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MANAGEMENT  
 
1. EHR SYSTEM PLANNING 
The planning process for the implementation of an electronic health record (EHR) at EMMC was 
guided by the goals of the Patient First Initiatives (PFI) Program, which is a tri-fold approach to 
delivering high quality patient care by transforming care delivery, adopting a patient-focused 
culture, and implementing a technology plan that supports, but does not drive, the care delivery 
process. Prior to PFI, specific EMMC technology-driven projects were run and managed as 
independent projects.  PFI planning started in 2000 and further expanded with the acquisition of 
EMMC’s primary care physician practice in 2003. PFI continues to govern 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 medical center located in Bangor, Maine 
and has been serving communities throughout central, eastern, and northern Maine for more than 
115 years. EMMC and its medical staff of nearly 400 providers and more than 3,000 clinical and 
support staff provide three-quarters of the primary-care hospital services offered in the greater 
Bangor area, as well as specialty and intensive care services provided to people living in two-
thirds of the state of Maine. EMMC’s mission is to provide excellent and compassionate primary 
and specialty healthcare services to promote the well-being of the people of Maine. EMMC is a 
member of Eastern Maine Healthcare Systems (EMHS), an organization of seven hospitals and 
other healthcare companies with more than 7,000 staff members. EMHS provides and supports 
the information technology needs of EMMC.  Over the past few years, EMMC has been steadily 
achieving various stages of EHR implementation. The most recent achievement was the 
implementation of Computerized Provider Order Entry (CPOE) for the inpatient care setting in 
November 2007. CPOE for the EMMC Center for Family Medicine and the Norumbega 
Physician Practices (acquired in 2003) have been in place since the early 1970’s. 
1.1.1 EMMC’s Clinical Services 
EMMC’s service area comprises about two-thirds of the 
state of Maine. The hospital is the hub referral hospital 
for 21 hospitals in rural Maine. Twelve of these rural 
hospitals function as critical access hospitals and 
therefore rely heavily on their ability to funnel their 
patients into EMMC. CPOE is implemented in all 
inpatient clinical service areas and for all inpatients in 
the Inpatient/Outpatient care settings. The table on the 
right shows the clinical services that EMMC currently provides. 
1.1.2 EMMC’s Technology Information Background 
EMMC’s clinical information system for the inpatient care setting is comprised of information 
captured and processed by the Cerner Millennium application suite and other departmental 
systems (both clinical and non-clinical).  The Cerner applications include pharmacy, lab, 
radiology, clinical documentation, surgery, intensive care documentation, emergency 
department, medical records, document imaging, electronic signature, electronic medication 
administration record, clinical data repository, registration and scheduling. Integration of 
information from non-Cerner solutions is through the Cloverleaf interface engine. This 
centralized source of information was a critical technical requirement for the implementation of 
EHR. In 2006, EMHS and EMMC made a strategic decision to have the Cerner Millennium 
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system remotely hosted in Kansas City with a robust disaster recovery and failover plan that sets 
EMMC’s EHR implementation positively apart from any standard EHR implementation.  
1.1.3 Geographic Locations 
EMMC is located at 489 State St. Bangor, ME 04401. The EMMC Primary Care practices are 
located within a six mile radius of the hospital. The Primary Care offices are: Center for Family 
Medicine (indicated by a blue star below) at 895 Union St., Suite 12, Bangor and the three 
Norumbega physician practices (indicated by red stars below): Orono Family Medicine at 84 
Kelley Road, Orono, Family Medicine of Brewer at 234 State ST Brewer and Husson Pediatrics 
and Husson Internal Medicine & Husson Family Medicine, 302 Husson Ave Bangor. 
 

 
 
1.1.4 Additional Information 
EMMC was named an Exemplary Service Overall Best Performer 2005 by Avatar International 
Inc., based on patient satisfaction. This is the third consecutive year EMMC has received this 
national award for healthcare service quality. Only four hospitals nationwide, including EMMC, 
have won this award three years in a row.  EMMC is a founding member of the Maine 
HealthInfoNet Project, Maine Health Information Exchange. The goal of this project is to create 
a repository of clinical information from existing systems within practices, hospitals, pharmacies 
and other departments across the state. 
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Figure 1.1 Additional facts and figures 

 
1.2 Organization’s Strategic Goals & Objectives 
EMMC selects and undertakes programs and projects that align with the organization’s strategic 
goals and offer a clearly defined value opportunity. EMMC’s Board of Trustees, with the 
guidance of the Executive Leadership Management Team (ELT), defines 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 vision, 
goals and objectives are guided by the associated 
programs and initiatives. The EHR implementation  
(hereafter referred to as the “Project”) is one of PFI’s 
technology projects with goals and objectives that aim 
to support PFI’s care delivery model and quality pillar 
goals.    
 
     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 Together Project vision “All EMHS providers will 
be able to treat a patient using one shared electronic record system, no matter where in EMHS 
the patient seeks care. Information will be instantly available; improving patient safety, 
enhancing outcomes, and saving money”. Listed below are the Project’s goals aligned against 
EMMC’s strategic “pillar” goals, along with the various 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 Documentation  
�  Improve Orders and Order Management Processes that promote patient 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 and pharmacy interventions  
�  Compliance rate with Core Measures (CMS) and other industry-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 the clinical information system 
�  Provide a technology infrastructure that meets the care delivery needs of EMMC 
�  Automation of data collection and reporting of quality measures 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 reductions through the use of clinical 

information systems 
Measures of Success Against These Goals: 
�  Benefits gained from clinical systems services available to other organizations  
�  Decrease in length of stay and cost per case  
 
 
1.4 Leadership & Governance  
All organization-wide strategic projects and initiatives are governed by defined structures and 
oversight by governing board(s), committees and project leadership. Prior to 2005, projects were 
evaluated and chosen by the EMMC Board with the guidance of the Medical Executive 
Committee, Project Steering Committee and Executive Team.  Specific initiatives were defined 
and run as independent projects and led by the respective initiative sponsors/leads. They set up 
initiative targets and reported progress to the Chief Operating Officer and Leadership Teams. 
They worked with the Project Management Office and Information Systems (IS) staff on 
technology projects. By the end of 2006, the IS Staff became part of EMHS.   
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The governance structure for technology projects has evolved through the years as with the 
active participation of EMMC and EMHS Project Management Offices for overall business case 
analysis and project management.  

Figure 1.4 PFI Leadership and Governance Structure 
 

EMMC Board Team: The highest level of governance for PFI is with the EMMC Board. 
Reporting to this board are the members of the following Executive Teams: Medical Executive 
Committee, Steering Committee, EMMC Executive Leadership Team. PFI Steering Committee: 
This team provides oversight for PFI and addresses issues that cross all departments. 
Program Management Team: 
This group is responsible for putting into action all the planning, execution and control of all 
project activities. The PFI Team is made up of workgroups for transformation of care, culture 
and technology. The workgroup members collaborate extensively in planning and executing the 
implementation of EHR projects. The PFI Team is composed of the following teams: 
Transformation of Care Team: This team is involved in remodeling Patient Access, Care 
Management, Cardiac Care Management, Emergency Department, Medication Administration 
and Distribution, Surgical Services and standardization. Transformation of Culture Team: This 
team works on service excellence, leadership development, accountability and consistent 
application of policies, employee/staff satisfaction, internal communication, change management 
and educational alignment. Technology Improvement: This team works on technology and 
applications upgrades and improvements in areas such as Ancillary Patient Care, Care 
Management, the Electronic Medical Record, Hardware and Networking, Interfaces, 
Management Reporting, Laboratory, Patient Accounting and Business Systems, Pharmacy, 
Radiology, Registration and Scheduling, Order Management, and Documentation.  
 
EMHS IS Governance Committee 
In 2006, all EMHS affiliate hospitals including EMMC formed the EMHS IS Governance 
Committee to make/ratify strategic decisions about EMHS IS direction, capabilities, and 
resource allocations. This group is accountable to the EMHS CEO for the benefits realized from 
the system-wide IS spending and establishes project priorities. On an annual basis, this group 
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also reviews the EHR Roadmap to determine what should be included in this roadmap and 
calculate total investment over the past 10 years. Any major technology-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 decisions, planning and implementation 
activities. Members of these workgroups were selected by the Operations Leadership Group and 
Project Leads. These stakeholder workgroups were: Orders, Documentation, Workflow and 
Technology. A number of committees and groups met weekly or monthly to participate in the 
identification of the Project’s objectives and deliverables, and to address implementation issues. 
Some of these groups still exist to support ongoing use of EHR. A partial list of these groups 
includes: Decision Support Committee, EMMC Operations Council, Patient First Initiative 
Directors, Quality Committee, Patient Care Process Review, Compliance Committee, Pharmacy 
& Therapeutics, Clinical Informatics Committee, eDoc and Clinical Systems Steering 
Committee, Issues/Recommendation, and Clinical Coordinating Committee. 
1.5.1 Provider Involvement 
Several methods were employed by the Project team to engage physicians in planning the EHR. 
The physicians who were engaged in the project were private community based, regional, and 
hospital employed. They played an important role in the following areas: 

�  Development of disease-specific order set content, rules and other measures using Zynx 
Health information. Physicians participated in monthly meetings to review and vote on 
decision topics. They participated through teleconferencing to obtain consensus and make 
sure proposed order sets would work at their respective sites. 

�  Development of specialty event sets by working with the Project team on setting up their 
view of EHR to incorporate only the specific data elements needed. 

�  Development of a shared regional oncology record available 24/7 for EMMC and rural 
hospitals reduced visits and duplicate testing. 

�  Discussion of EHR and CPOE at Section and Service Meetings. 
�  Participation in provider surveys. 
�  Active participation in the Lighthouse Project where each private orthopedic surgeon 

reviewed data, participated in process re-design and continually reviewed performance 
against goals. 

�  Voting for the mandatory medical by-law change to include CPOE. 
 
Some physician also became members of the Issues/Recommendations, Clinical Informatics 
Committee and Operations Council. They were recruited to champion the vision of EHR. 
Clinical coordinators reporting to EMMC’s Chief Medical Information Office were hired to 
round with physician groups to help spread the vision, and bring to the Transformation of Care 
teams suggestions from providers.  
 
A 15-member Clinical Performing Group (CPG) for CPOE representing various clinical service 
areas in the hospital (including the Project sponsors) was formed to assist the Project Team in the 
solution design, testing/validation, and overall championing of the Project.  This group was 
consulted on various provider workflow design and process questions, and during the CPOE 
implementation, voted on twelve major topics that impacted provider ordering processes.  
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1.5.2 Other Key Stakeholders Involvement 
The Project Team also worked with an extended team of subject matter experts in nursing, 
pharmacy and ancillary areas. They attended most of the conceptual design sessions, and 
provided input to the Project Team on specific topics under consideration. 
 
1.5.3 How  Stakeholder Consensus Is Achieved 
EMMC has adopted a structured project management methodology to manage and execute the 
organization’s strategic projects. The EMMC Project Management Office (PMO) utilizes the 
Project Management Institute’s Project Management Body of Knowledge (PMBOK®) and the 
LEAN methodologies. A critical component of these methodologies is the achievement of 
stakeholder consensus through a clear definition of stakeholder 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 implementation of CPOE. 
 
Initiation and Planning Phase 
This Project was initiated as a result of challenges identified by Cardiologists after the November 
2007 CPOE implementation.  In response to their request to re-design the Cardiac Cath Lab 
ordering process, a multi-disciplinary team of providers, clinicians, administrator and IS 
resources was formed. The provider and clinician stakeholders represented all the departments 
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that provide clinical services to Cath Lab patients including: Outpatient Observation Unit 
(OOU), Cardiac Pre Admission Testing (CPAT), Cath Lab, Critical Care, Cardiac/Telemetry and 
Pharmacy.  One of the challenges the Team faced was not having a reference site for an 
automated Cath Lab ordering process. The stakeholders: 
�  Participated in a Rapid Design session held on November 28, 2007 to identify the major 

issues that must be resolved.  
�  Defined the scope of work and established realistic, achievable goals within the timeline set 

by the project sponsors. 
This Project represents the first time that all major stakeholders for Cardiac Cath worked 
together to achieve a common goal. 
Analysis/Design 
The Rapid Design session was instrumental in focusing the Team on major issues to address or 
table for another time. Throughout the Analysis/Design phases, decision topics were discussed 
by the Team members citing background information, considerations and viewpoints which 
helped facilitate the decision-making process. The Team members voted on design 
considerations by consensus and committed to support the group decision at all times. On 
certain occasions, feedback was gathered from stakeholders outside the Team. As a result of 
learning the entire workflow, the Team designed a process that met all stakeholder 
requirements. A single document recorded all the decisions and served as a reference point as 
other decision topics were evaluated. 
Build and Testing 
The Team actively participated in creating test scenarios, cases and scripts. The provider and 
clinical stakeholder groups participated in walkthroughs of all the test scenarios using the new 
ordering process and provided feedback. 
Education 
IS Education and Clinical Educators were actively involved from the start. This was essential to 
determine educational content and set up classes by user role. Clinical team members served as 
Subject Matter Experts and played an active role in providing Super User support to providers 
and nursing staff. They received additional training and were available to answer questions on 
process flows during the end-user training classes. Nursing managers ensured that Super Users 
for each unit were identified and that all nursing staff attended the classes. 
Deployment 
Clinical team members actively participated as Subject Matter Experts and Super Users in 
providing “at-the-elbow” support to end-users during go-live and post-implementation periods. 
IS Education staff were available onsite during implementation and provided second level triage 
support. The Super Users were so effective in their role that only limited face-to-face support 
was required from the IS Education staff. Clinical team members also participated in the review 
of post-implementation issues and prioritized those to be addressed. Issues were reviewed 
against prior decisions before approving any change. They also developed and communicated 
post-implementation updates to providers and other end-users. 
 
