications that serve
multiple patient care, diagnostic, and service arestsatte integrated by a relational database
with a single data structure. Users have real-tincesgcto all information across the multiple
applications. Radiology images are stored in a sepBegg®nal PACS using the Agfa IMPAX
system. Primary care EHR data are stored on the GEi€y system that integrates with
Cerner Millennium ADT, registration, scheduling, laborgtand radiology results. See
Technology Section 1.3 “Integrationégarding Cerner System Architecture and Integration.

2.2 Data Capture

EMMC’s clinicians interact with patient information prarily through PowerChart, Cerner’s
desktop application. EHR data are captured by data engurerChart or interfaced from
external systems. Since the EHR data is stored imgéesielational database, all information
across multiple solutions such as Lab, Radiology, iNgr€are, Document Management,
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Registration, Billing, Nursing Care, etc. are accessmthin PowerChart. For critical care units,
data from physiological monitors are interfaced and edt@ete the EHR upon user acceptance
of the imported values.

The information that is not available in the EHR sysincludes: Radiology images, however,
the reports are in the EHR system. All other papsetanpatient documentation is scanned
upon discharge and becomes available as part of the EHR.

Refer toTechnology Section 1.3 “Integrationégarding Cerner System Architecture and
Integration.

2.2.1 Data entered directly by healthcare professionals

Form-based: Discrete data values are the primary and preferred uetifadata capture. Forms
display label information to help users respond appropyitdehe questions. Comments can be
added by users to help clarify responses. Rules anddasksctivate formslypes of Data
Entered: Patient assessment data, historical conditions, pernventions and medication
administration. Additionally, for the outpatient sagt data types include chief complaints,
review of system, and care planning.

Order Entry: Used to enter details of the order. Information maggi@nal or required. The
type of data required can be driven by the type of field used]ate, time, y/n, single select or
multi-select from a list, or free-textypes of Data Entered:Orders forMedications, Patient
care, Provider communication, tests and procedures, ahthgaliagnoses.

Clinical Notes: Documents relating to the patient are presented to ielimgan an intuitive folder
structure thaprovides a way of viewing transcribed, scanned, or electfonms entered into
the system through PowerChart or other applications Jupports the ability to view, modify,
and electronically sign these documeiiiyges of Data Entered:consults, H&P, discharge
summaries.

Structured Clinical Documentation: Gives clinicians the ability to document a patient
encounter by selecting symptoms, diagnoses, treatmeémrdars from a problem-specific
template with just a few mouse clicks. When the en@yuastcomplete, a readable document is
produced. Clinicians sign the note when they are finisHadhnauthenticates and publishes the
note to the EHR. Signing the note simultaneously commatescall relevant patient information
to the appropriate subcomponents of the system, sortteispcharges, diagnoses, and
prescriptions are processed automatically. The key datéspare collected and stored in
structured database form for use in research and andlypiss of Data Entered:Discharge
Summaries, Procedure Notes, Progress Notes, Specialtygsagites based on a clinical state.

Medication Administration Record (MAR): MAR information is automatically populated by
the pharmacy-verified orders that providers place. Thisesl by nursing to document
medication administration. The MAR display showslioations by time due or alphabetically
(end-user preference), reference material availableéalications listed. Enables users to view
last dose times to assist in decision-making and revisteryiof medication activitieS.ypes of
Data Entered: Documentation of medication administered and/or pitesdrin four categories;
Scheduled, Unscheduled, PRN, and Continuous Infusions.

4 60



2.2.2 Automatic Data Capture Through Interface

A Cloverleaf interface engine is used for HL7 inter&abetween the core vendor (Cerner) and

other systems (e.g. CompNutrition, GE QS, PACS, SiensisCentricity, Pyxis Medication

Dispensing, transcription, Bedside Medical Devices)n&iedized nomenclature is used in

transmitting data across multiple systems. In casesenthis is not possible, aliases are used to

normalize the data. Refer T®chnology Section 1.3 “Integratiofdr further discussion on the

type of information exchanged between Cerner and thesaaksystems. Devices used that

interface with Cerner are: physiological monitors,dide glucose hand-held devices.

2.2.3 Computerized Provider Order Entry (CPOE) for EMMC Inpatient andnBry Care
Settings

Providers enter all types of orders (e.g. medicatipres/ider-communication, laboratory,

radiology, consults, miscellaneous) through order eftegision-support in real-time help

reduce errors and improve care quality.

Less than 5% of provider orders remain on paper order saidimglchemotherapy orders,
intra-procedural orders and all outpatient orders. Thel®are entered by the nurse, unit
secretary or other ancillary staff. Due to their ctexpies, the ordering processes for these types
of orders are addressed in Phase 2 of CPOE.

2.2.4 Care Documentation by nurses, doctors, and other providers

Virtually all nursing documentation is done in the Cemddlennium. This includes: medication
administration, Intake and Output, Vital signs, admmtgbn history, and nursing assessment.
Nursing documentation can be entered using chart-spemifitsfwith discrete data values.
Specific forms may be linked to task to speed documentdledications can be charted from
the eMAR. Providers dictate their consult notes, H&Res and discharge notes that are
interfaced into Millennium. Rounding reports help facigt@rogress note documentation. These
progress notes are handwritten and then scanned. Pararpffice notes are mostly structured
using standard disease-specific foriMedication ReconciliationEMMC achieved the
integration of eMAR and Pyxis. EMMC continues to useraisdectronic process for MedRec
whereby nurses update the electronic medication profilgpant an order sheet for the provider
to reconcile and place orders from the home medicésbnimproved medication reconciliation
functionality will be implemented within the next twelmonths.

2.3 Information Availability and Access

The EHR information that is stored in Cerner Millennitntiudes all information that is shared
among all clinical applications such as Lab, Radiol&yarmacy, Nursing Care, CPOE, etc. It
does not require any transformation or assembly. Oth& faHictionalities such as document
managing and image management are made possible througgcedgenvith EMMC’s PACS

and Fusion/Mediscribe systems. For information comiagfexternal organizations that is not
interfaced with the Cerner system, information is lledb@nd scanned into the EHR. EMMC
provides links to primary care and certain sub-specaatg practices from the EMMC
homepage. The EHR for the primary care practices i€&fricity.

Access to information is either through local or remateessRemote acces¥PN or internet
access via a secure token is provided for authorized use@. accessThrough EMHS LAN
using approved workstations (desktop pcs, laptops). Nursisgrigand providers of nursing
homes and agencies that EMMC has relations with lemete, read-only access to the EHR.
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2.3.1 How physicians move between systems ( Centricity, Cern@SPA

Depending on their role, physicians primarily use onéesys Centricity, Cerner or Agfa PACS.
Centricity holds the primary care practice informati@erner holds the inpatient and specialist
information and reports, and Agfa PACS holds the radplnd cardiology images and reports.
All three systems use the same user ID. EMMC doebawa a single sign-on, so the provider
needs to either remember three different passwordsanually synchronize their passwords
among the three systems. When necessary, providaisatperee systems and toggle among
them.

In the_primary care officeshe physicians mainly use Centricity for both review an
documentation, and they refer to Cerner for detailedtiapt information on patients who had a
hospital stay (excluding discharge summary which isfeted into Centricity), and to PACS if
they need to see an image (the text radiology resuiterfaced into Centricity). In the inpatient
setting the primary system is Cerner. The physicians and siwue$er to medications and other
primary care information in Centricity by logging into tlsgstem. They view Agfa PACS
radiology and cardiology images in that system. redologists, the primary system is Agfa
PACS. They refer to Cerner for diagnosis, lab, andrgtatient information.

The diagram on the next page shows how patient infoomaiaccessed by a primary care as
well as an inpatient provider.
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Refer toTechnology Section 1.3 “Integratiofr more details.
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2.4 User Access
The following are the types of users who have directsto the EHR system.




Eastern Maine Medical Center — Davies Award Full Application

2.4.1 Typical Screens For Viewing Patient Information Based On User Role
The following are screens that a provider, nurse and phattggically see when they initially
access a patient record.

Figure 2.4a Provider’s Initial View of Patient Infornuat - Cerner

Figure 2.4b Nurse’s Initial View of Patient Informatie Cerner
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Figure 2.4c Pharmacist’s Initial View of Patient Infotioa - Cerner

2.4.2 Access to External Systems (non-Cerner)
EMMC users are required to sign into the following speekternal systems for information
that are NOT fully interfaced with Cerner.

System Functionality Staff Who Uses The System
CompNutrition Processing of diet orders that | Dietary Staff
originate from Cerner
PACS Picture archiving, viewing of Providers, Nursing
actual images.
Logicare Patient Education Nursing
Premise Bed Management Nursing Support, Registration
3M Structured Care Management | Care Management
Documentation. Output is sent
back to Cerner

3. DECISION SUPPORT
EMMC'’s software technology transformation includesaas types of clinical decision support
(CDS) tools available to clinicians as shown below.

Category of CDS tool Description of Functionality Value and Effectiveness

Basic Field Edits Order entry fields are set up with parameters th&educes data entry error and errprs
have pre-defined values to choose from, field | of omission.
formatting, dosage amounts, required fields, anhd

Structured Orders sentences for frequently used orders.
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Category of CDS tool

Description of Functionality

Value and Effectiveness

Groups of Predefined Order
(Evidence-based care sets)

b Evidence-based order sets, clinical pathways
serve as a starting point for disease-specific
orders. Allows providers to select all relevant
orders for a specific diagnosis.

Promotes consistent standards o
care based on best practices.

f

Order checking with
reference database

Medication orders are verified for drug allergy,
drug-drug interactions and contraindications a
therapeutic duplication checking using referen

monthly.

Information available to the
hgrovider at time of order entry
Cédacilitates best decision thereby

database or rules engine. This database is updlatstlices medication errors.