1.6 Needs Identification & System Acquisition 
EMMC had automated processes using Cerner Classic system since 1983. In March 1997, 
EMMC conducted its EHR Readiness Assessment which came up with the following 
conclusions: 
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�  Technology chosen could support EHR. However, to achieve full EHR capability, interfacing 
with some non-Cerner systems was necessary. Improvements or upgrades in technology 
could also resolve some critical issues such as coding, ADT, 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 learning new processes. 

EMMC decided that the best approach to improving technology and enabling decision support 
was to migrate from Cerner Classic to Cerner Millennium. The Project Team analyzed and 
compared all required functionality in the existing system with the features in the upgraded 
system. They concluded that most of the new automated processes would be supported by the 
functionalities of the upgraded system. Thus, the decision was made to start the migration 
process in April 2000. 

1.7 Business Case 
The EMMC Benefits Board was responsible for evaluating the benefits from the following PFI 
initiatives that had direct dependency on EHR implementation. Opportunities for each initiative 
were identified during the initial assessments. Metrics were identified with the departments using 
various data sources such as price list files, payroll reports, monthly responsibility reports, etc. 
These projected benefits (both clinical and financial) were used in the progress reports on the 
initiatives, comparing baseline with targets for current year and total percent improvement from 
baseline. See Value Sections 1 and 2 for additional information. 
 
1.8 Marketing and Communication 
Effective communication of the EHR strategy was key to EMMC’s successful EHR 
implementation, because the EHR implementation spanned a number of years. The Project 
Team’s communication strategy was to provide consistent and timely information to all project 
stakeholders, to keep the stakeholders informed and engaged throughout the life of the Project.  
For each major EHR implementation, the Project Team used the same communications path:  
Awareness �  Understanding �  Acceptance �  Alignment �  Commitment.  For CPOE 
implementation, the message had to be absolutely clear that CPOE implementation was going to 
happen; any perception that CPOE implementation was tentative or provisional was addressed 
quickly. 
 
The Project Team utilized both internal and general communications planning methods 
depending on the need and scope of the Project.  Examples of these methods are listed as 
follows: General Communication Plan: Media releases, the company newsletter such as the 
Eagle Newsletter, in addition to the EMHS and EMMC websites. Internal Communication 
Plans: Promotion/awareness at department meetings and other forums such as: Presentations at 
Operations Council, Medical Staff Meetings, Employee Update Meetings, Memos, Notices in 
provider lounges, PowerNews (CMIO Newsletter), CURRENTS (EMMC Staff newsletter) that 
feature articles on CPOE and other EHR implementation status, Service and Section meetings.  
EMMC’s ELT provided strong support of these initiatives throughout the organization. 
 
1.9 Project Risk Management 
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The 1997 EHR Assessment report identified key challenges to implementing EHR from a 
technology perspective, and provider and other clinician’s readiness to work with the electronic 
medical record. The Project Team identified risks and determined mitigation plans with the 
participation of key stakeholders throughout the various phases of the Project. The table below 
shows the major risks identified for CPOE and the steps taken by the Project Team to mitigate 
these risks. 
 

Risk Chief Mitigation Step Result 
CPOE adoption by 
providers in a community 
where less than 5% of 
CPOE providers are 
residents. 

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

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 mandated 
for all clinical staff. 
 

The team clinical and IS 
educators 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 of 
CPOE.  

Over-allocation of IS 
Resources due to 
competing projects 
 

Careful monitoring of 
project scope creep and 
implementation of change 
control process, formal 
review of design before 
build was started.  

CPOE Project was delivered on 
schedule with approximately 
100 functionalities that required 
technical solutions. 

Downtime, Reliability and 
Performance of Cerner 
systems 

Remote hosting of Cerner 
applications and PowerChart 
Local Access (PCLA for 
local downtime. 

Robust redundancy for both 
application and hardware 
environments providing an 
average 99.51% uptime.  

 
2. EHR SYSTEM IMPLEMENTATION 
Based on the 1997 EHR Assessment, EMMC implemented EHR applications in a manner that 
supports the care delivery model. Throughout this ten year period, EMMC has refined and tuned 
its project management process that has evolved to the following methodology:  
 
2.1 Implementation Planning 
EMMC rolled out the EHR functionalities in a phased approach to accommodate the readiness 
and maturity of the clinical system to support the care model and the gradual introduction of 
cultural change to EMMC staff. A ten-year EHR Roadmap was developed and integral to the 
Roadmap is the technical infrastructure that included the upgrade of the existing clinical 
information system from Cerner Classic to Cerner Millennium. 
 
The following sections describe the critical activities involved 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 conducted several design sessions with provider, 
nursing and ancillary subject matter experts and performed direct observations to understand 
how providers would normally perform day-to-day work using EHR. This analysis led to the 
formalization of specific deliverables and requirements for the project. For CPOE alone, the 
Project Team implemented nearly 100 new technical/process changes to meet the ordering 
process needs of providers.   
2.1.2 Written Policies and Procedures 
Equally important to the Project’s implementation method was ensuring that technical 
functionalities were supported by written policies and/or departmental directives whenever 
applicable. The Project worked with the various groups to update or develop new policies and 
procedures documents to support the new functionalities being introduced. 
2.1.3 Communication 
The Project Team communicated the Project’s goals, objectives, deliverables and timelines by 
promoting awareness at department meetings and other forums such as EMMC newsletter, 
CMIO newsletter, the CPOE website and posters highlighting major 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 CPOE Build phase.  A Proof-of-Concept was 
conducted when the Project Team completed about 10% of the Build work. This allowed the 
Project Team to test the CPOE functions under consideration in a limited fashion and in a 
controlled environment. This was conducted with the Sponsors and members of the CPG. Test 
results were analyzed and issues were resolved. About ten months later, the Project Sponsor 
conducted a Build Walkthrough by creating mock situations that allowed participants to go 
through possible scenarios for each situation. At this time, the participants were testing the fully 
built CPOE system which the end-users would be using. Test results were also formally analyzed 
and issues were resolved. The end of this phase culminated in the 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 initiated on September 5, 2007 on the 25-bed 
respiratory unit. The IL served as the first opportunity for the providers and ancillary staff to 
experience this care process transformation and the technical capabilities of the CPOE solution. 
This phase also helped the Project Team evaluate the clinical staff’s readiness to go-live and to 
practice and refine the go-live deployment process including adequacy of user training and the 
amount and type of support resources needed for the full implementation period. An IL Plan was 
developed to address the following important considerations for selecting a pilot group: 
workflow during hand-offs, communication among caregivers, transfer process, group size and 
computer aptitudes of the end-users, and types and variety of orders. Candidate pilot groups were 
rated on how they met the criteria against these considerations. 
Full Launch Implementation (FL) for CPOE 
The Full Launch was implemented in three waves over a period of three weeks starting on 
November 1, 2007. The CPOE Command Center was set up to provide immediate 24 x 7 “at the 
elbow” support during first three weeks of CPOE launch. The Implementation Team held twice-
daily conference calls to review the reported issues and prioritized those needing immediate 
attention. Functional changes were made following the CPOE Change Request process. The 
Project Sponsors did not have clinical schedules during the go-live weeks and reported to the 
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Command Center to provide support, respond to questions from the Implementation Team, and 
deal with issues related to any physician resistance to adopting the new ordering process. 
  
A nineteen-week CPOE Transition Support period followed after the Command Center closed on 
November 22, 2007. This 24 x 7 support structure provided dedicated on-site support by CPOE 
Team members during business hours, and on call (offsite) support between 11 pm – 7 am. Daily 
issues calls continued to review and prioritize the reported issues. This transition period ended in 
April 2008 when CPOE support was fully operationalized and handed over to the Information 
Systems Help Desk. 
 
2.2 Implementation Phases 
EMMC’s EHR started in 1983 using Cerner Classic primarily for lab and radiology orders. The 
first step in the implementation strategy was to upgrade to Cerner Millennium to provide an 
integrated, unified, service-centric EHR architecture. Once the Cerner Millennium upgrade was 
completed, the Project focused on utilizing the new and enhanced functionalities to support the 
process changes planned for the various clinical workflows. As shown in the timeline below, as 
new EHR functionalities were introduced, EMMC was also steadily achieving full compliance 
with the various stages of the EHR based on the HIMSS Analytics model.  

 
Figure 2.2 Evolution of EHR at EMMC 
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Below is another view of the implementation phases as defined within the stages of EHR using 
the HIMSS Analytics Model. 

Below is a list of the key EHR applications implemented over the last ten years. 
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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 documentation 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 - 2007 
Centricity – EMR – 2003 

Standardized 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 Department  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 verification 
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 Automated medication 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 registration. 
Data is available for integration with other external 
systems. 

Pharmacy/eMAR 
 

Cerner- PharmNet - 1989 
Cerner – eMAR - 2003 

Complete medication solution including clinical 
decision support, formulary management, operational 
support, medication task list and administration 
history. 

Radiology  Cerner- RadNet - 2002 
Centricity – EMR - 2003 
AGFA – PACS - 2002 

Radiology order management system that integrates 
with PACS for viewing of images and image-related 
information. 

Scheduling  Cerner- Enterprise Scheduling Mgmt. - 
2001 

Automates the appointment scheduling process of 
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 with the rollout of the applications. The 
team members came from Cerner, EMHS IS (Pharmacy IS, Clinical Information Systems, 
Access Management, Programming, Networking, Desktop Support) and EMMC Project Teams.  
For major functionality implementations such as CPOE, a Command Center structure was put in 
place to provide on-the-floor, 24x7 support at least during the first two weeks of Go-Live. Below 
is the typical structure of the implementation team. 

 
Figure 2.3 EHR Implementation Team 

 
Oversight and Escalation Team: Coordinated major decisions with Implementation Leader; 
decided on Go/No Go decisions; evaluated and resolved escalated issues; attended Daily Shift 
Meetings. Implementation Lead: Acted as a liaison between the EMHS IS team and the EMMC 
leadership; managed overall issue resolution and escalation activities; recommended Go/No Go 
decision; maintained and administered CPOE Change Control policy; developed and maintained 
CPOE Implementation Plan; prepared Daily Status Report; led and/or attended Daily Shift 
Meetings. Command Center Lead: Maintained Master Issue List; maintained Support Schedule; 
monitored issue resolution progress and escalated issues as needed; led the Daily Shift Meetings; 
coordinated on-the-floor support assignments or changes as needed. 
Assessment and Resolution: Reviewed and assessed reported items; determined criticality of 
issue; provided guidance to Response Team; supported the Solutions Team in analysis of 
discrepancies, re-design, and code change; attended Daily Shift Meetings. 
Education and Communication: Developed FAQs, Quick Tips which were distributed and posted 
on-line; provided education to locum providers; attended Daily Shift Meetings. Response and 
Resolution: Provided on-the-floor end-user support; assisted with issue resolution with walkie-
talkies for communication; communicated status of reported incidents to end-user; assisted with 
FAQ update; documented any provider ordering process observations; attended Daily Shift 
Meetings. Solutions: Working remotely, this technical team ensured that all software, hardware 
and networking were available for use; evaluated and resolved all technical issues; worked on 
approved Change Requests; attended Daily Shift Meetings. Super Users: Provided on-the-floor 
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end-user support; assisted with issue resolution; communicated status of reported incidents to 
end-users. 
2.3.2 Clinical Staffing Levels During “Go-Live” 
The Go-Live period refers to the implementation time when the Command Center structure is in 
place. Planning for clinical staffing involved the participation of department heads or charge 
nurses in designating super users for their respective units for all shifts. These super users either 
did not have assignments or had small assignments to be able to provide support. The super users 
were assigned to be on the floor, visible to all nursing and provider staff. The start date of an 
implementation was planned on days when volume was lower and adequate resources were 
available. Whenever possible, EHR functionalities were incrementally implemented (see phases 
in prior section) to minimize disruptions to patient care and system upgrades were scheduled for 
off-hours. 
 
2.4 Transition to New Processes 
In addition to ongoing communication of changes to come and formal training classes prior to 
any EHR implementation project, there were critical steps that the Project Team employed to 
help ensure smooth transition to new processes for the end-users: 
�  Utilized Lean methodology during Conceptual Design sessions to eliminate waste and non-

valued processes. 
�  Involved end-users, subject matter experts and providers in major phases of the project to 

ensure their buy-in for the solutions being proposed and implemented. 
�  During extreme circumstances, providers were allowed to write orders for the nurse or unit 

secretary to enter electronically up to three weeks after the go-live date. This gave 
providers time to adjust to the new ordering process. 

�  Creation of Patient First Care Coordinators (PFCC) comprised of four staff members who 
are all registered nurses and reporting to the CMIO. One of the PFCC’s responsibilities is 
to round with providers on a regular basis to answer questions on the use of EHR. 