Complex orders with
specialized tools

Templates and tools are available to use such
dosing calculator, taper dosing, sliding scale,
custom TPN, etc.

aldelp and guide clinicians with
complex dosing or medication
administration

Order-relevant patient data
display

related to the intervention being ordered, e.g.,
color-coded laboratory data displayed in
flowsheets indicating normal/abnormal
laboratory data.

Automatic display of patient-specific informatig

nFacilitates review of patient
information to determine best
course of action, drug choice,
timing, dosing and other
interventions.

Rules-based prompting and
alerts

Synchronous and asynchronous alerts and
reminders such as dose-range checking,
medication renewal alerts.

Notifies clinicians of potential
adjustments needed to drug
therapy based on medications

ordered and most recent lab datd.

3.1 Tailored Information Integration
Rules-based alerts fire to providers based on speeifient care situations. The alerts warn
providers of conditions and recommend actions to takeasiondering certain medications.

When opening a patient’s chart the provider is alerted tocatgohs that require renewal

within 48 hrs.

When closing the patient chart the provider is remindextders that have been “planned”
but not yet initiated. This is a reminder to providers they thay have forgotten to do part
of the process needed to implement a plan of care.
The provider is alerted if the diet has been changed© Bhd there is existing insulin
therapy that needs to be reviewed.
Notifications are sent to a shared clinical pharmauatbox letting them know of -
combinations of results and orders that could resultadyzardia so that dosing can be
reviewed and provider consulted if needed. Other conditimrstared are renally toxic drug
orders, low potassium level results in the preseneeenfications which can result in
potassium depletion, lab results indicative of lifeetitening hematological events.

Since pharmacists no longer receive a written oraeaext fires to them when they review
an order drawing their attention to special instructithas may have been entered by the

provider.

Alerts are used to assure that the code status of atpatentered when the patient is
admitted. The information is then easily viewed witlna EHR.

3.2 Decision Support

Applied during CPOE

The CPOE Project Team, Pharmacy and CPG performétealtork necessary to establish the
alerts and alert type (soft or hard stops) to be useORGE.
Alerts: Drug duplicate alerts warn pharmacists with the optooverride the warning and

proceed with the order. Drug interaction alerts warn piergi and pharmacists with the option to
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override the warning and proceed with the order. Provaleispharmacists are required to
document the reasons for override. Rules alert providezsnditions that may require additional
attention such as pre-meds for a contrasted procedwe \ahpatient is allergic to contrast
agents.

Contrast Alerts

Users receive alerts when ordering contrasted proceduadethe
patient has an allergy to the contrast. For examigdepatient
has a documented allergy to gadolinium compounds and the
provider attempts to order a MRI procedure, they are dléote
the allergy and given the opportunity to place pre-medinati
orders from the alert or cancel the selected procedure.
additional type of alert fires if the IV contrastodered for a
patient taking metformin.

Allergy Alerts

A similar alert fires when nuclear medicine procedares
ordered and there is a documented latex allergy. In sdiscéhe
user is given complete information documented on thegglle
and a selection of pre-medications that can be plaoed f
within the alert if needed.

3.3 Order/Clinical Practice Standardization
Several EHR tools and solutions are available to guide tisencorporate best practices in their
patient care, ordering and documentation processes. Aximpdes of these tools are listed
below.
Order Sets, PowerPlans and Clinical Content Consulting (CCC) forms
These are collections of orders with pre-defined detdiish significantly improve ordering
time and encourage evidence-based care for the patiénitscconditions. EMMC uses
evidence-based order sets for common and specializeécht|rathways. All PowerPlans/order
sets may contain pre-selected orders with specific detat have been reviewed and approved
by a multi-disciplinary committee (Decision Support Workgy) who review and approve all
order sets, at least annually for evidence-based one® dfeapproximately 56 PowerPlans
and over 300 order sets available to providers. Core Meam@@scorporated into many of
these. EMMC has mandated the use of admission ordesisee January 2006.
Conflict Checking for Inpatient Care
Rules and alerts are utilized to help guide providers Miitical decision-making at time of
order entry. There are 375 event driven rules in theesys/hich automate reflexive testing
based on specified criteria, generate calculated rd¢baltsre available in the EHR, enforce
policies such as the entry of height and weight paarter entry, automate screening process
for various clinical conditions,” notify clinical phanacists of potential ADEs, and page
departments for STAT orders.
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ADEsfor Inpatient Care

If Birth Control is ordered and the patient is on ahy o
pre-defined list of anticonvulsants, the user will be
notified and a form will be printed to send to their
provider. If an anticonvulsant is ordered and the patient
is on birth control the same will happen.

Notify the user if an anticonvulsant is ordered, the
patient is a female between 11 and 45, and the patient is
not on folic acid.

Alerts that fire to Pharmacists
Listed below are some examples of pharmacy alerts.



Various types of alerts are also available in the EHR for primary satgngs:

Performing Department Order Notification
Stat Pagindor Inpatient Care
A requisition or electronic task is sent to the perfogrdepartment. Some performing
departments (e.g. Lab) are paged regarding a STAT order.

MRSA Surveillance Systdor Inpatient Care

A MRSA surveillance culture is automatically ordered by
the system via a rule for patients admitted or transfer
into a Cardiac unit or NICU. The rule places a taskhen
nursing task list so that the specimen is collectethelf t

lab result comes back positive an alert prints a
notification to the Infection Control department and the
alert places a task on the Nursing task list so that
adequate isolation precautions are applied. A rule places
subsequent surveillance culture orders every 7 days until
the patient is discharged or MRSA has been confirmed.
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When a patient who has MRSA or VRE is admitted toBBean alert fires a notice to the
printer letting staff know that the patient has theditton so appropriate precautions are
taken.

VRE Surveillancéor Inpatient Care

If Clostridium Difficile Toxin Assay Stool specimen
is received in the lab on an inpatient and VRE has
not been identified, an alert orders a surveillance
culture and notifies the lab that a surveillance
culture has been ordered.

3.4 Knowledge Access

Reference text and links embedded in specific orderables, setdeprovide easy access to
knowledge bases such as policies, departmental direetieelatest clinical research. These
links include up-to-date MicroMedics, Zynx, clinical reséapcotocols and any other links
requested by providers accessible through the EMMC intrBirett links to transfusion
guidelines to limit overuse of blood components are easdylable in an effort to change care
process.

3.5 Patient Decision Support
EMMC provides its patients with several methods to adodsanation about their diseases
such as:
Use of Logicare for education materials and documemtati@ducation provided
Key PowerForms in Cerner prompt the end-user to docuifneshiication was
provided.
Reference sites available via Cerner applicationsdaceshith patient.
Links on the EMMC internet site that contain praetadvice and information on:
Avoiding Emergencies, Bones and Joints, Cancer Prever€hildren’s Health,
Diabetes Prevention, Heart Health, Home Health Hpdney Health, Primary
Care, Stroke Prevention, Women's Health

3.6 Aggregated Data Analysis and Reporting

EMMC strives to capture all clinically relevant infoation as discrete data. Presently, free text
is used minimally in nursing documentation, primarily io\pder documentation, and some in
ancillary documentation. Data is pulled from variousnée and non-Cerner applications. All
data elements received or sent to non-Cerner systenm®emalized with the use of aliases. The
timeliness of the data for reporting may be real tomaear real time (R), retrospective and
published daily (D), abstracted manually (M) or sent texarnal vendor for reporting (O).

A sampling of the reports used by clinicians and admingsas found below:



Centricity uses Meridios while Cerner uses Powerhtsagnd programmed reports for their EMR
reporting. Centricity and Cerner systems data reporting®ased on information that resides in
their respective systems. The information may commm finterfaces with other external systems.
For example, Centricity makes use of some of thettiatanterfaces from Cerner such as lab
values.

3.6.1 Comparison against external databases
Monitoring patient outcomes is essential to evaluate th
effectiveness of clinical care. EMMC utilizes EHR to
abstract the data needed to be collected for the various
patient registries/performance improvement projects. Any
data electronically extracted or aggregated is done with
Powerlnsight, PowerVision, Custom programming from I
Programmers (NSQIP only), or MS Access. The extracte(f
information is used to measure performance improvemen
activities against these external databases.

3.6.2 EMMC Internal Research Analytical Reports
EMMC’s Healthcare Research group conducts and analggearch activities at EMMC
according to Executive Leadership Team priority. Examplgsojects in progress are:
Open Heart Surg Registry
Coronary Valve Registry
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Percutaneous Coronary Intervention Registry
LifeFlight of Maine Improvement Study

OB QS System

Cardiac Anesthesia Registry

Cardiac Perfusion Registry

Project Impact

Primary Care practice Provider-Specific Reports

4. WORKFLOW AND COMMUNICATION

4.1 Workflow

Patient Information Viewing

Having one central source for accessing patient informaasrsignificantly enhanced the
clinician’s workflow. Providers can access the patseakectronic chart from any location from
office, hospital and from home. Information is ridadvailable for providers to make clinical
decisions, and for nursing and ancillary staff to get @aiate actionable items on their task lists.
The patient’'s complete medical history and currentressilts are quickly accessible, thereby
ensuring that clinicians have the right information atright time. Data are pulled from various
applications and presented to the users in a single vidtwnwihe EHR so that they can get a
quick snapshot of the patient without needing to navitmteigh numerous tabs within the
EHR. Views exist for the inpatient setting as weltlzs Emergency Department.