�  Transformed the role of the IS Education group to include process review.  
�  Having a Command Center that was staffed with clinical, IS Education, clinical analysts 

and led by a member of the Project Management Office during the first two weeks of go-
live. This service was well received since it provided immediate, 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 included in each of the implementation projects 
to help minimize the impact of these changes on the end users and ensure that all who were 
affected by the Project received assistance to help them manage the changes in their areas. The 
plan included the following methods: 
�  Involving representatives from every service area in the design of their new workflows 

which helped with the adoption of these changes since their ideas and suggestions became 
part of the solutions. This ensured that broken processes were addressed before technical 
solutions were developed. 

�  Reinforcing provider education through rounding.  
�  Providing targeted training for providers who need additional training. 
�  Requesting CPG members to influence any providers who demonstrate continued 

resistance to these changes. 
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�  Communicating to the clinical staff that the Project Team will continue to hear their 
concerns and frustrations through EMMC’s electronic feedback form. 

2.4.2 Achieving Balance between Process Standardization and Local Flexibility in the use of 
EHR 

The Project endeavored to achieve balance in the design of EHR whenever possible. For 
instance, although standardized evidence-based order sets are required, providers are allowed 
individualization to some extent. For example, DVT prophylaxis is present on admission order 
sets but individual preferences on specific options for DVT treatment are allowed.  
 
2.5 Training and Support During Implementation 
All clinical staff is required to attend training and demonstrate EHR competency. The overall 
strategy and approach to training was to require all clinical staff to attend training prior to getting 
access to the system and as part of any system upgrade. IS Process and Education continues to 
issue quarterly updates to introduce new system features thereby minimizing classroom training. 
Multiple ways of distributing education materials include: tri-fold information guides, web-based 
tutorials, tip cards for providers. For CPOE, competency was required for all clinical categories. 
The training time was effectively minimized by training using workflow processes and teaching 
by concept. For example, providers were shown how to access and use PowerForms but did not 
train on every single PowerForm available. 
 
The Project also utilized the following specific training methods for providers. A regular twice-a-
week training class is available with additional classes provided, if requested. Classes were 
supplemented with rounding or one-on-one classes when needed. In addition to classroom 
training, the CPOE Education Team also put together web-based tutorial modules on essential 
topics and published several flyers and posters to reinforce education topics.  
Successful training strategies: 
�  Sent letters outlining expectations to all attendees prior to the class. 
�  Engaged/worked with department heads to make sure that all their staff members were 

scheduled for the class. Non-attendance was reported to department 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 clinical experience. 
�  Utilized super users to provide assistance with large classes. 
�  One-on-one classes for targeted users. 
�  Developed web-based tools on various clinical processes that were accessible via the 

internet and the EMMC intranet. 
Challenges to Participation in Education: 
�  Rescheduling classes was an issue when there were large numbers of students. 
�  Group training was not as effective for some providers. Individualized training would 

have been more effective for those providers. 
�  Long training classes proved to be too much for some providers. IS Education may 

consider splitting up the topics and combining them with hands-on training. 
 
2.6 Implementation Lessons Learned 

The list below highlights the most important reflections from the Project Team’s experience, 
and in many respects, they relate to aspects of organizational change management.  
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Successful Strategies 
�  Secured Medical and Executive Leadership project support 
�  Engaged in extensive EHR future state and requirements planning with subject matter 

experts and provider representatives 
�  Ensured that the technology design fully supports clinical processes 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 the transition to CPOE 
�  Implemented decision support at point of care 
�  Limited alerts to avoid alert fatigue (balancing patient safety 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-live period 
�  Quick issues resolution and monitoring of implementation progress 
�  Utilized structured and proven project management methodology in all aspects of EHR 

implementation from initiation to deployment 
Not So Successful Strategies 
�  The Cerner Millennium code level that was used for implementation, although 

functionally strong, did not have some features that EMMC needed so workarounds had 
to be developed.  

�  Having two different generation tools for ordering (PowerPlans vs. Caresets)  
�  Did not anticipate issues with provider selecting the correct patient encounter  
�  Registration process delaying the initiation of orders 
�  Lack of participation by certain services in the CPOE design and implementation 

processes (e.g. Cardiac Cath Process) 
2.6.1 Unintended Consequences of EHR Implementation 
Examples of negative consequences: With CPOE implementation, providers occasionally got 
locked out by pharmacists since the latter were able to review the medications within a few 
minutes after they are entered. This was resolved by asking pharmacists to wait a few minutes 
after the orders appear in their pharmacy system. Errors that happened in the paper-world are 
now more visible since the electronic information is easier to review. CPOE also contributed to 
some inefficiency in provider workflow. For example, prior to CPOE implementation, interactive 
Adobe order sets were developed using the format of the paper orders and completed on-line by 
providers very quickly. With the CPOE implementation, the electronic order sets were in a new 
format and initially required more time for providers to complete. 
Examples of positive consequences: Fifty-percent improvement in the pharmacy verification 
process.  Weak aspects of the registration process were re-designed to facilitate initiation of 
orders. Transfer Level of Care initially took long to complete and was re-designed to eliminate 
extra steps initially required in reviewing medications. Teambuilding was a successful by-
product of each implementation, because each go-live required the attention and dedication of IS 
staff and clinicians all working closely to achieve a smooth implementation 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 were determined, corresponding policies and 
procedures (Inter-Departmental Directives (IDD), Patient Care Directives (PCD) (e.g. joint 
practice protocols and system-wide IS Policies were updated to support the new processes. 
Although there are still some departmental-specific directives, EMMC is moving away from 
using these as part of the standardization of care goal. The Clinical Systems Steering Committee 
(CSSC) was established for ongoing decision-making to address unresolved issues. Examples of 
the changes made to policies are: 

�  Verbal/Telephone/Read back: Required nurse to enter the verbal orders, perform read 
back and document the actual read back. Instructed the provider to place the orders 
instead of giving verbal orders. 

�  MRI orders: Created a policy to transfer non-value-added physician workflow to 
administrative staff. 

�  IS Policy on Downtime procedure. 
 
For the primary care setting, policy changes are reviewed and approved by the Physician Practice 
Management Affinity Group.   
 
3.2 Impact on Operations 
The implementation of EHR functionalities has also impacted other non-clinical departments and 
resources. A system for providing ongoing support to providers was developed through several 
stages after the go-live to transition support to the IS Help Desk. Continuing rounding support 
and special one-on-one training are available to providers. On the clinical side, two resource 
nurses are assigned to provide on-site assistance to providers from 11 pm – 7 am, seven days a 
week. Clinical super users are engaged during design and testing phases of the implementation 
process in addition to providing support. Below are some examples of how EHR impacted the 
clinician workflow. 

�  EHR usage indicates that on average, a provider logins approximately 57 times a month, 
spending about 30 minutes per login. 

�  Access to patient clinical information by multiple providers at the same time anywhere 
there is access to the system. For example, neurosurgeons can review images off-campus 
and make timely recommendations to providers.  On-call physicians can review patient 
records while speaking with the patients to assure a better response to their medical 
issues.  

�  Automatic data collection from physiological monitors, thereby 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 documentation is entered via structured 
documentation or free text.  A few of the physicians use voice recognition into structured 
documentation.  The only documents that are scanned into the record come from outside the 
physicians’ office:  lab and radiology results from non-EMHS affiliated labs or radiology 
locations and hospital reports such correspondence, living wills, and patient consents and 
releases from non-EMHS hospitals. All lab and radiology results from EMHS affiliated labs and 
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radiology locations, and dictated EMMC hospital reports are interfaced into the primary care 
EHR. 
 
In the EMMC inpatient care setting, the entire patient record is electronic. Any paper documents 
sent to EMMC from the referring hospital as well as any paper documents created during the 
hospital stay are scanned into the EHR at time of discharge.  Approximately 78% of the clinical 
documentation is either entered via template or transcribed into the EHR. The following 
documents are created on paper during the stay and are scanned into the EHR after the patient’s 
discharge:  Progress notes, consents, procedure assessments, anesthesia, care plans, pre-op 
orders, medication reconciliation, patient instructions, procedural flow sheets, obstetric discharge 
summary, education record, EKG, and parts of the Emergency Department record.  EMMC has 
several active projects at this time, notably for physician and ancillary documentation. 
 
In October 2007, EMMC completed a feasibility study regarding online provider documentation 
which included a mix of structured notes and voice recognition software. The product design 
included the addition of orders and results in order to improve provider efficiency and enhance 
quality of the documentation. Based on the results of this study, a project to fully implement 
online provider documentation was approved to start during the 4th quarter of 2008.   
 
3.4 Ongoing Planning 
EMMC has several structures that have evolved over the years, to maintain and support ongoing 
planning and operations of the Project. These structures include the following: 
�  User Support: Through the EMHS IS Help Desk support and EMMC super user group. 
�  Application Enhancements/Upgrades: Once an EHR application is implemented, 

Application User groups and various committees composed of clinicians and EMHS IS 
staff members meet regularly to discuss enhancements and/or upgrades needed to 
effectively support their workflows. These requests for enhancements and/or upgrades 
are reviewed by the respective operations group and EMHS IS Managers through a 
formal change request process. If the request is considered major, the process follows the 
formal project management approval process. 

�  New Projects: EMMC ELT provides strategic direction for all clinical information 
system decision processes. The process includes executive planning through focused 
sessions around EHR transformation roadmap development that creates and provides 
clear alignment to EMMC’s strategic technology goals. These efforts are supported by 
the Chief Medical Information Officer. Once strategic direction is identified, analysis of 
technologies identified are compared against the EHR to make sure these technologies 
are either available or will be supported by EMHS IS.  

 
Both EMHS IS and EMMC PMO play a significant role in the overall planning and tactical 
implementation of approved EHR projects.  Role of EMHS IS PMO:  This group supports a 
project portfolio management process that is used to define projects, estimate benefits and IS 
resource requirements, and establish EMHS IS project priorities.  It provides overall project 
tracking and project performance against plan reports to ensure that management is informed 
regarding project status, issues, and risks. It uses ACEProject Time Management software for 
tracking resource use by IS Projects and ongoing support activities.  EMHS IS PMO provides 
project management services for EMHS-wide projects. Role of EMMC PMO: This group 
provides the overall EMMC project management from project inception to implementation. 
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PMO Project Managers work with the project sponsors in developing the business case and 
securing EMMC ELT and EMHS IS Governance Committee project approvals. This group is 
also involved in identifying areas for improvement through the use of “Lean” thinking and 
problem-solving into EMMC’s culture in order to achieve an organization-wide approach with 
an emphasis on elimination of waste and non-value added activities.  
 
3.5 Ongoing User Support 
EMMC’s strategy for ongoing user support includes transitioning support responsibilities from 
the Implementation Team to the IS Help Desk. During the early phases of the go-live, Clinical 
IS, IS Process and Education, and PFCC staff provide most of the end-user support with IS Help 
Desk staff who primarily observe as part of the knowledge transfer. At post-implementation, 
transition support slowly moves from the Implementation Team to the IS Help Desk support 
team. Details of the transition support are documented in the Transition Plan, and communicated 
to the Project Team and IS Help Desk support staff. Phone and Remote Support: Clinicians call 
the IS Help Desk 24 x 7 for support. If the Help Desk analyst is unable to resolve the issue, it is 
escalated to an on-call Clinical IS analyst. This analyst has access to the clinician’s pc remotely 
in case there is any need to watch what the clinician is experiencing. All Help Desk tickets are 
logged and reviewed by the EMHS IS staff and the application owner(s) if necessary. Onsite 
Support: Upon request, PFCC and/or IS Process and Education staff provide on-site support 
during regular business hours.  The super user group and Clinical Educators for each service area 
also provide support on-site. Infrequent User: On-site support is provided through PFCC or IS 
Process and Education staff.  
 
Change requests are initiated through various user groups or through Help Desk tickets. A 
clinical analyst reviews the changes and based on the magnitude of the change, the request is 
triaged through the appropriate approvals such EMHS IS PMO or by EMHS IS Managers. 
 
3.6 Ongoing User Training 
EMMC offers classroom training on each clinical application twice a month with additional 
classes held, if required. This meets the requirements for all new staff. Classes range from one to 
eight hours depending on the application. Provider training is offered twice a week and includes 
CPOE, viewing information, electronic prescriptions, dictating and e-signature. A variety of 
venues are used for training on enhancements/upgrades depending on the level of education 
required. Training materials range from flyers, tip sheets, manuals, classroom and web-based 
tutorials. Electronic links are available to end-users for all training materials.  
 
3.7 Upgrades and Enhancements 
EMHS is responsible for implementing system upgrades and enhancements. New release 
upgrades are planned well in advance- often a full year - to ensure that resources for research, 
required build, testing, and education are available. Upgrades are mocked-up in dedicated 
domains with strict change control to avoid unnecessary complications. All changes, as well as 
routine maintenance processes, are documented and approved by a change management 
committee to maintain congruity between the production and mock domains. Additionally, small 
releases or enhancements are combined in quarterly updates with no downtime required. 
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Testing on new code is performed in a dedicated mock domain. Stress testing is performed 
during installation uptime steps to gauge potential impact on end-users during the production 
upgrade event. Full regression testing and system integration testing are executed to validate the 
new code and the integrity of interfaces to and from systems integrated with the EHR. All testing 
results including required build steps, workflow changes, and additional code packages are 
documented to be leveraged during the upgrade of the production environment. Regression 
testing is performed again in the production environment during the actual 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 the initial upgrade to limit the impact of 
the upgrade on end-users. These enhancements are handled via separate projects 
implemented after the upgrade.  Limited local installs of the EHR are utilized during 
shorter downtimes associated with upgrades to ensure that patient care providers have 
access to critical patient information. A full read-only environment is used for longer 
downtimes.  