4.1.1 Impact to Provider Workflow

Care Process

Disease specific care process changes are madengtiarner’s Lighthouse process for
inpatient and Meridios Health Metrics for primary caettings. The Lighthouse tools allow for
continuous measurement and automated reporting of aletkateents captured during the care
process. Real time reporting of operational, quality, régnjaand financial measures leads to
faster analysis of the care process and efficienmigd®gmto support best practice. For example: In
orthopedics, the Project Team looked at the care patfmaayinitial consultation through pre-
operative, operative and post-operative venues andfiddrttie best practice. Based on this
information, providers have standardized care with order sdes and alerts. EMMC will use
this Lighthouse methodology to continually improve qan@cesses?hysician Rounding and/or
Office Visit:A consolidated view of patient information such as megtatber profile and lab
results used during rounding is available for viewing andipgn®rior to visiting patients,
providers generate a rounds report, which lists all rea#nitg and relevant profile data, to
document their notes that are then scanned into tiie Bledated results viewingSpecific lab
results related to a medication are presented to texing provider at the time of order entry
which helps with clinical decision-makingssessment&lowsheets showing documentation of
vital signs and lab results along with other grouping€lefvant data provide clinicians quick
access to patient’s clinical status while performing pagssessmento-signature and Signing
of Orders and DocumentimBox functionality enables provides to co-sign ordetereu by
medical students, and review and sign other patient cater@mtation. There is an automatic
tracking of deficiencies and use of electronic signaturetare.Transfer Process for Inpatient
Care setting: Details of active orders are available for providerdisgontinue or modify when
transferring patients within the hospitBischarge Process for Inpatient Care setting:
Facilitates prescription writing and medication recbawon using EasyScripProvider
DocumentationTemplates pull in data from various clinical applicasidhat are used for

4 60



interactive documentation by providers. Providers can age vecognition software or standard
keyboard input to complete documentation. Surgical casedcaumented real time in the
system and once finalized are available in a consotidddeument for clinicians.

Use of PACSPACS provides concurrent review of images by multiple prosideseparate
locations across the region. It improves clinicéetiveness and patient outcomes because
radiologists and other specialists will have prior stsidiee timely online comparison from the
same PACS system allowing broad and rapid access to inlageseases patient safety by
decreasing radiation exposure for patients due to enhancgd m@nipulation and presentation
resulting in fewer repeat film32 hour Activity ViewClinicians can view orders added,
changed, canceled, and discontinued within the previousu2 Bo that they have a quick index
to patient care over the preceding time period.

4.1.2 Impact to Nursing Workflow for Inpatient Care setting

Patient Access LisProvides a summary list of patients containing allergles, and overdue,
current and upcoming tasks. New orders icon and recergdalig display as well as current IV
solutions. Rules are used to generate electronic nurskg fiar items the nurse needs to act on
that were the outcome of someone else’s interagtitinthe systemiNursing Care
Documentation:Electronic documentation of medication administraidone through eMAR.
Other patient care documentation is done through electfomms containing discrete chartable
data that can be viewed and reported on historiddllyse PrepsReference materials that fire
from a patient order to notify the nurse of actions thast take place prior to a proceduxeurse
Order ReviewProvides a method for nursing to electronically acknowledgiew of new,
modified or discontinued orderEhis serves as another level of safety as nurse$uwtitier
scrutinize the appropriateness of each order for thaernat

4.1.3 Impact to Pharmacy Workflow for Inpatient Care setting

Order Verification:Medication orders are immediately available for veaifion by the
pharmacist as soon as they are entered. Orders carntée I8y priority, time to scheduled start
time, as well as other parameters. The unverified orderstor can be filtered to display orders
for specific locations, this allows the pharmacigbédocated on the unit as part of the care
delivery team rather than being centralized in the paaym

Results viewingSpecific patient data such as Creatinine clearance,thaiglyht, body surface
area, and ideal body weight always display to the pheaish Additional results for any time can
be reviewed to aid in order verification and consultatitules/Decision SupporRules
programmed into the system alert the pharmacist gddtient’s pregnancy/lactation status as
well as other clinical events such as upcoming procedutcesatraindications of patient’s
current orders for radiology procedures utilizing iodinetaming products. The system will
check for appropriateness of medication dosing basedegpetients height, weight, age, renal
function and body surface area. The system will evalaath order for contraindications with
current orders, duplicate therapies, drug-drug interactions, tleugyainteractions, and 1V
compatibility. Order dispensingOrders can be automatically routed to the 1V room for
compounding or routed directly to the Pyxis machine locatetth® patients unit. With the use of
fill lists, technicians can maintain the optimum legeproduct on the unit and prevent waste by
providing only what is needed when it is needed.

4.1.4 Impact to Ancillary Workflow

Task ListsTasks lists used to let ancillary staff track work thadseto be performed.
DocumentationElectronic documentation of completed tasks and orders.
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4.1.5 Impact to Provider Workflow in the Primary Care setting

Improvements in quality of care and patient satisfaction throAghess to an accurate, detailed,
and highly malleable electronic medical record; screenidgraarvention guidance for current
diseases/social behaviors (smoking, obesity, Autiseesiang, etc); standard protocols for
management of chronic diseases such as Asthma; immedia¢ss to data on performance
against standards of care; and basic practice enhancemenfsove patient satisfaction, such
as reminders for nicknamdscrease in efficiency througl€POE to give patients and service
providers clear and legible orders for all services; connmeérerated prescriptions (e-
prescribing will start shortly); use of custom designedhtofor data entryReducing Medical
Errors with: Automatic medication and allergy alerts; robust immatian management; and
integrated laboratory and imaging interfaces from Cerner

4.2 Communications

End-users review documentation when beginning a new stafe is also the 72 hour tab to
review the most current orders. Communication may bdaeeeased with the advent of the EHR.
Specific communication about a patient is done througttrelac sticky notes that can be
viewed from a patient list or within an individual patieecord. Built-in communications that
are part of the orders are fired to different membethetare team. Nurse order review (NOR)
ensures that nurses are alerted on change of care @rddtiSTAT electronic orders also

require a verbal communication.

Some physicians using Centricity communicate with theiepts using KRYPTIQ which is a
secured gateway and integrated e-mail to the physician’sogegkty communication between
the patient and provider gets automatically captured in itie. E

5. DATA SHARING WITH OTHER ORGANIZATIONS AND PATIENTS

5.1 Data Sharing with External Organizations

External OrganizationsEMMC scans patient information from non-affiliatespaals into the
EHR. EMMC transmits ADT and laboratory data to Cybeiéalysis System and shares data
with external organization for reporting quality measucesgparing/benchmarking performance
or syndromic surveillance. Refer kanctionality Section 3.6 “Aggregate Data Analysis and
Reporting”for information on types of reports exchanged or suknhitb external organizations.
EMMC also provides a secure, read-only access (via thmet) of patient information to
nursing home liaisons and providers of long-term careitiasilWithin EMHS affiliatesAll

EHR information captured resides in one single databakaa@mssible to authorized affiliate
individuals.

5.2 RHIO/HIE

EMMC is currently involved in the following projects reddtto health information exchange
with external organizations:

Maine HealthinfoNet Project

EMMC is a founding member of the Maine HealthinfoNet Ribj&he purpose of this project is
to build a coordinated electronic statewide health infolonagxchange in a phased approach
that will allow all Maine hospitals, physicians and othesviders to quickly and efficiently
share computerized patient- specific clinical informati@MMC (through EMHS) is a pilot
participant and will provide EHR data to HealthinfoNet. Epected go-live for release 1 is on
9/15/08 and Release 2 on 2/18/09.
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OneMaine Health

This is a collaboration of MaineHealth, MaineGenera BMHS for the purpose of connecting
the three largest healthcare providers in Maine to ersddaleng of healthcare information. For
example, images obtained at any site will be viewablesaahe State of Maine.

EMHS EHR Access for Non-Affiliate Providers

The Project’s primary goal is to provide a continuatdhigh quality care for EMHS patients
once they are discharged from an EMHS affiliate hosiisIHS will give providers at non-
affiliate hospitals (who are responsible for thetcaration of a patient’s care) read-only access
to patient information stored in PowerChart. The teveatompletion date is by September 30,
2008.

Emergency Clinical Telemedicine

In 2004, clinical leaders at EMMC began to explore opporasmibr advanced technologies to
improve the efficiency and effectiveness of high-actriysfers from outlying hospitals. The
population density and geography of the area prohibits phylcahtralization of services such
as trauma surgery and pediatric critical care. Fortiyndtdemedicine advances allowed the
creation of “virtual” connections to expand these teyt&ervices into rural areas. EMMC now
connects to high definition telemedicine camerasanex remote emergency departments. The
program is centered on situations that require immediat#ability of trauma surgeons and/or
pediatric intensivists. With cameras at EMMC andewesal clinician homes, specialists can
perform real-time, interactive trauma and Pediatrid Konsultations with half of the
community hospitals in the region.

Regional PACS

EMMC provides PACS service to EMHS affiliates and otlegianal healthcare organizations.
This service enables access to images and concurrent teyiaultiple providers in separate
locations across the region, thereby, improving thecalreffectiveness and patient outcomes
because radiologists and other specialists can adceksssfor timely online comparison from
the same PACS system allowing broad and rapid accessges. The total volume of PACS
studies completed in FY 2007 was 323, 325.



EMMC (April 2002

FirstMRI (December 2003)
NEHE MRI (December 2003)
Inland (July 2004)

CA Dean (January 2005)

Open MRI of Bangor (July 2005)
Mayo Regional (May 2006)
Penobscot Valley (June 2006)
St. Joseph Hosp (June 2006)
TAMC (October 2006)

SVH (October 2006)

PCHC (January 2007)

Blue Hill (February 2007)
Houlton (August 2007)
Millinocket Regional (April 2008)

Regional PACS

Caribou ‘

Presque Isleo

Maine Cities and Towns

Installed to date
Planned installs

Interest in installing

o000 @

Stand Alone PACS

5.3 Patient Communications

Primary care setting provides patient portal so patearsview some components of their EHR
(review medication lists, see demographics, scheduledr@ppents, request an appointment, or
a medication refill). However, they cannot update tbein personal health record.

For the inpatient care setting, patients have adoabeir medical record by requesting
information from the EMMC Medical Records department.

6. OTHER OPERATIONAL AND STRATEGIC ACTIVITIES

6.1 Administrative and Financial Management

Charging and Billing:

Surgical information is extracted and merged with codirgfarancial data and fed into a third
party system for analysis of operational and finargyatem data. Charging services based on
clinical documentation provides an easy and efficierthotto easily review billed items.
Quality Improvements:

EHR information is extracted and used for quality improvemeonitoring and benchmarking
of performance against other organizations. Evidence-basedsetdare utilized to ensure
compliance with core measures. The “Quality Improsethsub-section of the Value Section of
this document lists a number of examples of how EHRIlized to improve quality of patient
care.

Care Management Reporting:

Reporting against EHR provides information for monitoring patiare management.

6.2 Patient Safety
Decision Support at Order Entry (some examples):
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Once the Morse fall risk score has been determined loasel@ctronic charting responses,
an alert places a nursing order specifying the level ofilintervention needed.
If during the on-line admission assessment it is docusdetitat there are symptoms of
iliness related to recent travel, a rule sends a rgegsalnfection Control so that they can
further investigate.
Implementation of CPOE with decision support.
Code status and allergy compliance verification duringrozdey.
Monitoring Reports Related to Patient Safety (some examples):
The Pharmacy and Quality Improvement departments arekaffithe CMIO review various
reports against EHR to monitor risks to patient safetycanapliance to standards promoting
patient safety. Some of these reports are: Use of madbased order sets and PowerPlans, Use
of order sets for all admission orders, Med Managemlv to PO Medications, and Med
Management of Patients on High Risk Antiobiotic.
Ordering Process:
Implementation of CPOE with decision support
Standardization of order sets using best practice models
Care Documentation:
Streamlining and standardization of nursing care docuriemta
Nursing documentation for critically ill patients witutomated capture and integration of
bedside medical device information with her
Provider Documentation:
All provider inpatient documentation is performed throughatiich except for daily handwritten
progress notes. Handwritten notes continue to be &nbaldue to legibility and non-standard
structure. Written notes are placed in a paper record dimengourse of the admission and
scanned at time of discharge. A project using structuredndentation and voice recognition is
underway to make all inpatient provider documentation @eittr

6.3 Research

At EMMC, the Clinical Research Center (CRC) providestralized infrastructure and support
for clinical investigators to conduct clinical researchth/éurrently more than 58 active

research projects, EHR enables the CRC and all EMIslfCtst pursue independent research
more effectively. EMMC is currently working in 37 invegtor-initiated projects; 13 pediatric
oncology clinical trials, 28 Adult oncology trials, aBadult sponsored clinical trials from other
services. The following are some examples of EMMC sp@asResearch Projects utilizing
EHR:

An Evaluation of the EMMC Geriatric Consultation Team Progrdime study seeks to describe
the patient population referred to the Geriatric Coasiolh Team and compare outcomes for
these patients before versus after referral. All datfore and after referral to the Geriatric
Consultation Team) is obtained from patient electroméclical records. Preliminary results show
a reduction in LOS when a geriatric consult team iedal

Using Electronic Health/Medical Records (EHR) Based Disease Managdroels to Improve
Management of Depression in Primary Care Study to evaluate the impaRtbEsed
intervention on treatment of depression in primary cdifee objective of the study is to examine
whether feedback and treatment advice for depressionnpeeséo primary care physicians
(PCPs) via an electronic medical record (EMR) systaan potentially improve clinical
outcomes and care processes for patients with majoeskapn.
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7. USER SATISFACTION, PRODUCTIVITY, AND EFFECTIVENESS

7.1 System Use

All EMMC clinicians use the EHR as the main sourcelwfical information. CPOE was
implemented for all inpatients as of November 12, 2007 amddmpliance rate has been
exceptional. Three weeks after the start of the go-dillenpatient units were on CPOE. As of
December 31, 2007, approximately 96% of all EMMC providers hatkdtasing CPOE,
entering about 93% of all orders electronically. Plamsrhplementing CPOE to the rest of the
outpatient units are currently underway. CPOE usagesglglononitored through regular
reporting of order distribution by type, and CPOE usage by peoaiid he CPOE Project
Sponsors reach out to providers who have not adopted CPOEetmithe if he/she needs
assistance with the CPOE process.

7.2 User Satisfaction

Physicians and other caregiver satisfaction is meashredgh formal surveys, quick polls, user
feedback sessions, electronic feedback form, mediaél meetings, super user meetings, and
user groups that define enhancements to existing systened Basan August 2007 pre-CPOE
survey, about 91% of providers use EHR regularly to viewepatnformation. Thirty days after
the CPOE initial launch implementation, approximately 98#providers indicated that their
CPOE experience was much better than expected oasittiene-neutral. On March 18, 2008
(six months after the initial launch and four monttterathe full launch), a post-CPOE
implementation survey to providers and other clinicians wasucted.

Survey Results:

The survey results indicate that the first six moh&POE implementation created challenges
for most respondents. Approximately 71 percent disagree@#@E has reduced total amount
of time required to place orders. Almost an even numbtrearespondents felt that CPOE
education and availability of a PC did not hurt nor enhaineie CPOE experience. On the
positive side, over 50 percent of providers responded P@ECSupport through nurses, unit
secretaries, ancillary staff and IS Help Desk was adequdietter.

CPOE Post Implementation Survey
Questions on CPOE Experience
Total Respondents=110

90

80 A

70 A

60 1 B Agree or Better

50 4 O Neutral
B Disagree

40 A

Agree/Disagree

30 A

20 A

10 A

CPOE positively Availability of pc The time alloted The education CPOE has Our downtime  CPOE Support
affects my is adequate. for CPOE material decreased the procedures are through nurses,
rounding and education was adequately ~ amount of time  adequate to  unit secretaries,
interactions with sufficient. prepared me for  required to support timely  ancillary staff
patients. CPOE. place orders. and safe patient and IS Help
care. Desk is
Experience adequate.
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On the survey question comparing their initial expectatagasnst their current CPOE
experience, approximately 68 percent responded neutral or. bette

Initial Expectations vs. Current CPOE Experience
Total Respondents=106

35%

30% H

25% A
20%

15% A

10% -
ol |
0%

Much Better Better Neutral Worse Much Worse

Percent of Total Response

Experience

To address the provider concerns, EMMC developed and introduoedhal rounding process
to show them ways to improve their efficiency and ashiguick wins by creating new order
sentences, favorites folder, specialty flowsheets, An Education system expert met with 33
providers in 18 clinical services to catalog their spedsisues and needs. Below is a graph
showing the services that were rounded with in the arffgre rounding date and the
distribution of the 92 issues that were raised during thisdimg. The CPOE Project Team is
systematically addressing these issues and the progstssaia below. In the graph, PP means
PowerPlan, which is an electronic order set.



Ongoing feedback:

EMMC utilizes various methods of receiving feedback:
Through multi-disciplinary committees such as hardwatecsion, new and/or
modifications to clinical applications, decision suppstandardization of care, change in
downtime and care processes, and use of technology.
EMMC CPOE Intranet website for providing feedback andkimg on status of reported
issues.

Through the EMMC CPOE intranet
website, clinical staff can send their
guestions and/or feedback. A team of
clinical coordinators from the Office
of the CMIO, Information Systems
staff and clinical educators review the
feedback to identify and resolve any
technical, process or training issues.

This website also provides complete
transparency to all end-users on the
status of the issues they report. The site
displays all the issues the user reported
since CPOE was implemented as shown
in the example below.



Near-misses reporting (“Good Catch Program”)
On-line incident reporting

Provider and end-user rounding

Section meetings

8. LIST OF CURRENT AND FUTURE STRATEGIC EHR PROJECTS
Below are the some of the current and future stratggiects that EMMC has committed to
in order to enhance the existing EHR systems and nie¥MSS Analytics maturity closer

to Level 7.

Project Name Project Description and Estimated Start Estimated
Objectives Duration

Together Project | Complete integration of existing | Final scheduled Project

Completion affiliate hospitals into EMHS core | conversion is closeout by
systems to provide a single EMR | 10/1/2008 12/31/2008
for all affiliate hospitals.

Improve Nursing | Review current nursing October 2008 18 Months

Documentation documentation processes and
Workflow structures to identify opportunities

for improvement and establish

standards for redesign and future

documentation builds
Bar Coded This program is composed of two | Barcode Production Barcode
Medications projects. The first is to implement| planning is in Production 24
Administration equipment and processes to achigarocess. months.
Program a very high percentage of Barcode

medications have readable barcoc
at the bedside. The second projec
is to develop the processes,
equipment, and reporting to achie
the 5 Rights of medication
administration at the bedside for
inpatient units. Future expansion
specimen collection is a future
phase. This project will move
EMMC to level 5 on the HIMSS
Analytics EMR scale.

lesdministration date
ttis being established

Ve

to

Barcode

Administration

TBD

Smart Infusion
Pump
Implementation

A multi-phase project that starts
with 1) loading drug libraries in
Hospira pumps, 2) continues to

Phase 1 complete
for EMMC ICUs
Phase 1 in planning

Phase 1
complete prior
to use of Bar

communication from pumps to for remaining Coded
Millennium and 3)concludes with | pumps Medication
sending pump settings for a scanned Admin.
medication from Millennium to the Remaining
pump. phases in
planning
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Project Name Project Description and Estimated Start Estimated
Objectives Duration
Critical Care Expansion of the Critical Care In process for Initial non-
Connection Connection (described elsewhere |iaffiliates. affiliates 9
Expansion this document) to other EMHS October 2008 for | months
affiliate hospitals and non-affiliate | non-affiliates
hospitals to provide support to
intensive care units from the Core
area in EMMC
Non-Affiliate Allow providers at non-EMHS In Process Will become
Access to hospitals have view-only access the an ongoing
PowerChart PowerChart EMR in order to service
improve continuity of care for
patients returning to the local
community from EMMC.
Provider Migration of current inpatient October 2008 Initial phase
Documentation provider documentation from 18 months
dictation to structured templates that with ongoing
are pre-loaded with relevant clinical build of
data and that support voice structured
recognition entry in select fields. notes content
Together with the existing EMMC
regional PACS, this project will
move EMMC to level 6 on the
HIMSS Analytics EMR scale.
Medication Revise medication reconciliation | October 2008 6 Months
Reconciliation process to take advantage of
Phase 2 capabilities provided in the current

level of Cerner Millennium

ePrescribing

Implement ePrescribing in

Centricity 2Q 2009

9 months plus

Centricity and Cerner Millennium | Millennium 4Q ongoing
2009 support
Extended Data Implementation of Powerlnsight | 1Q 2009 12 months to

Warehouse

Extended Data Warehouse provide
a more robust clinical data
warehouse used for operations
management and performance
improvement activities

initial
operation




TECHNOLOGY

EMMC's strategic approach to technology must not only rnireetritical requirements of an
integrated health care information system but mustiatdode a technology framework that is
reliable, secure and progressive in keeping up with latdstééagies for enhancing clinical
applicationsAfter weighing the pros and cons of available clinicédimation systems, and
how these systems would be maintained, EMMC decided in2@a6 to have the Cerner
Millennium integrated suite of application remotely hddbg Cerner. This includes a robust
disaster recovery and redundancy structure that isimahgsihealthcare industry, and puts
EMMC in an enviable position when it comes to EHR ted&tuy structure.