�  Education plans are created for all new functionality by utilizing vendor documentation, 
testing outcomes and research results. Education is tailored to a target audience based on 
end-user needs and the impact of the specific change. Education for enhancements ranges 
from distributed documentation to multi-session training with dedicated education staff.  

4. EVALUATION OF MANAGEMENT OF THE EHR PROJECT AND SYST EM 
There were many lessons learned from each major EHR functionality implementation over the 
years. Listed below are some of the major successes and challenges EMMC experienced. 
4.1 Successes 
�  Acknowledging the need for end-user participation during the design and test phases of the 

project and the challenges of their busy schedules, EMMC compensated all clinical 
participants including private physicians for their time.  

�  Adoption of proven project management methodology and techniques such as conducting 
Lean Facilitation, Proof-of-Concept, Build Walkthroughs and Go-live Command Center 
structure for major go-lives provides structure, accountability and tracking of all project 
deliverables and activities.  

�  Utilizing the latest scientific evidence, EMMC reviewed literature published surrounding 
CPOE implementation and modified its decision support to minimize alert fatigue. EMMC 
clinicians pared down a large number of potential firings in an attempt to balance the signal-
to-noise ratio. 

�  Given the challenges of implementing and managing large technology-based projects across 
different affiliates, EMMC led the way in building a new structure for project governance. 
Refer to the Management Section 1.4 “Leadership” on how this project governance works. 

 
4.2 Challenges and How They Were Addressed 
�  At the start of the Project, there was no formal project management methodology which 

contributed to inefficiencies in tracking and reporting of project activities, decision-making, 
scope creep and an ineffective change control process. Starting in 2005, any strategic project 
such as EHR is assigned and managed by a Project Manager from the EMMC PMO or 
EMHS IS PMO. 
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�  During the CPOE implementation, the Project Team was confronted with a decision to either 
delay the implementation until the new code with enhanced functionality was available or 
proceed with the implementation given some limitations on the functionality. The Project 
Team decided to proceed without the new code and delivered CPOE on time with 
functionalities that met most of the provider expectations.  

�  The use of Cerner to provide the core EHR functionality means that EMMC’s priorities alone 
cannot establish the sequence of release for new system functionality.  To provide strong 
input to Cerner’s decision-making process, EMMC’s clinical leaders participate in Cerner’s 
client leadership committees or take part in early testing partnership to influence system 
design during the early stages of work. 

�  A few days after the start of the CPOE post-implementation phase, there were challenges 
with providing on-site support during nights and weekends when the need is minimal and 
does not require full-time staff.  Night resource nurses were tapped to permanently provide 
this type of support.  
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FUNCTIONALITY 
 
1. TARGETED PROCESSES  
1.1 Processes 
Cerner Millennium provides a comprehensive list of EHR functionalities that are fully integrated 
in one system. Some information captured in the Cerner applications is interfaced with external 
systems as explained in the Technology Section 1 Scope and Design of EHR System. The target 
process improvements that are directly related to EHR and drove the design of the EHR system 
are listed below.  
 

 
 

1.1.1 Functionality issues that complicated achieving these objectives 
Software limitations in Cerner contributed to some of the difficulties the Project Team was faced 
with during the design of the EHR system. Below are a few examples of these limitations. 
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�  Formatting abilities in structuring order sentences. For example, capitalizing the letters is the 
only way to bring attention to the item with no ability to change font size or color, type, 
shading, etc. 

�  Searching for orders in two ways.  
�  Many preferences cannot be set by the end user thereby requiring assistance from IS staff. 
�  Some application features are set for all EMHS facilities which limit the Project Team’s 

ability to customize for EMMC.   
Other Types of Issues:  
�  Spotty network issues which sometimes caused lost connectivity were identified and 

addressed.  
�  Varying degrees of computer literacy among clinicians. 
�  Providers who use system infrequently required refresher training. 
�  Issues with previous mobile devices (workstations on wheels), e.g., duration of battery 

charge, size of screen. These issues were addressed prior to going live with CPOE in order to 
increase end-user acceptance. 

�  Lack of workstations for clinician use. This was addressed prior to going live with CPOE 
with the addition of workstations on some specific units. 

 
1.2 Provider Roles 
Providers participated in the design and overall EHR implementation processes in different 
capacities such as dedicated positions (e.g. CMIO, Asst. CMIO), members of standing 
committees and members of workgroups for specific initiatives. 
 
1.3 Overall Staff Response 
Overall staff adoption of EHR is strong despite some counterintuitive nature of the system. 
Based on user feedback survey conducted prior to the launch of CPOE, approximately 91% of 
clinicians who participated in the survey use EHR regularly. 
 
2. INFORMATION ACCESS 
2.1 Comprehensive Data 
EMMC’s total healthcare information is comprised of information captured and processed by the 
Cerner Millennium suite and other departmental systems (both clinical and non-clinical). 
Integration of information from non-Cerner solutions is done through the Cloverleaf interface 
engine. The Cerner Millennium suite is composed of more than 20 applications that serve 
multiple patient care, diagnostic, and service areas that are integrated by a relational database 
with a single data structure. Users have real-time access to all information across the multiple 
applications.  Radiology images are stored in a separate Regional PACS using the Agfa IMPAX 
system.  Primary care EHR data are stored on the GE Centricity system that integrates with 
Cerner Millennium ADT, registration, scheduling, laboratory and radiology results. See 
Technology Section 1.3 “Integration” regarding Cerner System Architecture and Integration. 
 
2.2 Data Capture  
EMMC’s clinicians interact with patient information primarily through PowerChart, Cerner’s 
desktop application. EHR data are captured by data entry in PowerChart or interfaced from 
external systems. Since the EHR data is stored in a single relational database, all information 
across multiple solutions such as Lab, Radiology, Nursing Care, Document Management, 
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Registration, Billing, Nursing Care, etc. are accessible within PowerChart. For critical care units, 
data from physiological monitors are interfaced and entered into the EHR upon user acceptance 
of the imported values.  
 
The information that is not available in the EHR system includes: Radiology images, however, 
the reports are in the EHR system. All other paper-based inpatient documentation is scanned 
upon discharge and becomes available as part of the EHR.  

 
Refer to Technology Section 1.3 “Integration” regarding Cerner System Architecture and 
Integration. 
2.2.1  Data entered directly by healthcare professionals 
Form-based: Discrete data values are the primary and preferred methods of data capture. Forms 
display label information to help users respond appropriately to the questions. Comments can be 
added by users to help clarify responses. Rules and tasks can activate forms. Types of Data 
Entered: Patient assessment data, historical conditions, pain interventions and medication 
administration. Additionally, for the outpatient setting, data types include chief complaints, 
review of system, and care planning. 

 
Order Entry:   Used to enter details of the order. Information may be optional or required. The 
type of data required can be driven by the type of field used, i.e. date, time, y/n, single select or 
multi-select from a list, or free-text. Types of Data Entered: Orders for Medications, Patient 
care, Provider communication, tests and procedures, and working diagnoses.  
 
Clinical Notes: Documents relating to the patient are presented to clinicians in an intuitive folder 
structure that provides a way of viewing transcribed, scanned, or electronic forms entered into 
the system through PowerChart or other applications. This supports the ability to view, modify, 
and electronically sign these documents. Types of Data Entered: consults, H&P, discharge 
summaries. 
 
Structured Clinical Documentation: Gives clinicians the ability to document a patient 
encounter by selecting symptoms, diagnoses, treatment and orders from a problem-specific 
template with just a few mouse clicks. When the encounter is complete, a readable document is 
produced. Clinicians sign the note when they are finished which authenticates and publishes the 
note to the EHR. Signing the note simultaneously communicates all relevant patient information 
to the appropriate subcomponents of the system, so that orders, charges, diagnoses, and 
prescriptions are processed automatically. The key data points are collected and stored in 
structured database form for use in research and analysis. Types of Data Entered: Discharge 
Summaries, Procedure Notes, Progress Notes, Specialty progress notes based on a clinical state. 
 
Medication Administration Record (MAR):  MAR information is automatically populated by 
the pharmacy-verified orders that providers place. This is used by nursing to document 
medication administration.  The MAR display shows medications by time due or alphabetically 
(end-user preference), reference material available for medications listed. Enables users to view 
last dose times to assist in decision-making and review history of medication activities. Types of 
Data Entered: Documentation of medication administered and/or prescribed in four categories; 
Scheduled, Unscheduled, PRN, and Continuous Infusions. 
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2.2.2 Automatic Data Capture Through Interface 
A Cloverleaf interface engine is used for HL7 interfaces between the core vendor (Cerner) and 
other systems (e.g. CompNutrition, GE QS, PACS, Siemens, 3M, Centricity, Pyxis Medication 
Dispensing, transcription, Bedside Medical Devices). Standardized nomenclature is used in 
transmitting data across multiple systems. In cases where this is not possible, aliases are used to 
normalize the data. Refer to Technology Section 1.3 “Integration” for further discussion on the 
type of information exchanged between Cerner and these external systems. Devices used that 
interface with Cerner are: physiological monitors, bedside glucose hand-held devices. 
2.2.3 Computerized Provider Order Entry (CPOE) for EMMC Inpatient and Primary Care 

Settings 
Providers enter all types of orders (e.g. medications, provider-communication, laboratory, 
radiology, consults, miscellaneous) through order entry. Decision-support in real-time help 
reduce errors and improve care quality.  
 
Less than 5% of provider orders remain on paper order sets including chemotherapy orders, 
intra-procedural orders and all outpatient orders.  These orders are entered by the nurse, unit 
secretary or other ancillary staff. Due to their complexities, 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 Cerner Millennium.  This includes: medication 
administration, Intake and Output, Vital signs, administration history, and nursing assessment. 
Nursing documentation can be entered using chart-specific forms with discrete data values. 
Specific forms may be linked to task to speed documentation. Medications can be charted from 
the eMAR. Providers dictate their consult notes, H&P notes and discharge notes that are 
interfaced into Millennium. Rounding reports help facilitate progress note documentation. These 
progress notes are handwritten and then scanned. Primary care office notes are mostly structured 
using standard disease-specific forms. Medication Reconciliation: EMMC achieved the 
integration of eMAR and Pyxis. EMMC continues to use a semi-electronic process for MedRec 
whereby nurses update the electronic medication profile and print an order sheet for the provider 
to reconcile and place orders from the home medication list.  Improved medication reconciliation 
functionality will be implemented within the next twelve months.  
  
2.3 Information Availability and Access 
 The EHR information that is stored in Cerner Millennium includes all information that is shared 
among all clinical applications such as Lab, Radiology, Pharmacy, Nursing Care, CPOE, etc. It 
does not require any transformation or assembly. Other EHR functionalities such as document 
managing and image management are made possible through interfaces with EMMC’s PACS 
and Fusion/Mediscribe systems. For information coming from external organizations that is not 
interfaced with the Cerner system, information is labeled and scanned into the EHR. EMMC 
provides links to primary care and certain sub-specialty care practices from the EMMC 
homepage. The EHR for the primary care practices is GE Centricity. 
 
Access to information is either through local or remote access. Remote access: VPN or internet 
access via a secure token is provided for authorized users. Local access: Through EMHS LAN 
using approved workstations (desktop pcs, laptops). Nursing liaisons and providers of nursing 
homes and agencies that EMMC has relations with have remote, read-only access to the EHR. 
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2.3.1 How physicians move between systems ( Centricity, Cerner, PACS) 
Depending on their role, physicians primarily use one system:  Centricity, Cerner or Agfa PACS.  
Centricity holds the primary care practice information, Cerner holds the inpatient and specialist 
information and reports, and Agfa PACS holds the radiology and cardiology images and reports. 
All three systems use the same user ID.  EMMC does not have a single sign-on, so the provider 
needs to either remember three different passwords, or manually synchronize their passwords 
among the three systems.  When necessary, providers open all three systems and toggle among 
them.   
In the primary care offices, the physicians mainly use Centricity for both review and 
documentation, and they refer to Cerner for detailed inpatient information on patients who had a 
hospital stay (excluding discharge summary which is interfaced into Centricity), and to PACS if 
they need to see an image (the text radiology result is interfaced into Centricity).  In the inpatient 
setting, the primary system is Cerner.  The physicians and nurses refer to medications and other 
primary care information in Centricity by logging into that system.  They view Agfa PACS 
radiology and cardiology images in that system.  For radiologists, the primary system is Agfa 
PACS.  They refer to Cerner for diagnosis, lab, and other patient information. 
 
The diagram on the next page shows how patient information is accessed by a primary care as 
well as an inpatient provider. 
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Refer to Technology Section 1.3 “Integration” for more details. 
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2.4 User Access  
The following are the types of users who have direct access to the EHR system. 
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2.4.1 Typical Screens For Viewing Patient Information Based On User Role 
The following are screens that a provider, nurse and pharmacist typically see when they initially 
access a patient record. 