1. SCOPE AND DESIGN OF EHR SYSTEM

1.1  System Description

For Inpatient Care Setting:

EMMC’s clinicians interact with patient information prarily through PowerChart, Cerner’s
desktop application for inpatient care setting. The Gdvhilennium architecture is designed to
bring into one database, all of the patient informateptured by Cerner or interfaced from
other external systems. Since most of the EHR infoomas captured in the Cerner Millennium
suite of applications, this single database structuremzas the amount of interfacing required
to provide real-time EHR information.

Cerner Millennium is installed on 19 Citrix servers running/din 2003 operating system. The
database management system is Oracle RDMS 10 GB anitkthsta VMS and HP Unix
servers. The database storage capacity is approximat@&yod which 3 TB is used. EMMC and
other EMHS affiliate hospitals utilize the same dasabfr storing clinical information. The
EMHS network is connected to Cerner remote site usingeGerovided WAN
communications network which includes primary and seconmamymunications circuits on
dual paths between the Cerner and two points of denamaagiwork defined by EMHS (two
5mbps ATM links one primary one primary back-up). EMH&#&ponsible for providing the
EMMC'’s Local Area Network and Client Wide Area Netwadnsisting of any communications
circuits, WAN termination equipment and Local Area\Matk equipment.

EMMC'’s end-users connect to the Cerner applications frathin the hospital or remotely from
homes and offices via the internet using secure tokdmesclient workstations are windows-
based PCs which are either computer-on-wheels laptopsktogs. Presently, there are over
4000 end-user workstations, laptops and printers which aregtaty located in nursing
central stations and provider lounges to assist withieffi workflows.

EMMC also utilizes a bedside medical device interf@DI) using GE Unity network to
interface data captured by approximately 70 physiologicaltm@nior managing vital signs and
other flowsheet information for critical care patief@& Aware Gateway is the BMDI server
and the network has 10/100 Cisco switches all connectedaieawitch at 1 gig.

Linkages with external systems such as Siemens fampaiccounting and billing, Lawson for

financials and other departmental applications that arpardof the Cerner Millennium suite
are done through Cloverleaf interface engine.
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For Primary Care Setting and EMMC’s Family Center for Medicirep&rtment

GE Centricity is the EHR system for this setting anplagiement. It is used to capture healthcare
information entered by users and/or interfaced fromragkernal systems. Examples of external
systems are demographic information, lab results, EK&SSgorometer testing done at the local
clinic. Centricity EMR is fully HL7 compatible and infaces with most external HL7
applications.

The Centricity EMR client is installed on 12 Citrix sers running on Windows 2003 server
operating system. The database management systentie REAMS 10g and installed on a HP
Windows server. The database storage capacity is approkirs@@®eGB. EMHS provides
connectivity to the database through the EMHS Local Aretavork consisting of fiber optic and
T1 communications circuits.

PACS Regional Systems Available to Affiliate and non-Affiliate Haspit

EMMC'’s Picture Archiving and Communications System (PAGRpomprised of hardware and
software that enables digital communication, archivinge@ssing and viewing of images and
image-related information. PACS processes patient studiesthe following modalities:
Radiology, Digital Mammography, Remote Image DistribatiDigital Echocardiograms, Cath
Lab. PACS also includes the communication of repodsralevant patient information through
the integration with Agfa Radiology Information Syst€RIS) or Cerner Radiology system
(RADNET). RADNET communicates with PACS through a gatg which enables viewing of
PACS results by EMMC and affiliate hospital users fnwithin Cerner. However, the viewing
of actual images requires users to login to PACS directly

The PACS servers are managed and maintained by EMHS. EMW{3Ehas a service level
agreement with Agfa for both hardware and software t@aamnce.

1.2  System Architecture

The Cerner Millennium comprises of several solutions ngdef common programs or tasks
that are shared multiple times across clinical domaathnical activities and project tasks. The
single relational database used to store Cerner informpt@vides users with real-time access
to all information across multiple solutions. The i@ersystem architecture utilizes a three-
tiered distributed, client-server model, namédlier 1- Client— Windows operating system,
utilized by end-users to access Cerner solutidies.2 - Middleware- 19 Citrix servers running
on Win 2003 which provide connectivity and data trangfest 3 - Database- Oracle RDBMS
running on VMS and HP Unix which stores reference, actany database information. By end
of July 2008, the database will be solely on HP Unix ptatf



1.3 Integration

The above diagram depicts information flow into the EGIEHR from various applications.
The integration between the Cerner-based EHR infoomaind external systems is done
through the Cloverleaf® Integration Engine. The integraéngine enables EMMC to
efficiently and securely transmit clinical orders aaduits, ADT and charge information
between Cerner and the external systems using HL7 stipa#ocols based on events that
trigger the exchange of data. These protocols provide tivatief and framework for electronic
exchange of data. For example, information captured b§Ehbedside monitoring devices is
displayed on the patient’s chart when the user aced¢lsgatient’s flowsheet in INET. The
interfaces between Cerner and Cloverleaf are nee-tvith the exception of charges (which is
batch) and 3M (which is near real-time).

The following is a list of system interfaces to arehirCerner Millennium EHR system and the
types of information that are exchanged between Camthe external system.

External Systems Information FROM Cerner Information TO Cerner
Millennium to External System Millennium from External
System
GE Centricity Physician Practices — ADT,
Scheduling, Lab and Radiology
results
Cyberren Dialysis System ADT and Lab Results
Computrition Dietary System — ADT
*Orders will be live in mid-2008
GE Dukane Nurse Call ADT
Logicare ADT Patient Instruction Documents
Pyxis ADT and medication orders Charges & Pocket Load
Apollo Cardiology ADT
Agfa PACS ADT, Medical Imaging orders ang
results
Heartlab Digital Echo Cardiology orders Results
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Observer Ultrasound Maternal fetal medicine orders Results
GE QS Labor & Delivery System ADT
GE Aware Gateway for BMDI ADT BMDI results
results
Siemens Patient Accounting ADT, charges, 3M coding to
patient billing system
3M ADT MR Coding
Discharge Call Manager ADT for Patient follow-up
Peminic ADT for Patient relations
Premise ADT for Bed Management

Fusion & Mediscribe

ADT

Transcribed documents

ARUP Reference Lab

Orders

Lab orders and results

Cloverleaf system is installed on an HP server with2003 operating system. The production
and development environments are maintained at the EMI#s@enter. The development
environment is used for testing new functionalities asd akrves as a backup to the production
environment. The software application is managed andtanaéd by EMHS IS Programming.
EMHS maintains a 24 x 7 service level agreement withtHeelion for issues and upgrade
support.

1.4  Transferability of System Design
EMHS'’ strategy for introducing a technology or applicatdesign change is that it must be
transferable to other EMHS affiliate hospital&:ansferability of technology platfornrEMMC'’s
EHR systems operate on widely-used technologiesadtbr dyperating and database systems. Its
vendor products, Cerner Millennium and GE Centricity,um@d by a several healthcare
organizations of varying types and sizes which clearly detraiaghe transferability of the
technology platforms the EHR systems operatél camsferability of application desigihe
Project Team was challenged with developing a systenmtagitmizes data integritthrough
standardization of data capture, and yet, provides slexibifity for users in order to optimize
their workflows, and must have overall applicabitiyother EMHS affiliates in order to
minimize customization that leads to additional softwaaentenance. All these factors are taken
into consideration during the design of an EHR featureome instances, comprises are made
to balance the need for standardization and flexiblglow are some examples of the design
decisions demonstrating how this balance was met.

Order sets are generally what providers are required ttousertain clinical conditions.

However, they can create favorites folder that amngpecific orders that they normally

include in an order set.

Dosing calculator which is available for normalizedusohs can be modified by providers.

Some alerts fire as soft alerts which simply warnvjglers of certain information or action to

take, but do not prohibit providers from continuing with dindering process.

1.5 Scalability

EMHS/EMMC partnered with Cerner in providing the tecligyl platforms (database and
application servers) needed for its existing and future groetds. EMHS/EMMC recently
upgraded the database operating system to allow for mazegsing capability and larger
number of concurrent users. This Remote Hosting Agreeprevides for any subsequent
upgrades to, hardware, software, network and system imfcaste required for providing the
RHO Services to Client.
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1.6 Emerging Technologies

EMMC through EMHS employs a core vendor strategy vathust partners like Cerner to
ensure a high level of integration when adopting emerguightdogies. Vendors are chosen
based on the integration of systems, the breadthferrads within the vendor product line,
market presence, and integration of clinical evidenceguating patient care. The core vendor
strategy also provides familiarity to our end users andseee transition to new technology by
providing consistent user interfaces. An option in teenBte Hosting Agreement with Cerner
provides a contractual obligation to maintain high avditgtand performance standards for the
core hardware. This ensures that EMMC can continue ta@uesw technologies while
maintaining a high level of system performance.

2. SECURITY AND DATA INTEGRITY

2.1 Security/Confidentiality and HIPAA Compliance

Access to patient information requires a complex passwat expires frequently and cannot be
repeated. The type of information and level of secuarity access rights available to the user is
role-based. Roles are reviewed whenever a new entitg\argt new functionality or system
updates. Security is not so restrictive to limit uselitsgio perform their assigned duties. A data
agency agreement between EMHS and its affiliates allbM&IC employees to see patient
information generated in another affiliate. For thecpgatric affiliate, access is limited to a
specific set of EMMC physicians based on their relatigmto the patient.

EMHS IS Security group periodically performs user actixgtyiew based on activity logs,
sanctions included in policies and procedures that are coivated to users regarding access
and use of patient information, data agency agreementedeEMHS affiliates, etc. All
EMMC employees are covered by these policies. Clingare educated on these security
policies and procedures during training classes, and non-ahisithrough the orientation
process. On an annual basis, these security and HIPAdegaand procedures are reinforced
through ICare, a mandatory, online education softwarecpaated by all EMMC employees.

2.2 Data Quality and Integrity

The accuracy and quality of the EHR data are primariigrdened by the database structure and
security, and application design in the EHR systeneghitly of the database is a function of the
database management methodologies that Cerner andrBE€ity use, the methods of
monitoring and reporting on database performance, secadtgtarage management. Cerner
provides monitoring and performance reports on a periodis ba EMHS IS staff for review.

For the application design, EMMC’s EHR system mandalata quality and integrity through

the use of codeset filtering, rules, discrete dataesrand built-in field edits during data entry.



2.3 System Integrity and Disaster Recovery

The EHR Cerner system is remote hosted through

the Cerner Corp. in Lees Summit, MO on a four

node system that has two nodes for the application

software and two nodes for the oracle database. The

second production and database provide redundancy

should a hardware failure occur. The multiple

nodes are also used for application upgrades that can

be done in a rolling upgrade, one node then the

other. EMMC also has another set of nodes 17

miles away in Kansas City, MO, for the disaster

recovery nodes that are used as read-only, when a

rolling upgrade is not appropriate, and for disaster

recovery if the primary site has serious issues.

Incremental backups are processed daily with a full

backup done once a week. The Oracle database has

a 24 hours lag backup version, that allows for restores aag$sing of the redo logs in case of
data corruption. The recovery point objective is sezéo data loss and the recovery time
objective is aimed at 4 hours after a disaster hasideatified

The Centricity EMR application is locally hosted hetEMHS datacenter. Incremental tape
backups are taken nightly with a full backup weekly. Backedimare stored off site. Oracle
database backups can have up to a 24-hour lag time. Avgylalbilhe archive and redo logs can
allow for nearly no data loss and the recovery tiljective is aimed at 6 hours after a disaster
has been identified

2.4 Data Archiving and Storage

Through the RHO agreement, Cerner provides a consistdiable and documented process for
the management of data backups, data archives, off-séeatation. All EHR data is backed-up

and archived permanently including legacy systems such asrGelassic. Patient records can

be made available via custom reporting. Where appropsatee auditors are allowed view-only
access the EHR information.

3. STANDARDS

3.1 Common User Interface Standards

Once connection to the EMHS network is established sadoé the Cerner and GE Centricity
clinical information system is the same for all seéfter log-in to either system, the
presentation of information is based on the user f6&ch user has the same view of either
application independent of location.

3.2 Data Model

Since both Cerner Millennium and GE Centricity are pegpry systems, their database designs
are managed and maintained by the respective vendors.tédklaments received or sent by
external systems to these EHR systems are normaliite the use of aliases.
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3.3 Data Exchange Standards
Data Exchange Standards and ADT interfaces are alewiih accordance with HL7 interface
standards.

3.4 Data and Document Standards

Data Element standards

Unique identifiers and certain key data elements thatenede patient information are common
across all applications within Cerner Millennium and vetternal systems that interface with
the Cerner applications. These fields are the medkcard number, encounter number, patient
name, bed and unit location, and other data required bytdréaice specification.

Data Entry Standards

Standards are achieved through the use of field edit tialidgarameters that have pre-defined
values to choose from, field formatting, and use of stirect order entry such as dosage
amounts, order sentences for frequently used orders

4. PERFORMANCE

4.1  Availability

Cerner Millennium is typically available 99.51%. During fhlanned and unplanned
downtimes, PowerChart Local Access (PCLA) is avadal in-patient floors, the pharmacy
and the Emergency Department for patient informatiolms $ystem feature provides the clinical
staff with EHR information as of the last hours ptmthe downtime.

4.2 Response Time

The Remote Hosting Agreement with Cerner provides afligtnctions with corresponding
desired response times for these functions to comjdeta.Cerner and EMMC/EMHS agree to
work together to achieve these desired response timdg bBvent that the response times are
not achieved for any function, Cerner will promptly engad®erformance Management Team to
bring performance back in line with the Average Respomsed for this function. As a
component of the Annual Review, Cerner provides EMMC witbrmation regarding Response
Times of Functions of other RHO clients with comparapplications for comparative use.

4.3  Continuity Planning

Cerner Millennium runs on four nodes, (two pairs), whigthallow for one set to fail and still
have functionality of the system. It also has atpmir of nodes in a separate location for
disaster recovery which allows for recovery withingtifs from requesting use of the standby
system. If an outage is less than the 4 hours, theenpéibors, the pharmacy and the
emergency department have access to PCLA data stossleah PCs. These PCs hold the data
for patients in those areas and this data can be viewgthted on the local printer, with the
clinical system and/or the network being down. Thea dat the patients is downloaded every
hour or half hour to these PCs.

4.4  Service Level Agreements

Availability standards were set in the service level agwent with Cerner to match or
outperform the response times for functions when EMHS
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VALUE

Sections 1, 2, 3 discuss the benefits of EHR in EMM@atient care setting and Section 4
covers the primary care setting.

1. SUCCESS IN MEETING EXPECTATIONS OF THE PROJECT GOALS AND
BUSINESS CASE

EMMC views the EHR as a major component of its stratggal of improving quality of care

for its patients. Hence, the evaluation of the beésad&form the EHR is not based solely on the
financial benefits that can be derived from its prodaats outcomes. It is a combination of the
greater efficiency of clinician tasks, and improved qualitcare possible through the use of the
EHR. Over the last six years, the Project has aellieyl of its key deliverables identified during
the initiation phase.

1.1  Return on Investment Calculation

It took six years to implement the EHR functionaktithe majority of which was to implement
and upgrade to Cerner Millennium at total cost of $27 millidre yearly ongoing maintenance
cost is approximately $8.8 million.

EMMC focused on measuring operational performance ratherdstimating actual dollar
benefits. The sections listed below include informatiarthese benefits.

Functionality Sections 4.1.1 through 4.1VZorkflow and Communications” provide the
significant impact of EHR to providers, nurses and pharstaeiorkflows.

Functionality Section 1.1 “Targeted Processes” and Se8tiecision Supportprovide the
significant impact of EHR functionalities to the impesnent of quality of care and patient
safety.

Functionality Section 5 “Decision Suppodiscusses how EHR supports improvements in care
management through reporting and analysis of care practices
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2. SUCCESS IN ACHIEVING DESIRED CHANGE IN TARGETED PRO CESSES
The EHR has been instrumental in improving processese fitesess changes are good
indicators of how well the EHR system has been adopteshinusers.

Order Management

CPOE Usage is a key indicator in CPOE adoption by providers. The gmatklsninate
transcription errors and misinterpretation of orders.

Daily CPOE Usage for Nov. 2007

Distribution of Orders Placed
From 12/01/07 through 03/18/08

11/1/2007
11/2/2007
11/3/2007
11/4/2007
11/5/2007
11/6/2007 Written

11/7/2007 VerballUnsigned |
11/8/2007 Unknown

11/9/2007
4
11/10/2007 Protocol
11/11/2007 Phone/Unsigned
11/12/2007
11/13/2007 Fax

Electronic

11/14/2007
11/15/2007

Py W Electronic 539566 82.2%
11/17/2007 o % oo
ﬁﬁgﬁgg; Phone/Unsigned 10844  1.7%
11/20/2007 Protocol 53754  8.2%
W Unknown 572 0.1%
pryereed Verbal/Unsigned 16112 2.5%
11/22/2007 erbal/Unsigne .
11/23/2007 W Written 35811 55%
0 1000 2000 3000 4000 5000 6000 7000 8000 Total: 656735 100.0%

Electronic and Protocol
B oders W Written Orders

Since December 1, 2007, EMMC has continue
keep our CPOE usage rate at about 91% electronic
(including protocol) and 5.5% written. Prior to
CPOE, a survey of 28 providers indicated that
approximately 93% of the orders they placed in the
unit were verbal orders. With CPOE, verbal orders
comprise only about 2.5% of total orders due to
strict policies in place for giving verbal orders.

As of November 122007all inpatient unithave
implemented CPOE. By November 23, 2007, the ratio of
electronic (including protocols) to written orderglha
significantly increased from 5:1 to 14:1.

Pharmacist Medication Verification Turnaround Time contributes to imprpe¢ieént care and
pharmacy workflow.

Medication Turnaround Times
January 2007 vs. January 2008

Improved Pharmacist Medication Verificati
Turnaround Time (TAT) of non-stat med orders with
CPOE.