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

 
 

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

 
 

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

 
System Functionality Staff Who Uses The System 
CompNutrition Processing of diet orders that 

originate from Cerner 
Dietary Staff 

PACS Picture archiving, viewing of 
actual images.  

Providers, Nursing 

Logicare Patient Education Nursing 
Premise Bed Management Nursing Support, Registration 
3M  Structured Care Management 

Documentation. Output is sent 
back to Cerner 

Care Management 

 
3. DECISION SUPPORT 
EMMC’s software technology transformation includes various 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 

Structured Orders 

Order entry fields are set up with parameters that 
have pre-defined values to choose from, field 
formatting, dosage amounts, required fields, and 
sentences for frequently used orders. 

Reduces data entry error and errors 
of omission. 
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Category of CDS tool Description of Functionality Value and Effectiveness 
Groups of Predefined Orders 
(Evidence-based care sets) 

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 of 
care based on best practices. 

Order checking with 
reference database 

Medication orders are verified for drug allergy, 
drug-drug interactions and contraindications and 
therapeutic duplication checking using reference 
database or rules engine. This database is updated 
monthly. 

Information available to the 
provider at time of order entry 
facilitates best decision thereby 
reduces medication errors. 

Complex orders with 
specialized tools 

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

Help and guide clinicians  with 
complex dosing or medication 
administration 

Order-relevant patient data 
display 

Automatic display of patient-specific information 
related to the intervention being ordered, e.g., 
color-coded laboratory data displayed in 
flowsheets indicating normal/abnormal 
laboratory data. 

Facilitates 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 data.  

 
3.1 Tailored Information Integration  
Rules-based alerts fire to providers based on specific patient care situations. The alerts warn 
providers of conditions and recommend actions to take such as ordering certain medications.  
�  When opening a patient’s chart the provider is alerted to medications that require renewal 

within 48 hrs.  
�  When closing the patient chart the provider is reminded of orders that have been “planned” 

but not yet initiated. This is a reminder to providers that they may 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 to NPO and there is existing insulin 
therapy that needs to be reviewed. 

�  Notifications are sent to a shared clinical pharmacist mailbox letting them know of -
combinations of results and orders that could result in bradycardia so that dosing can be 
reviewed and provider consulted if needed. Other conditions monitored are renally toxic drug 
orders, low potassium level results in the presence of medications which can result in 
potassium depletion, lab results indicative of life-threatening hematological events. 

�  Since pharmacists no longer receive a written order, an alert fires to them when they review 
an order drawing their attention to special instructions that may have been entered by the 
provider.  

�  Alerts are used to assure that the code status of a patient is entered when the patient is 
admitted. The information is then easily viewed within the EHR. 

 
3.2 Decision Support Applied during CPOE  
The CPOE Project Team, Pharmacy and CPG performed all the work necessary to establish the 
alerts and alert type (soft or hard stops) to be used for CPOE.  
Alerts: Drug duplicate alerts warn pharmacists with the option to override the warning and 
proceed with the order. Drug interaction alerts warn providers and pharmacists with the option to 
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override the warning and proceed with the order. Providers and pharmacists are required to 
document the reasons for override. Rules alert providers to conditions that may require additional 
attention such as pre-meds for a contrasted procedure where a patient is allergic to contrast 
agents.  
 
Contrast Alerts 
Users receive alerts when ordering contrasted procedures and the 
patient has an allergy to the contrast. For example, if a patient 
has a documented allergy to gadolinium compounds and the 
provider attempts to order a MRI procedure, they are alerted to 
the allergy and given the opportunity to place pre-medication 
orders from the alert or cancel the selected procedure. An 
additional type of alert fires if the IV contrast is ordered for a 
patient taking metformin. 
 

Allergy Alerts 
 
 
A similar alert fires when nuclear medicine procedures are 
ordered and there is a documented latex allergy. In all cases, the 
user is given complete information documented on the allergy 
and a selection of pre-medications that can be placed from 
within the alert if needed.  
 
 
 
3.3 Order/Clinical Practice Standardization  

Several EHR tools and solutions are available to guide users to incorporate best practices in their 
patient care, ordering and documentation processes. A few examples of these tools are listed 
below. 
Order Sets, PowerPlans and Clinical Content Consulting (CCC) forms 
These are collections of orders with pre-defined details which significantly improve ordering 
time and encourage evidence-based care for the patient’s clinical conditions. EMMC uses 
evidence-based order sets for common and specialized clinical pathways. All PowerPlans/order 
sets may contain pre-selected orders with specific details that have been reviewed and approved 
by a multi-disciplinary committee (Decision Support Workgroup) who review and approve all 
order sets, at least annually for evidence-based ones. There are approximately 56 PowerPlans 
and over 300 order sets available to providers. Core Measures are incorporated into many of 
these. EMMC has mandated the use of admission order sets since January 2006. 
Conflict Checking for Inpatient Care 
Rules and alerts are utilized to help guide providers with clinical decision-making at time of 
order entry. There are 375 event driven rules in the system which automate reflexive testing 
based on specified criteria, generate calculated results that are available in the EHR, enforce 
policies such as the entry of height and weight prior to order entry, automate screening process 
for various clinical conditions,” notify clinical pharmacists of potential ADEs, and page 
departments for STAT orders.  
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ADEs for Inpatient Care 
If Birth Control is ordered and the patient is on any of 
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. 
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Various types of alerts are also available in the EHR for primary care settings: 

 

  
Performing Department Order Notification 

Stat Paging for Inpatient Care 
A requisition or electronic task is sent to the performing department. Some performing 
departments (e.g. Lab) are paged regarding a STAT order. 
 
MRSA Surveillance System for Inpatient Care 
A MRSA surveillance culture is automatically ordered by 
the system via a rule for patients admitted or transferred 
into a Cardiac unit or NICU. The rule places a task on the 
nursing task list so that the specimen is collected. If the 
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 to the ED an alert fires a notice to the 
printer letting staff know that the patient has the condition so appropriate precautions are 
taken. 
 
VRE Surveillance for 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, order sets provide easy access to 
knowledge bases such as policies, departmental directives and latest clinical research. These 
links include up-to-date MicroMedics, Zynx, clinical research protocols and any other links 
requested by providers accessible through the EMMC intranet. Direct links to transfusion 
guidelines to limit overuse of blood components are easily available in an effort to change care 
process. 
 
3.5 Patient Decision Support   
EMMC provides its patients with several methods to access information about their diseases 
such as: 

�  Use of Logicare for education materials and documentation of education provided 
�  Key PowerForms in Cerner prompt the end-user to document if education was 

provided. 
�  Reference sites available via Cerner applications to share with patient.  
�  Links on the EMMC internet site that contain practice advice and information on:  

Avoiding Emergencies, Bones and Joints, Cancer Prevention, Children’s Health, 
Diabetes Prevention, Heart Health, Home Health Tips, Kidney Health, Primary 
Care, Stroke Prevention, Women's Health  

 
3.6 Aggregated Data Analysis and Reporting  
EMMC strives to capture all clinically relevant information as discrete data. Presently, free text 
is used minimally in nursing documentation, primarily in provider documentation, and some in 
ancillary documentation. Data is pulled from various Cerner and non-Cerner applications. All 
data elements received or sent to non-Cerner systems are normalized with the use of aliases.  The 
timeliness of the data for reporting may be real time or near real time (R), retrospective and 
published daily (D), abstracted manually (M) or sent to an external vendor for reporting (O).  
A sampling of the reports used by clinicians and administrators is found below: 
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Centricity uses Meridios while Cerner uses PowerInsight and programmed reports for their EMR 
reporting.  Centricity and Cerner systems data reportings are based on information that resides in 
their respective systems. The information may come from interfaces with other external systems. 
For example, Centricity makes use of some of the data that interfaces from Cerner such as lab 
values.  

 
3.6.1 Comparison against external databases 
Monitoring patient outcomes is essential to evaluate the 
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 
PowerInsight, PowerVision, Custom programming from IS 
Programmers (NSQIP only), or MS Access. The extracted 
information is used to measure performance improvement 
activities against these external databases.  
 
 

 
3.6.2 EMMC Internal Research Analytical Reports 
EMMC’s Healthcare Research group conducts and analyzes research activities at EMMC 
according to Executive Leadership Team priority. Examples of projects 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 information has significantly enhanced the 
clinician’s workflow. Providers can access the patient’s electronic chart from any location from 
office, hospital and from home.   Information is readily available for providers to make clinical 
decisions, and for nursing and ancillary staff to get immediate actionable items on their task lists. 
The patient’s complete medical history and current test results are quickly accessible, thereby 
ensuring that clinicians have the right information at the right time. Data are pulled from various 
applications and presented to the users in a single view within the EHR so that they can get a 
quick snapshot of the patient without needing to navigate through numerous tabs within the 
EHR. Views exist for the inpatient setting as well as the Emergency Department.   
4.1.1 Impact to Provider Workflow  
Care Process  
Disease specific care process changes are made utilizing Cerner’s Lighthouse process for 
inpatient and Meridios Health Metrics for primary care settings. The Lighthouse tools allow for 
continuous measurement and automated reporting of all data elements captured during the care 
process. Real time reporting of operational, quality, regulatory, and financial measures leads to 
faster analysis of the care process and efficient changes to support best practice. For example: In 
orthopedics, the Project Team looked at the care pathway from initial consultation through pre-
operative, operative and post-operative venues and identified the best practice. Based on this 
information, providers have standardized care with order sets, rules and alerts. EMMC will use 
this Lighthouse methodology to continually improve care processes. Physician Rounding and/or 
Office Visit: A consolidated view of patient information such as medication profile and lab 
results used during rounding is available for viewing and printing. Prior to visiting patients, 
providers generate a rounds report, which lists all recent activity and relevant profile data, to 
document their notes that are then scanned into the chart. Related results viewing:  Specific lab 
results related to a medication are presented to the ordering provider at the time of order entry 
which helps with clinical decision-making. Assessments: Flowsheets showing documentation of 
vital signs and lab results along with other groupings of relevant data provide clinicians quick 
access to patient’s clinical status while performing patient assessment. Co-signature and Signing 
of Orders and Documents: InBox functionality enables provides to co-sign orders entered by 
medical students, and review and sign other patient care documentation. There is an automatic 
tracking of deficiencies and use of electronic signatures in place. Transfer Process for Inpatient 
Care setting:  Details of active orders are available for providers to discontinue or modify when 
transferring patients within the hospital. Discharge Process for Inpatient Care setting:  
Facilitates prescription writing and medication reconciliation using EasyScript. Provider 
Documentation: Templates pull in data from various clinical applications that are used for 
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interactive documentation by providers. Providers can use voice recognition software or standard 
keyboard input to complete documentation.  Surgical cases are documented real time in the 
system and once finalized are available in a consolidated document for clinicians.  
Use of PACS: PACS provides concurrent review of images by multiple providers in separate 
locations across the region. It improves clinical effectiveness and patient outcomes because 
radiologists and other specialists will have prior studies for timely online comparison from the 
same PACS system allowing broad and rapid access to images. It increases patient safety by 
decreasing radiation exposure for patients due to enhanced image manipulation and presentation 
resulting in fewer repeat films. 72 hour Activity View: Clinicians can view orders added, 
changed, canceled, and discontinued within the previous 72 hours so 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 List: Provides a summary list of patients containing allergies, diet, and overdue, 
current and upcoming tasks. New orders icon and recent lab results display as well as current IV 
solutions. Rules are used to generate electronic nursing tasks for items the nurse needs to act on 
that were the outcome of someone else’s interaction with the system. Nursing Care 
Documentation:  Electronic documentation of medication administration is done through eMAR. 
Other patient care documentation is done through electronic forms containing discrete chartable 
data that can be viewed and reported on historically. Nurse Preps: Reference materials that fire 
from a patient order to notify the nurse of actions that must take place prior to a procedure. Nurse 
Order Review: Provides a method for nursing to electronically acknowledge review of new, 
modified or discontinued orders. This serves as another level of safety as nurses will further 
scrutinize the appropriateness of each order for their patient. 
4.1.3 Impact to Pharmacy Workflow for Inpatient Care setting 
Order Verification: Medication orders are immediately available for verification by the 
pharmacist as soon as they are entered. Orders can be sorted by priority, time to scheduled start 
time, as well as other parameters. The unverified orders monitor can be filtered to display orders 
for specific locations, this allows the pharmacist to be located on the unit as part of the care 
delivery team rather than being centralized in the pharmacy.  
Results viewing: Specific patient data such as Creatinine clearance, height, weight, body surface 
area, and ideal body weight always display to the pharmacist. Additional results for any time can 
be reviewed to aid in order verification and consultation. Rules/Decision Support: Rules 
programmed into the system alert the pharmacist of the patient’s pregnancy/lactation status as 
well as other clinical events such as upcoming procedures and contraindications of patient’s 
current orders for radiology procedures utilizing iodine-containing products. The system will 
check for appropriateness of medication dosing based on the patients height, weight, age, renal 
function and body surface area. The system will evaluate each order for contraindications with 
current orders, duplicate therapies, drug-drug interactions, drug-allergy interactions, and IV 
compatibility. Order dispensing: Orders can be automatically routed to the IV room for 
compounding or routed directly to the Pyxis machine located on the patients unit. With the use of 
fill lists, technicians can maintain the optimum level of product on the unit and prevent waste by 
providing only what is needed when it is needed.  
4.1.4 Impact to Ancillary Workflow  
Task Lists: Tasks lists used to let ancillary staff track work that needs to be performed. 
Documentation: Electronic 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 through: Access to an accurate, detailed, 
and highly malleable electronic medical record; screening and intervention guidance for current 
diseases/social behaviors (smoking, obesity, Autism screening, etc); standard protocols for 
management of chronic diseases such as Asthma; immediate access to data on performance 
against standards of care; and basic practice enhancements to improve patient satisfaction, such 
as reminders for nicknames. Increase in efficiency through: CPOE to give patients and service 
providers clear and legible orders for all services; computer generated prescriptions (e-
prescribing will start shortly); use of custom designed forms for data entry. Reducing Medical 
Errors with: Automatic medication and allergy alerts; robust immunization management; and 
integrated laboratory and imaging interfaces from Cerner.  
4.2 Communications  
End-users review documentation when beginning a new shift, there is also the 72 hour tab to 
review the most current orders. Communication may have decreased with the advent of the EHR. 
Specific communication about a patient is done through electronic sticky notes that can be 
viewed from a patient list or within an individual patient record. Built-in communications that 
are part of the orders are fired to different members of the care team.  Nurse order review (NOR) 
ensures that nurses are alerted on change of care practice. All STAT electronic orders also 
require a verbal communication. 
  
Some physicians using Centricity communicate with their patients using KRYPTIQ which is a 
secured gateway and integrated e-mail to the physician’s desktop. Any communication between 
the patient and provider gets automatically captured in the EHR.  
 
5. DATA SHARING WITH OTHER ORGANIZATIONS AND PATIENTS  
5.1 Data Sharing with External Organizations   
External Organizations: EMMC scans patient information from non-affiliate hospitals into the 
EHR. EMMC transmits ADT and laboratory data to Cyberren Dialysis System and shares data 
with external organization for reporting quality measures, comparing/benchmarking performance 
or syndromic surveillance. Refer to Functionality Section 3.6 “Aggregate Data Analysis and 
Reporting” for information on types of reports exchanged or submitted to external organizations. 
EMMC also provides a secure, read-only access (via the internet) of patient information to 
nursing home liaisons and providers of long-term care facilities. Within EMHS affiliates: All 
EHR information captured resides in one single database and accessible to authorized affiliate 
individuals. 
 
5.2 RHIO/HIE  
EMMC is currently involved in the following projects related to health information exchange 
with external organizations: 
Maine HealthInfoNet Project 
EMMC is a founding member of the Maine HealthInfoNet Project. The purpose of this project is 
to build a coordinated electronic statewide health information exchange in a phased approach 
that will allow all Maine hospitals, physicians and other providers to quickly and efficiently 
share computerized patient- specific clinical information.  EMMC (through EMHS) is a pilot 
participant and will provide EHR data to HealthInfoNet. The expected 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, MaineGeneral and EMHS for the purpose of connecting 
the three largest healthcare providers in Maine to enable sharing of healthcare information. For 
example, images obtained at any site will be viewable across the State of Maine. 
EMHS EHR Access for Non-Affiliate Providers 
The Project’s primary goal is to provide a continuation of high quality care for EMHS patients 
once they are discharged from an EMHS affiliate hospital. EMHS will give providers at non-
affiliate hospitals (who are responsible for the continuation of a patient’s care) read-only access 
to patient information stored in PowerChart. The tentative completion date is by September 30, 
2008. 
Emergency Clinical Telemedicine 
In 2004, clinical leaders at EMMC began to explore opportunities for advanced technologies to 
improve the efficiency and effectiveness of high-acuity transfers from outlying hospitals.  The 
population density and geography of the area prohibits physical decentralization of services such 
as trauma surgery and pediatric critical care.  Fortunately, telemedicine advances allowed the 
creation of “virtual” connections to expand these tertiary services into rural areas.  EMMC now 
connects to high definition telemedicine cameras in eleven remote emergency departments.  The 
program is centered on situations that require immediate availability of trauma surgeons and/or 
pediatric intensivists. With cameras at EMMC and in several clinician homes, specialists can 
perform real-time, interactive trauma and Pediatric ICU consultations with half of the 
community hospitals in the region. 
Regional PACS 
EMMC provides PACS service to EMHS affiliates and other regional healthcare organizations. 
This service enables access to images and concurrent review by multiple providers in separate 
locations across the region, thereby, improving the clinical effectiveness and patient outcomes 
because radiologists and other specialists can access studies for timely online comparison from 
the same PACS system allowing broad and rapid access to images. The total volume of PACS 
studies completed in FY 2007 was 323, 325.  
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5.3  Patient Communications 
Primary care setting provides patient portal so patients can view some components of their EHR 
(review medication lists, see demographics, scheduled appointments, request an appointment, or 
a medication refill). However, they cannot update their own personal health record. 
For the inpatient care setting, patients have access to their 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 coding and financial data and fed into a third 
party system for analysis of operational and financial system data. Charging services based on 
clinical documentation provides an easy and efficient method to easily review billed items. 
Quality Improvements: 
EHR information is extracted and used for quality improvement monitoring and benchmarking 
of performance against other organizations. Evidence-based order sets are utilized to ensure 
compliance with core measures. The “Quality Improvement” sub-section of the Value Section of 
this document lists a number of examples of how EHR is utilized to improve quality of patient 
care. 
Care Management Reporting: 
Reporting against EHR provides information for monitoring patient care management. 
 
6.2 Patient Safety  
Decision Support at Order Entry (some examples): 

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) 

Pittsfield

Waterville 

Dover-Foxcroft

Greenville

Rockland 

Belfast

Bangor 

Lincoln

Ellsworth 

Presque Isle

Fort Kent 

Bar Harbor 
Blue Hill 

Millinocket

Houlton 

Machias 

Maine Cities and Towns

Installed to date 

Planned installs 

Interest in installing 

Skowhegan

Stand Alone PACS

Caribou 

Regional PACS 
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�  Once the Morse fall risk score has been determined based on electronic charting responses, 
an alert places a nursing order specifying the level of fall risk intervention needed.  

�  If during the on-line admission assessment it is documented that there are symptoms of 
illness related to recent travel, a rule sends a message to Infection Control so that they can 
further investigate. 

�  Implementation of CPOE with decision support. 
�  Code status and allergy compliance verification during order entry. 
Monitoring Reports Related to Patient Safety (some examples): 
The Pharmacy and Quality Improvement departments and office of the CMIO review various 
reports against EHR to monitor risks to patient safety and compliance to standards promoting 
patient safety. Some of these reports are: Use of evidence-based order sets and PowerPlans, Use 
of order sets for all admission orders, Med Management of IV 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 documentation. 
�  Nursing documentation for critically ill patients with automated capture and integration of 

bedside medical device information with her 
Provider Documentation: 
All provider inpatient documentation is performed through dictation except for daily handwritten 
progress notes.  Handwritten notes continue to be a challenge due to legibility and non-standard 
structure. Written notes are placed in a paper record during the course of the admission and 
scanned at time of discharge. A project using structured documentation and voice recognition is 
underway to make all inpatient provider documentation electronic. 
 
6.3 Research  
At EMMC, the Clinical Research Center (CRC) provides centralized infrastructure and support 
for clinical investigators to conduct clinical research. With currently more than 58 active 
research projects, EHR enables the CRC and all EMMC staff to pursue independent research 
more effectively. EMMC is currently working in 37 investigator-initiated projects; 13 pediatric 
oncology clinical trials, 28 Adult oncology trials, and 8 adult sponsored clinical trials from other 
services. The following are some examples of EMMC sponsored Research Projects utilizing 
EHR: 
An Evaluation of the EMMC Geriatric Consultation Team Program: The study seeks to describe 
the patient population referred to the Geriatric Consultation Team and compare outcomes for 
these patients before versus after referral. All data (before and after referral to the Geriatric 
Consultation Team) is obtained from patient electronic medical records. Preliminary results show 
a reduction in LOS when a geriatric consult team is called.  
Using Electronic Health/Medical Records (EHR) Based Disease Management Tools to Improve 
Management of Depression in Primary Care Study to evaluate the impact EHR-based 
intervention on treatment of depression in primary care: The objective of the study is to examine 
whether feedback and treatment advice for depression presented to primary care physicians 
(PCPs) via an electronic medical record (EMR) system can potentially improve clinical 
outcomes and care processes for patients with major depression. 
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7. USER SATISFACTION, PRODUCTIVITY, AND EFFECTIVENESS   
7.1 System Use 
All EMMC clinicians use the EHR as the main source of clinical information. CPOE was 
implemented for all inpatients as of November 12, 2007 and the compliance rate has been 
exceptional. Three weeks after the start of the go-live, all inpatient units were on CPOE. As of 
December 31, 2007, approximately 96% of all EMMC providers had started using CPOE, 
entering about 93% of all orders electronically. Plans for implementing CPOE to the rest of the 
outpatient units are currently underway. CPOE usage is closely monitored through regular 
reporting of order distribution by type, and CPOE usage by providers. The CPOE Project 
Sponsors reach out to providers who have not adopted CPOE to determine if he/she needs 
assistance with the CPOE process.  
 
7.2 User Satisfaction  
Physicians and other caregiver satisfaction is measured through formal surveys, quick polls, user 
feedback sessions, electronic feedback form, medical staff meetings, super user meetings, and 
user groups that define enhancements to existing systems. Based on an August 2007 pre-CPOE 
survey, about 91% of providers use EHR regularly to view patient information. Thirty days after 
the CPOE initial launch implementation, approximately 93% of providers indicated that their 
CPOE experience was much better than expected or at least time-neutral. On March 18, 2008 
(six months after the initial launch and four months after the full launch), a post-CPOE 
implementation survey to providers and other clinicians was conducted.  
Survey Results: 
The survey results indicate that the first six months of CPOE implementation created challenges 
for most respondents. Approximately 71 percent disagreed that CPOE has reduced total amount 
of time required to place orders. Almost an even number of the respondents felt that CPOE 
education and availability of a PC did not hurt nor enhance their CPOE experience. On the 
positive side, over 50 percent of providers responded that CPOE Support through nurses, unit 
secretaries, ancillary staff and IS Help Desk was adequate or better. 

CPOE Post Implementation Survey
Questions on CPOE Experience

Total Respondents=110 
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On the survey question comparing their initial expectations against their current CPOE 
experience, approximately 68 percent responded neutral or better. 
 

Initial Expectations vs. Current CPOE Experience
Total Respondents=106
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To address the provider concerns, EMMC developed and introduced a formal rounding process 
to show them ways to improve their efficiency and achieve quick wins by creating new order 
sentences, favorites folder, specialty flowsheets, etc.  An Education system expert met with 33 
providers in 18 clinical services to catalog their specific issues and needs.  Below is a graph 
showing the services that were rounded with in the order of the rounding date and the 
distribution of the 92 issues that were raised during this rounding.  The CPOE Project Team is 
systematically addressing these issues and the progress is shown below.  In the graph, PP means 
PowerPlan, which is an electronic order set. 
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Ongoing feedback: 
EMMC utilizes various methods of receiving feedback: 

�  Through multi-disciplinary committees such as hardware selection, new and/or 
modifications to clinical applications, decision support, standardization of care, change in 
downtime and care processes, and use of technology. 

�  EMMC CPOE Intranet website for providing feedback and checking on status of reported 
issues. 

 
Through the EMMC CPOE intranet 
website, clinical staff can send their 
questions 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. 
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�  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 strategic projects that EMMC has committed to 
in order to enhance the existing EHR systems and move its HIMSS Analytics maturity closer 
to Level 7. 

 
Project Name Project Description and 

Objectives 
Estimated Start Estimated 

Duration 
Together Project 
Completion 

Complete integration of existing 
affiliate hospitals into EMHS core 
systems to provide a single EMR 
for all affiliate hospitals. 

Final scheduled 
conversion is 
10/1/2008 

Project 
closeout by 
12/31/2008 

Improve Nursing 
Documentation 
Workflow 

Review current nursing 
documentation processes and 
structures to identify opportunities 
for improvement and establish 
standards for redesign and future 
documentation builds 

October 2008 18 Months 

Bar Coded 
Medications 
Administration 
Program 

This program is composed of two 
projects.  The first is to implement 
equipment and processes to achieve 
a very high percentage of 
medications have readable barcodes 
at the bedside.  The second project 
is to develop the processes, 
equipment, and reporting to achieve 
the 5 Rights of medication 
administration at the bedside for 
inpatient units.  Future expansion to 
specimen collection is a future 
phase. This project will move 
EMMC to level 5 on the HIMSS 
Analytics EMR scale. 

Barcode Production 
planning is in 
process. 
Barcode 
Administration date 
is being established. 

Barcode 
Production 24 
months. 
 
Barcode 
Administration 
TBD 

Smart Infusion 
Pump 
Implementation 

A multi-phase project that starts 
with 1) loading drug libraries in 
Hospira pumps, 2) continues to 
communication from pumps to 
Millennium and 3)concludes with 
sending pump settings for a scanned 
medication from Millennium to the 
pump. 