250.00—

Eliminated an estimated 160 minutes from the time of
order writing to pharmacy receipt of orders plus
average time for pharmacist review decreased 52%
from 50.8 to 24.3 minutes.

Pre-CPOE Post-CPOE
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Reduction in Duplicate Lab Orders

Use of CPOE significantly reduced the number of
duplicate lab tests ordered on inpatients.

Patient Safety/Risk Management

Medication Incident Reporting

Medication Incidents Reported
1000 OverallMedication inciders decreased b
900 1 27% over the last three years.
800 897
700 849
@ 600
g w0 658
5 400
#*
300
200
100
o
2005 2006 2007
Years

Customized Drug-Drug Interaction Alerts Firing to Providers

Multum Drug-Drug Interaction

Before and After Customization Overriding alerts without reading them t

been a documented unintended consequence

20000 of CPOE. To minimize this risk, EMMC

180004 opted to start slowly with the minimum

16000 . - .

14000 | number of alerts firing to the providers but all

12000 | firing to the pharmacists. This reduction in

10000 J drug-drug alert firing to providers

8000 1 significantly decreased the “noise” and

6000 1 negative impact on provider ordering while
maintaining patient safety.

Firings per Month

4000 -
2000 4

2301

Before Customization After Customization




Decreasing Infusion Errors

EMMC has begun to use Smart Pumps to decrease infusion.&rhese pumps have a
library of accepted drugs with appropriate infusion rates.IVHeump system requires the
clinical staff to confirm the clinical care areagttirug, concentration, dosage, rate, and
volume each time a pump administers a medicatiorpi@tiant, therefore reducing the
opportunity for error. Comparison is done through managfigation of drug information
on the patient’s electronic chart and the IV pump.

IV fluid concentrations have been standardized to per@blaed central access
concentrations to facilitate flow between faciliteesd departments.

Of the total infusions programmed during the first eightksesd post-implementation, only
0.7% were selected outside the infusion drug library. Thiodstrated that appropriate
formulary selection was used to administer intravenbesapy.

About 97.3% of the time no alerts fired.

Medication Administration Documentation Error Rate (%)

90

60

30

10

80 1

70 4

Selected Medication Documentation Error Rate
February 19, 2006 and April 26, 2006

Comparison of medication administrati
documentation errors for CMS audits in the
paper (PMAR) against electronic system
(eMAR) in the Critical Care and Acute Care
settings shows a significant increase in

50 4

40 A

appropriate documentation and less failed
audits using eMAR.

20 4

. B

PMAR (Crit) 2/19 - eMAR (Acute)#1 2/19 - eMAR (Acute)#2 4127 - eMAR (Crit) 4/27 -
4126/06 4126106 7126/08 7126108

Other Patient Safety Improvements by Pharmacy

Medication Management of IV-to-PO Medications Repeduces or eliminates the chance
of giving a wrong injectionContributes approximately $15K per year in savings.

The Medication Management of Patients on High RiskbAatic Report provides
pharmacists with information on renal capacity to élate medications, and adjust doses to
match patient’s ability to clear the medication. Cimoites over $12K per year in savings.
The Culture and Sensitivity Rule is used for the pharmézistilor therapy based on lab
results.

Dosage standardization found in pre-built order sentdmagseduced the need for pharmacy
interventions for dose changes.

Dose Range Checking provides pharmacists with the alaligentify potential out-of-range
doses for more than 3500 medications, greatly reducing gy of error. Doses

beyond an acceptable range are stopped bb&ng administered to patients.

A rule identifies routes of administration that aoatra-indicated for particular medications.
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Patient Care and Clinician Workflow

Provider Workflow Improvements
The improved Rounding Process by pre-populating daily progress with clinically
relevant information saves a provider 40 to 60 minutes daily.
Providers do not have to go to the Nursing unit or MediegloRds department to sign
documents and verbal orders. They save time by reviewthgigning documents and
orders online.
Increased provider satisfaction and efficiency through ichate access to images for
patients throughout EMMC's geographic region. With redi®®&CS implementation,
providers can access images from the hospital, offit®me. Refer té-unctionality Section
5.2 “RHIO/HIE".

Standardization and Efficiency of Care Documentation
Standardization of order entry process through the usedef sets. All medical services
have mandated admission order sets and PowerPlang dittes sets support evidence-
based practicand consistency.
Use of standard clinical documentation for all patiémigll care settingsStreamlined
documentation of patient information from various soufdepartments, providers,
encounters/visits). Nearly 100% of nursing clinical docat@gons are done electronically.
Use of Powerlnsight reporting to monitor documentatiompliance. The chart below is an
example of measures EMMC uses to monitor nursing congdisvith new documentation.

Facilitated the gathering of patient care informatiorskin assessment documentation. This
data gathering used to take a day and now only takes 1-2 baisplete.
Facilitated reporting of patients who have a heatt aatl are discharged the same day.
These patients must have a follow-up call to ensurerdegive needed laboratory tests after
discharge. Several incident reports were logged since phads were not placed in a
“special spot”. The electronic report eliminated the rtegalace the paper charts in these
locations and streamlined the process of identifyingetipasients.

Radiology/Imaging/Cath Lab Staff Workflow Improvements
Reduction in report turn-around times and re-work.
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Digitization of the Echocardiology department has iowed workflow since the staff no
longer has to chase VHS tapes or repeat a study bebtausgpé can not be found. With
direct physician input, the Radiology staff is able tddotihe reporting around their
workflow.
With the improvements in placing clinical orders foriChab, EMMC expects to have a
more efficient patient throughput and better patient faarthis service.
Care Management Staff Workflow Improvements
Care Management staff no longer prints and faxes patifammation to nursing liaisons and
providers at various nursing homes and agencies that EMBI€lmions with. Through
appropriate security, these users are able to accegattbmt record electronically from their
facility, homes or offices.
Care documentation is integrated with EHR makiraydilable to providers on-line.
The Observation Report streamlines a care managelysadtivities by providing a list of
patients who may be nearing the maximum length of stdgrusutpatient status.
Scanned documents that @@t of the EHR eliminate the need to get the samerdents
from the patients. They can be pulled up electronicptipted and validated with the patient
without the involvement of the Medical Records departmen
Benefits of Emergency Clinical Telemedicine
EMMC performs real-time, interactive trauma and PlCldstdtations with half of the
community hospitals in the EMHS service area (a nigjof these being Critical Access
Hospitals). In addition to saving limbs and lives, thiviserhas contributed a variety of other
benefits:

Avoidance of unnecessary transfers keeps patients motvaicommunities and reduces
costs related to transfers.
EMMC specialists can help local clinicians focus onitheediate priorities facilitating safe
and effective transfers.
Mode of transfer — via ground or air — can be better selasteonsultation with tertiary
clinicians.
Early connection of the patient (and/or family) wikie treceiving clinician has positively
impacted confidence and perceived customer service.
Real-time performance improvement is made possible EMC consultants can review
treatment details and decisions with remote providetbeasarise.
Immediate debriefing with referring hospital teamsédosta sense of unity and
accomplishment, and addresses concerns or questionalfrcanegivers.
“Reverse-consultation” allows referring providers toeylys and consult upon patient arrival
at EMMC. This creates mutual respect and cooperatiomgmaviders separated by great
distances, and can have real clinical impact whenarexdditional information is relayed
from the referral site.

Data Abstraction for Analysis and Reporting
Decrease in hours spent abstracting data. Approximatelyr&@@etion in time to abstract
data through electronic means versus manual paper chiakre

Document Management Process
EHR has enabled the electronic tracking of deficient decusfaccounts, electronic chart
analysis, and automatic “pending signature” assignmenk dectated documents. These
documents appear in the provider’s Inbox for electronicasige, thereby eliminating the
need for the Health Medical Records staff to follow-uthwthe provider.
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Quality Improvement

Compliance with Core Measures through use of evidence-based order sets

By incorporating best practices in the order sets, EMMEimproved its core measure
performance over the years, through the use of sp&ofrerPlans for Community Acquired
Pneumonia, Heart Failure, Heart Attack, and SCIP meastixamples are shown below.

Average Compliance for Core Measures

100%

100%
99%
97%
99%
99%
98%
100%
100%
99%
100%

95%

96%

93%

90%

90%

85%

ASA @ Arrival B-blocker @ Smoking Hair Removal VTE prophylaxis
(M1 Avrrival Counseling (SCIP) received
(Mm1) (M1, HF & PN) (SCIP)

‘n FYO5 m FY06 O FYO7 O FY08 - YTD May ‘

Decrease in use of blood products

Evidence now shows that the risks from blood transfissade much higher and the benefits

significantly lower than previously understood. In 2007, EMMS&ituted a program to
decrease the use of blood products.

The new ordering process guides providers to order only 1 uaiiat unless the patient is
actively bleeding. This new process also requires docuti@ntz the indications for
transfusion.

Provide monthly reports of all blood product use with helogio parameters to the Chiefs
of Service that are discussed at Service meetings.

As a result of this program, EMMC has decreased uiitiadiy approximately 50% with a
first year cost saving of $1.2 million.

40% -
35% -
30% -
25% -
20% -
15% -
10% -

" ] ]

0%
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Compliance with other patient safety and quality standards
Improved compliance with the documentation of Code Stataght/Weight/Allergies
(HWTA). Code Status, HWTA required on all admissionsrio placing orders.
Improved compliance with administration of pneumoedend influenza vaccines. Nearly
100% compliance for pneumococcal vaccines and 94% for mfaueaccines through alerts
that remind nurses to give the vaccines if not administerdihvone hour of ordered time.
There are also reports for nursing staff that lisigpéd who need the vaccines.
Patient’s antimicrobial therapy has been improved grégtthe EHR. Every morning a
report of all patients on antibiotics is printed to clatipharmacists. Often the doses are
adjusted based on the trended creatinine clearance.ihéberday when the lab cultures and
their sensitivities to antibiotics are available, ghlaarmacist may consult the physician to
change the drugs for better coverage of the microbe.