Phase 1 complete 
for EMMC ICUs 
Phase 1 in planning 
for remaining 
pumps 

Phase 1 
complete prior 
to use of Bar 
Coded 
Medication 
Admin. 
Remaining 
phases in 
planning 
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Project Name Project Description and 
Objectives 

Estimated Start Estimated 
Duration 

Critical Care 
Connection 
Expansion 

Expansion of the Critical Care 
Connection (described elsewhere in 
this document) to other EMHS 
affiliate hospitals and non-affiliate 
hospitals to provide support to 
intensive care units from the Core 
area in EMMC 

In process for 
affiliates. 
October 2008 for 
non-affiliates 

Initial non-
affiliates  9 
months 

Non-Affiliate 
Access to 
PowerChart 

Allow providers at non-EMHS 
hospitals have view-only access the 
PowerChart EMR in order to 
improve continuity of care for 
patients returning to the local 
community from EMMC. 

In Process Will become 
an ongoing 
service 

Provider 
Documentation 

Migration of current inpatient 
provider documentation from 
dictation to structured templates that 
are pre-loaded with relevant clinical 
data and that support voice 
recognition entry in select fields. 
Together with the existing EMMC 
regional PACS, this project will 
move EMMC to level 6 on the 
HIMSS Analytics EMR scale. 

October 2008 Initial phase 
18 months 
with ongoing 
build of 
structured 
notes content 

Medication 
Reconciliation 
Phase 2 

Revise medication reconciliation 
process to take advantage of 
capabilities provided in the current 
level of Cerner Millennium 

October 2008 6 Months 

ePrescribing Implement ePrescribing in 
Centricity and Cerner Millennium 

Centricity 2Q 2009 
Millennium 4Q 
2009 

9 months plus 
ongoing 
support 

Extended Data 
Warehouse 

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

1Q 2009 12 months to 
initial 
operation 
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TECHNOLOGY 
EMMC’s strategic approach to technology must not only meet the critical requirements of an 
integrated health care information system but must also include a technology framework that is 
reliable, secure and progressive in keeping up with latest technologies for enhancing clinical 
applications. After weighing the pros and cons of available clinical information systems, and 
how these systems would be maintained, EMMC decided in May 2006 to have the Cerner 
Millennium integrated suite of application remotely hosted by Cerner.  This includes a robust 
disaster recovery and redundancy structure that is rare in this healthcare industry, and puts 
EMMC in an enviable position when it comes to EHR technology structure. 
 
1. SCOPE AND DESIGN OF EHR SYSTEM  
1.1 System Description  
For Inpatient Care Setting: 
EMMC’s clinicians interact with patient information primarily through PowerChart, Cerner’s 
desktop application for inpatient care setting. The Cerner Millennium architecture is designed to 
bring into one database, all of the patient information captured by Cerner or interfaced from 
other external systems. Since most of the EHR information is captured in the Cerner Millennium 
suite of applications, this single database structure minimizes the amount of interfacing required 
to provide real-time EHR information. 
 
Cerner Millennium is installed on 19 Citrix servers running on Win 2003 operating system. The 
database management system is Oracle RDMS 10 GB and installed on VMS and HP Unix 
servers. The database storage capacity is approximately 4 TB of which 3 TB is used. EMMC and 
other EMHS affiliate hospitals utilize the same database for storing clinical information.  The 
EMHS network is connected to Cerner remote site using a Cerner-provided WAN 
communications network which includes primary and secondary communications circuits on 
dual paths between the Cerner and two points of demarcation network defined by EMHS (two 
5mbps ATM links one primary one primary back-up). EMHS is responsible for providing the 
EMMC’s Local Area Network and Client Wide Area Network consisting of any communications 
circuits, WAN termination equipment and Local Area Network equipment.   
 
EMMC’s end-users connect to the Cerner applications from within the hospital or remotely from 
homes and offices via the internet using secure tokens. The client workstations are windows-
based PCs which are either computer-on-wheels laptops or desktops. Presently, there are over 
4000 end-user workstations, laptops and printers which are strategically located in nursing 
central stations and provider lounges to assist with efficient workflows. 
  
EMMC also utilizes a bedside medical device interface (BMDI) using GE Unity network to 
interface data captured by approximately 70 physiological monitors for managing vital signs and 
other flowsheet information for critical care patients. GE Aware Gateway is the BMDI server 
and the network has 10/100 Cisco switches all connected to a core switch at 1 gig. 
 
Linkages with external systems such as Siemens for patient accounting and billing, Lawson for 
financials and other departmental applications that are not part of the Cerner Millennium suite 
are done through Cloverleaf interface engine.  
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For Primary Care Setting and EMMC’s Family Center for Medicine Department 
GE Centricity is the EHR system for this setting and department. It is used to capture healthcare 
information entered by users and/or interfaced from other external systems. Examples of external 
systems are demographic information, lab results, EKG and Spirometer testing done at the local 
clinic. Centricity EMR is fully HL7 compatible and interfaces with most external HL7 
applications. 
 
The Centricity EMR client is installed on 12 Citrix servers running on Windows 2003 server 
operating system. The database management system is Oracle RDMS 10g and installed on a HP 
Windows server. The database storage capacity is approximately 500 GB.  EMHS provides 
connectivity to the database through the EMHS Local Area Network consisting of fiber optic and 
T1 communications circuits.   
 
PACS Regional Systems Available to Affiliate and non-Affiliate Hospitals 
EMMC’s Picture Archiving and Communications System (PACS) is comprised of hardware and 
software that enables digital communication, archiving, processing and viewing of images and 
image-related information. PACS processes patient studies from the following modalities: 
Radiology, Digital Mammography, Remote Image Distribution, Digital Echocardiograms, Cath 
Lab. PACS also includes the communication of reports and relevant patient information through 
the integration with Agfa Radiology Information System (RIS) or Cerner Radiology system 
(RADNET).  RADNET communicates with PACS through a gateway which enables viewing of 
PACS results by EMMC and affiliate hospital users from within Cerner. However, the viewing 
of actual images requires users to login to PACS directly.  
 
The PACS servers are managed and maintained by EMHS. EMMC/EMHS has a service level 
agreement with Agfa for both hardware and software maintenance. 
 
1.2 System Architecture  
The Cerner Millennium comprises of several solutions made up of common programs or tasks 
that are shared multiple times across clinical domains, technical activities and project tasks. The 
single relational database used to store Cerner information provides users with real-time access 
to all information across multiple solutions.  The Cerner system architecture utilizes a three-
tiered distributed, client-server model, namely: Tier 1- Client – Windows operating system, 
utilized by end-users to access Cerner solutions. Tier 2 - Middleware – 19 Citrix servers running 
on Win 2003 which provide connectivity and data transfer. Tier 3 - Database – Oracle RDBMS 
running on VMS and HP Unix which stores reference, activity and database information. By end 
of July 2008, the database will be solely on HP Unix platform. 
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1.3 Integration  

 

 
The above diagram depicts information flow into the EMMC EHR from various applications. 
The integration between the Cerner-based EHR information and external systems is done 
through the Cloverleaf® Integration Engine. The integration engine enables EMMC to 
efficiently and securely transmit clinical orders and results, ADT and charge information 
between Cerner and the external systems using HL7 standard protocols based on events that 
trigger the exchange of data. These protocols provide the definition and framework for electronic 
exchange of data. For example, information captured by the GE bedside monitoring devices is 
displayed on the patient’s chart when the user accesses the patient’s flowsheet in INET. The 
interfaces between Cerner and Cloverleaf are real-time with the exception of charges (which is 
batch) and 3M (which is near real-time).    
 
The following is a list of system interfaces to and from Cerner Millennium EHR system and the 
types of information that are exchanged between Cerner and the external system.  

External Systems Information FROM Cerner 
Millennium to External System 

Information TO Cerner 
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 and 

results 
 

Heartlab Digital Echo Cardiology orders Results 
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Cloverleaf system is installed on an HP server with Win2003 operating system. The production 
and development environments are maintained at the EMHS Data Center. The development 
environment is used for testing new functionalities and also serves as a backup to the production 
environment. The software application is managed and maintained by EMHS IS Programming. 
EMHS maintains a 24 x 7 service level agreement with HealthVision for issues and upgrade 
support.  
 
1.4 Transferability of System Design  
EMHS’ strategy for introducing a technology or application design change is that it must be 
transferable to other EMHS affiliate hospitals.  Transferability of technology platform: EMMC’s 
EHR systems operate on widely-used technologies for both operating and database systems. Its 
vendor products, Cerner Millennium and GE Centricity, are used by a several healthcare 
organizations of varying types and sizes which clearly demonstrate the transferability of the 
technology platforms the EHR systems operate on. Transferability of application design: The 
Project Team was challenged with developing a system that maximizes data integrity through 
standardization of data capture, and yet, provides some flexibility for users in order to optimize 
their workflows, and must have overall applicability to other EMHS affiliates in order to 
minimize customization that leads to additional software maintenance. All these factors are taken 
into consideration during the design of an EHR feature. In some instances, comprises are made 
to balance the need for standardization and flexibility. Below are some examples of the design 
decisions demonstrating how this balance was met. 

�  Order sets are generally what providers are required to use for certain clinical conditions. 
However, they can create favorites folder that contain specific orders that they normally 
include in an order set. 

�  Dosing calculator which is available for normalized solutions can be modified by providers. 
�  Some alerts fire as soft alerts which simply warn providers of certain information or action to 

take, but do not prohibit providers from continuing with the ordering process. 
 
1.5 Scalability 
EMHS/EMMC partnered with Cerner in providing the technology platforms (database and 
application servers) needed for its existing and future growth needs. EMHS/EMMC recently 
upgraded the database operating system to allow for more processing capability and larger 
number of concurrent users.  This Remote Hosting Agreement provides for any subsequent 
upgrades to, hardware, software, network and system infrastructure required for providing the 
RHO Services to Client. 

Observer Ultrasound Maternal fetal medicine orders  Results 
GE QS Labor & Delivery System ADT  
GE Aware Gateway for BMDI 
results 

ADT  BMDI 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 
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1.6 Emerging Technologies  
EMMC through EMHS employs a core vendor strategy with robust partners like Cerner to 
ensure a high level of integration when adopting emerging technologies. Vendors are chosen 
based on the integration of systems, the breadth of offerings within the vendor product line, 
market presence, and integration of clinical evidence for guiding patient care. The core vendor 
strategy also provides familiarity to our end users and eases their transition to new technology by 
providing consistent user interfaces. An option in the Remote Hosting Agreement with Cerner 
provides a contractual obligation to maintain high availability and performance standards for the 
core hardware. This ensures that EMMC can continue to pursue new 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 password that expires frequently and cannot be 
repeated. The type of information and level of security and access rights available to the user is 
role-based. Roles are reviewed whenever a new entity and every new functionality or system 
updates. Security is not so restrictive to limit user ability to perform their assigned duties. A data 
agency agreement between EMHS and its affiliates allows EMMC employees to see patient 
information generated in another affiliate. For the psychiatric affiliate, access is limited to a 
specific set of EMMC physicians based on their relationship to the patient. 
 
EMHS IS Security group periodically performs user activity review based on activity logs, 
sanctions included in policies and procedures that are communicated to users regarding access 
and use of patient information, data agency agreements between EMHS affiliates, etc. All 
EMMC employees are covered by these policies. Clinicians are educated on these security 
policies and procedures during training classes, and non-clinicians through the orientation 
process. On an annual basis, these security and HIPAA policies and procedures are reinforced 
through ICare, a mandatory, online education software participated by all EMMC employees. 
 
2.2 Data Quality and Integrity  
The accuracy and quality of the EHR data are primarily determined by the database structure and 
security, and application design in the EHR system. Integrity of the database is a function of the 
database management methodologies that Cerner and GE centricity use, the methods of 
monitoring and reporting on database performance, security and storage management. Cerner 
provides monitoring and performance reports on a periodic basis to EMHS IS staff for review. 
For the application design, EMMC’s EHR system maintains data quality and integrity through 
the use of codeset filtering, rules, discrete data elements and built-in field edits during data entry. 
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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 and processing of the redo logs in case of 
data corruption.  The recovery point objective is set for zero data loss and the recovery time 
objective is aimed at 4 hours after a disaster has been identified 
 
The Centricity EMR application is locally hosted in the EMHS datacenter. Incremental tape 
backups are taken nightly with a full backup weekly. Backup media are stored off site. Oracle 
database backups can have up to a 24-hour lag time. Availability of the archive and redo logs can 
allow for nearly no data loss and the recovery time objective is aimed at 6 hours after a disaster 
has been identified 
 
2.4 Data Archiving and Storage 
Through the RHO agreement, Cerner provides a consistent, reliable and documented process for 
the management of data backups, data archives, off-site data rotation. All EHR data is backed-up 
and archived permanently including legacy systems such as Cerner Classic.  Patient records can 
be made available via custom reporting. Where appropriate, some 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, access into the Cerner and GE Centricity 
clinical information system is the same for all users. After log-in to either system, the 
presentation of information is based on the user role.  Each user has the same view of either 
application independent of location. 
 
3.2 Data Model  
Since both Cerner Millennium and GE Centricity are proprietary systems, their database designs 
are managed and maintained by the respective vendors. All data elements received or sent by 
external systems to these EHR systems are normalized with the use of aliases.   
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3.3 Data Exchange Standards 
Data Exchange Standards and ADT interfaces are all written in accordance with HL7 interface 
standards. 
 