Orthopedics Case Managemehighthouse ProjecResults)
The Lighthouse Project posted significant growth and ivgmeents in case volume, average
length of stay and percent of Patients with Transfukwo all orthopedics and TKA patients.

Lighthouse Project All Ortho Patients TKA Patients
Comparative Results | 04/01/08| 07/01/07 | % Change| 04/01/08 | 07/01/07 | % Change
Number of Cases 35 26 35% 21 11 91%
Average Length of Stay 4.1 6.0 -31.7% 3.3 4.5 -27%
% Patients With
Transfusion 2.9 7.7 -62.3% 0 9.1 -100%

EMMC has been able to change provider behavior by decreasiegassary post op x-rays.
It was a common practice to perform post op x-raysliceiextive hip and knee
replacements. Through the use of protocols developed duarigghthouse Project,
providers only order x-rays when appropriately indicated.cBae below.

Improvements in Surgical Care

Participation in the National Surgical Quality Improvement Program (NSQIP
Since August 2005, EMMC has participated in the NSQIP byatoitg patient outcomes for
selected complications and loading them to NSQIP databaséectively measure, report,
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analyze and respond to surgical care data. The NSQIBnagad by the American College
of Surgeons.
EHR is utilized to extract 46% of the data points. TH@as for increased capacity to
collect more cases from surgical specialties.
EMMC captures the 30-day follow up data on 99% of its casesnpared to the average
rate of 94%.
Below is an example of a surgical procedure where EMid€realized performance
improvement.

Performance Improvement:
Post-op Colon Surgery Infection

Infection Rate Average LOS
CY2006 2.7% 11.1 days

---Intervention: January 2007 standardized
pre-op bowel prep and antibiotic use---

Infection Rate Average LOS
CY2007 2.29% 7.8 @vys

Use of Advisory Board Surgery Compass tool
EMMC utilizes the Advisory Board Surgery Compass todigfp in management of Operating
Rooms (ORs). EHR information is electronically downleddnce a week to a central data
depository that can be accessed from anywhere usingesinghportal. All information
generated from this system is shared with the surgebimsdatabase allows EMMC to:
Report on OR Block utilization rates.
Report on Physician scorecards or tracking expenses asoues/for OR procedures.
Provide physicians with information on their cost prodiles to their individual use of
disposable equipment.
Track the frequency of procedures performed over time.idérgifies changes in surgical
practice patterns allowing surgeons and OR managers to keeprpla©R equipment and
infrastructure needs.
Identify special case efficiencies that may existr é@mple, some combinations of
anesthesia, OR nurse, scrub tech and surgical persaagetork more efficiently together
than others with respect to measures such as on-tshedise starts or room turnover times.
Facilitate 360 degree evaluations by identifying which OR pesamorked most frequently
with each surgeon.

3. SUCCESS IN MEETING OTHER CORPORATE OBJECTIVES

Patient Satisfaction

EMMC cares about what its patients think and for the giastears, has measured patient
satisfaction on an ongoing basis. EMMC has receivedttatar Exemplar Service Overall
Best Performer award in 2003, 2004, 2005 & 2006

A report is provided daily to Nurse Department Heads anddalidducators showing
percentage of patients where safety information is h@iogided to patients. Since this
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report became available, EMMC has moved its complianiteperformance and
documentation of Patient Safety Education from 60% to 94%.

With PACS, EMMC has increased patient safety and aatish by reducing radiation
exposure for patients due to enhanced image manipulatiopresehtation and fewer repeat
films.

Since all the EMHS affiliate hospitals share th@ealinical system and information resides
in the central database, patient information thaawred in one hospital can be accessed by
users of another hospital with appropriate user privileflestefore, EMMC eliminates the
need to wait for paper records to arrive from anothelisaéihospital resulting in faster
delivery of care.

Growth & Financial Contributions

Over the last three years, inpatient admissions grev%y outpatient visits grew by 5%, and
average length of stay in days declined from 5.48 to 5.16.cohisl be attributed to the various
streamlining efforts in patient flow and improvementpatient throughput. For example, by
monitoring medication route from IV to PO when apprai&; the discharge process and cost per
case are positively affected. Since EMMC averages sistently high inpatient occupancy rate,
efforts to shorten patient’s length of stay is critica

4. SUCCESS IN IMPROVING PRIMARY CARE

Patient Care

Primary care is enhanced through the utilization of tfleviing capabilities:
Meridios — Quality reporting using EMR allows continuous rtaming of provider care
management and adherence to NCQS standards for diabdtesranary artery disease
Problem Knowledge Coupler (PKC) — A Clerical Patienade System provides branching
logic algorithm to triage patients calling with comptain
Care Management — Disease-focused implementation irpricare practices is currently in
development.
Use of protocol-driven templates for management ofrabrdiseases for pediatric care. By
collecting pertinent information on the management tifraa during the outpatient visit,
EMMC has been recognized for achievements in asthma nraeageBelow is the Chronic
Disease (asthma) protocol template.



Below is a sample performance report on data reviewdtirma management.

Name [Data Percentile [Points
awarded

NPPS Asthmaticg 847 N/A

Office visit/year 745 87.9% 10

Influenza 576 68% 7.5

Tobacco 743 88% 15

Systematic proce n/a n/a 20

present for

monitoring

outcomes

(BMI 651 76.8% 5

Performing screenings and interventions for current disésssal behaviors (smoking,
obesity, Autism screening, etc) in pediatric care.

Quality Improvement

National Committee for Quality Assurance (NCQA)
NCQA evaluates a health delivery organization’s strucnceoperations against NCQA'’s
standards that address patient safety, communicatiorfamitiy members and other important
areas of service. EMMC'’s primary care providers metelggslity standards and performance
measures for the following programs:
DPRP- Diabetes Physician Recognition Program — most pravideognized
HRSP- Heart/Stroke Recognition Program — most provideogyrened
PPC — Physician Practice Connections - 9 modules (8dl&gecialties) — all providers
recognized
PCMH — Patient-Centered Medical Home - 9 modules (RyiBare) — EMMC is only the
second office in the country to get this recognition

4 ,70



Maine Health Care Management Coalition (MHMC) Recognition
EMMC was recognized by MHMC for excellence in EHR usgcine administration, and
asthma care)

Growth & Financial Contributions

In 2006, EMMC'’s primary care practice providers received &68us as a result of
improved quality reports from the EHR.

Under the Office of the National Coordinator for Hbeadire Information Technology pilot
program, EMMC clinics will be reimbursed for “e-visits'ittv patient, as defined by
Medicare and also get an annual retainer fee fqragients with whom EMMC makes any
sort of email contact (approximately $280,000 annually).

For the Anthem Quality Payment Incentive program, EMbJi@ics report data on asthma
and immunizations in pediatrics, coronary artery dsedmbetes, depression screening, in
adults using their definitions of numerator and denominddata are extracted using
inquiries in Centricity (approximately $250,000 annually).

For the CMS Physician Quality Reporting Initiative (PQR#&porting, EMMC reports data
on diabetics (HgbAlc, BP and cholesterol meeting targsagdnary artery disease patients
on aspirin and fall risk assessment as ascertainedtfre EHR(approx $28,000 annually)



CONCLUSION

Over the past ten years, EMMC has made excellent progress mplementation
of an EHR. Key indicators of that progress include:

100% EHR maturity level for HIMSS Analytics stages 1 through 4 and
actively engaged in pursuing stages 5 through 7.

CPOE that is used 100% by providers in the inpatient and primary care
settings.

Technical Infrastructure that provides reliability, performance and enables
future growth.

Regional PACS providing central access to radiology images for fifteen
organizations.

Information system resource governance that is guided and supported by the
executive leadership

Adherence to proven, structured project management methodology to
identify, manage and measure project goals and objectives.

Ongoing commitment and dedication of EMMC/EMHS staff in the continued
use and enhancement of EHR.

And most importantly, substantially enhanced, evidence-based processes for
the care, safety and well-being of the people of Maine.



Appendix A — Acronyms and Abbreviations

ADT Admission, Discharge and Transfers
BMDI Bedside Medical Device Interface

CCA Clinical Care Area

CCC Clinical Coordinating Committee

CDS Clinical Decision Support

CEO Chief Executive Officer

CMIO Chief Medical Information Officer

CMS Center for Medicare/Medicaid Services
CPAT Cardiac Pre Admission Testing

CPG (CPOE) Clinical Performing Group

CPOE Computerized Provider Order Entry

CRC Clinical Research Center

CSSC Clinical Systems Steering Committee
eDoc Electronic Documentation Group

eMAR Electronic Medication Administration Record
EHR Electronic Health Record

EMR Electronic Medical Record

ELT Executive Leadership Team

EMHS Eastern Maine Healthcare Systems
EMMC Eastern Maine Medical Center

FAQ Frequently Asked Questions

FIM Functional Independent Measurement

FL CPOE Full Launch implementation

HWTA Height/Weight/Allergies

IDD Inter-Departmental Directive

IL CPOE Initial Launch implementation

IS Information Systems

IT Information Technology

MAR Medication Admistration Record

MHMC Maine Health Care Management Coalition
MRSA Methicillin Resistant Staphylococcus aureus
NCQA National Committee for Quality Assurance
NSQIP National Surgical Quality Improvement Program
NOR Nurse Order Review

OOouU Outpatient Observation Unit

OR Operating Room

PACS Picture ArChiving System

PCD Patient Care Directive

PC Personal Computer

PCLA PowerChart Local Access

PFCC Patient First Care Coordinator

PFI Patient First Initiatives

PMO Project Management Office

PQRI CMS Physician Quality Reporting Initiative
RHO (Cerner) Remote Hosting Option

SCIP Surgical Care Improvement Project

TAT (Medication) Turn Around Time

TKA Total Knee Arthroplasty

TPN Total Parenteral Nutrition