3.4 Data and Document Standards   
Data Element standards 
Unique identifiers and certain key data elements that reference patient information are common 
across all applications within Cerner Millennium and with external systems that interface with 
the Cerner applications. These fields are the medical record number, encounter number, patient 
name, bed and unit location, and other data required by the interface specification. 
Data Entry Standards 
Standards are achieved through the use of field edit validation, parameters that have pre-defined 
values to choose from, field formatting, and use of structured 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 the planned and unplanned 
downtimes, PowerChart Local Access (PCLA) is available on in-patient floors, the pharmacy 
and the Emergency Department for patient information.  This system feature provides the clinical 
staff with EHR information as of the last hours prior to the downtime.  
 
4.2 Response Time  
The Remote Hosting Agreement with Cerner provides a list of functions with corresponding 
desired response times for these functions to complete. Both Cerner and EMMC/EMHS agree to 
work together to achieve these desired response times. In the event that the response times are 
not achieved for any function, Cerner will promptly engage a Performance Management Team to 
bring performance back in line with the Average Response Times for this function.  As a 
component of the Annual Review, Cerner provides EMMC with information regarding Response 
Times of Functions of other RHO clients with comparable applications for comparative use.   
 
4.3 Continuity Planning  
Cerner Millennium runs on four nodes, (two pairs), which will allow for one set to fail and still 
have functionality of the system.  It also has a third pair of nodes in a separate location for 
disaster recovery which allows for recovery within 4 hours from requesting use of the standby 
system.  If an outage is less than the 4 hours, the inpatient floors, the pharmacy and the 
emergency department have access to PCLA data stored on select PCs.  These PCs hold the data 
for patients in those areas and this data can be viewed or printed on the local printer, with the 
clinical system and/or the network being down.  The data for 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 agreement 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 EMMC’s inpatient 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 strategic goal of improving quality of care 
for its patients. Hence, the evaluation of the benefits from the EHR is not based solely on the 
financial benefits that can be derived from its products and outcomes. It is a combination of the 
greater efficiency of clinician tasks, and improved quality of care possible through the use of the 
EHR. Over the last six years, the Project has achieved all of its key deliverables identified during 
the initiation phase. 
1.1 Return on Investment Calculation 
It took six years to implement the EHR functionalities, the majority of which was to implement 
and upgrade to Cerner Millennium at total cost of $27 million. The yearly ongoing maintenance 
cost is approximately $8.8 million.   
 
EMMC focused on measuring operational performance rather than estimating actual dollar 
benefits.  The sections listed below include information on these benefits. 
 
Functionality Sections 4.1.1 through 4.1.2 “Workflow and Communications” provide the 
significant impact of EHR to providers, nurses and pharmacists workflows.  

 
Functionality Section 1.1 “Targeted Processes” and Section 3 “Decision Support” provide the 
significant impact of EHR functionalities to the improvement of quality of care and patient 
safety.  

 
Functionality Section 5 “Decision Support” discusses 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 processes. These process changes are good 
indicators of how well the EHR system has been adopted by end-users. 
 

Order Management  
 
CPOE Usage is a key indicator in CPOE adoption by providers. The goal is to eliminate 
transcription errors and misinterpretation of orders. 

 
 

 
 
 
 
 
Pharmacist Medication Verification Turnaround Time contributes to improved patient care and 
pharmacy workflow. 

 

 
 
 
 
 

Electronic
Fax

Phone/Unsigned

Protocol

Unknown
Verbal/Unsigned

Written

Electronic 82.2%539566
Fax 0.0%76
Phone/Unsigned 1.7%10844
Protocol 8.2%53754
Unknown 0.1%572
Verbal/Unsigned 2.5%16112
Written 5.5%35811
Total: 100.0%656735

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

 

Since December 1, 2007, EMMC has continued to 
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. 
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As of November 12, 2007 all inpatient units have 
implemented CPOE. By November 23, 2007, the ratio of 
electronic (including protocols) to written orders had 
significantly increased from 5:1 to 14:1. 
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Improved Pharmacist Medication Verification 
Turnaround Time (TAT) of non-stat med orders with 
CPOE.  
 
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.   
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Reduction in Duplicate Lab Orders 

 
 
 

Patient Safety/Risk Management  
 
Medication Incident Reporting 

Medication Incidents Reported
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Customized Drug-Drug Interaction Alerts Firing to Providers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

Overall Medication incidents decreased by 
27% over the last three years.  

Overriding alerts without reading them has 
been a documented unintended consequence 
of CPOE.  To minimize this risk, EMMC 
opted to start slowly with the minimum 
number of alerts firing to the providers but all 
firing to the pharmacists. This reduction in 
drug-drug alert firing to providers 
significantly decreased the “noise” and 
negative impact on provider ordering while 
maintaining patient safety. 
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Decreasing Infusion Errors 
�  EMMC has begun to use Smart Pumps to decrease infusion errors. These pumps have a 

library of accepted drugs with appropriate infusion rates. The IV Pump system requires the 
clinical staff to confirm the clinical care area, the drug, concentration, dosage, rate, and 
volume each time a pump administers a medication to a patient, therefore reducing the 
opportunity for error. Comparison is done through manual verification of drug information 
on the patient’s electronic chart and the IV pump.  

�  IV fluid concentrations have been standardized to peripheral and central access 
concentrations to facilitate flow between facilities and departments.  

�  Of the total infusions programmed during the first eight weeks of post-implementation, only 
0.7% were selected outside the infusion drug library. This demonstrated that appropriate 
formulary selection was used to administer intravenous therapy.  

�  About 97.3% of the time no alerts fired.  
 
Medication Administration Documentation Error Rate (%) 

 
 
 

 
 
 
 
 
 
 
 

Other Patient Safety Improvements by Pharmacy 
�  Medication Management of IV-to-PO Medications Report reduces or eliminates the chance 

of giving a wrong injection. Contributes approximately $15K per year in savings. 
�  The Medication Management of Patients on High Risk Antibiotic Report provides 

pharmacists with information on renal capacity to eliminate medications, and adjust doses to 
match patient’s ability to clear the medication. Contributes over $12K per year in savings. 

�  The Culture and Sensitivity Rule is used for the pharmacist to tailor therapy based on lab 
results. 

�  Dosage standardization found in pre-built order sentences has reduced the need for pharmacy 
interventions for dose changes. 

�  Dose Range Checking provides pharmacists with the ability to identify potential out-of-range 
doses for more than 3500 medications, greatly reducing the possibility of error. Doses 
beyond an acceptable range are stopped before being administered to patients. 

�  A rule identifies routes of administration that are contra-indicated for particular medications. 

 

Comparison of medication administration 
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 
appropriate documentation and less failed 
audits using eMAR. 
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 Patient Care and Clinician Workflow 
 
Provider Workflow Improvements 
�  The improved Rounding Process by pre-populating daily progress notes with clinically 

relevant information saves a provider 40 to 60 minutes daily. 
�  Providers do not have to go to the Nursing unit or Medical Records department to sign 

documents and verbal orders. They save time by reviewing and signing documents and 
orders online. 

�  Increased provider satisfaction and efficiency through immediate access to images for 
patients throughout EMMC’s geographic region. With regional PACS implementation, 
providers can access images from the hospital, office or home. Refer to Functionality Section 
5.2 “RHIO/HIE”. 

Standardization and Efficiency of Care Documentation 
�  Standardization of order entry process through the use of order sets. All medical services 

have mandated admission order sets and PowerPlans. These order sets support evidence-
based practice and consistency. 

�  Use of standard clinical documentation for all patients in all care settings. Streamlined 
documentation of patient information from various sources (departments, providers,  
encounters/visits). Nearly 100% of nursing clinical documentations are done electronically. 

�  Use of PowerInsight reporting to monitor documentation compliance. The chart below is an 
example of measures EMMC uses to monitor nursing compliance with new documentation.   

 

�  Facilitated the gathering of patient care information on skin assessment documentation. This 
data gathering used to take a day and now only takes 1-2 hours to complete.  

�  Facilitated reporting of patients who have a heart cath and are discharged the same day. 
These patients must have a follow-up call to ensure they receive needed laboratory tests after 
discharge. Several incident reports were logged since paper charts were not placed in a 
“special spot”. The electronic report eliminated the need to place the paper charts in these 
locations and streamlined the process of identifying these patients. 

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 improved workflow since the staff no 
longer has to chase VHS tapes or repeat a study because the tape can not be found. With 
direct physician input, the Radiology staff is able to build the reporting around their 
workflow. 

�  With the improvements in placing clinical orders for Cath Lab, EMMC expects to have a 
more efficient patient throughput and better patient care for this service. 

Care Management Staff Workflow Improvements 
�  Care Management staff no longer prints and faxes patient information to nursing liaisons and 

providers at various nursing homes and agencies that EMMC has relations with. Through 
appropriate security, these users are able to access the patient record electronically from their 
facility, homes or offices.  

�  Care documentation is integrated with EHR making it available to providers on-line. 
�  The Observation Report streamlines a care manager’s daily activities by providing a list of 

patients who may be nearing the maximum length of stay under outpatient status. 
�  Scanned documents that are part of the EHR eliminate the need to get the same documents 

from the patients. They can be pulled up electronically, printed and validated with the patient 
without the involvement of the Medical Records department. 

Benefits of Emergency Clinical Telemedicine 
EMMC performs real-time, interactive trauma and PICU consultations with half of the 
community hospitals in the EMHS service area (a majority of these being Critical Access 
Hospitals).  In addition to saving limbs and lives, this service has contributed a variety of other 
benefits: 

�  Avoidance of unnecessary transfers keeps patients in their own communities and reduces 
costs related to transfers. 

�  EMMC specialists can help local clinicians focus on the immediate priorities facilitating safe 
and effective transfers.  

�  Mode of transfer – via ground or air – can be better selected in consultation with tertiary 
clinicians.  

�  Early connection of the patient (and/or family) with the receiving clinician has positively 
impacted confidence and perceived customer service.  

�  Real-time performance improvement is made possible when EMMC consultants can review 
treatment details and decisions with remote providers as they arise.  

�  Immediate debriefing with referring hospital teams fosters a sense of unity and 
accomplishment, and addresses concerns or questions from all caregivers.  

�  “Reverse-consultation” allows referring providers to observe and consult upon patient arrival 
at EMMC.  This creates mutual respect and cooperation among providers separated by great 
distances, and can have real clinical impact when new or additional information is relayed 
from the referral site.  

Data Abstraction for Analysis and Reporting 
�  Decrease in hours spent abstracting data. Approximately 50% reduction in time to abstract 

data through electronic means versus manual paper chart review.  
Document Management Process 
�  EHR has enabled the electronic tracking of deficient documents/accounts, electronic chart 

analysis, and automatic “pending signature” assignment to all dictated documents. These 
documents appear in the provider’s Inbox for electronic signature, thereby eliminating the 
need for the Health Medical Records staff to follow-up with the 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, EMMC has improved its core measure 
performance over the years, through the use of specific PowerPlans for Community Acquired 
Pneumonia, Heart Failure, Heart Attack, and SCIP measures. Examples are shown below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Decrease in use of blood products 
�  Evidence now shows that the risks from blood transfusions are much higher and the benefits 

significantly lower than previously understood. In 2007, EMMC instituted a program to 
decrease the use of blood products. 

�  The new ordering process guides providers to order only 1 unit at a time unless the patient is 
actively bleeding. This new process also requires documentation of the indications for 
transfusion.  

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

�  As a result of this program, EMMC has decreased utilization by approximately 50% with a 
first year cost saving of $1.2 million. 
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Compliance with other patient safety and quality standards 
�  Improved compliance with the documentation of Code Status, Height/Weight/Allergies 
 (HWTA). Code Status, HWTA required on all admissions prior to placing orders.  
�  Improved compliance with administration of pneumococcal and influenza vaccines. Nearly 

100% compliance for pneumococcal vaccines and 94% for influenza vaccines through alerts 
that remind nurses to give the vaccines if not administered within one hour of ordered time. 
There are also reports for nursing staff that list patients who need the vaccines. 

�  Patient’s antimicrobial therapy has been improved greatly by the EHR.  Every morning a 
report of all patients on antibiotics is printed to clinical pharmacists. Often the doses are 
adjusted based on the trended creatinine clearance. Later in the day when the lab cultures and 
their sensitivities to antibiotics are available, that pharmacist may consult the physician to 
change the drugs for better coverage of the microbe. 

 
Orthopedics Case Management (Lighthouse Project Results)  
�  The Lighthouse Project posted significant growth and improvements in case volume, average 

length of stay and percent of Patients with Transfusion for all orthopedics and TKA patients. 
 

All Ortho Patients TKA Patients Lighthouse Project 
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 decreasing unnecessary post op x-rays. 

It was a common practice to perform post op x-rays on all elective hip and knee 
replacements. Through the use of protocols developed during the Lighthouse Project,  
providers only order x-rays when appropriately indicated. See chart below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Improvements in Surgical Care 
Participation in the National Surgical Quality Improvement Program (NSQIP) 
�  Since August 2005, EMMC has participated in the NSQIP by collecting patient outcomes for 

selected complications and loading them to NSQIP database to effectively measure, report, 
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analyze and respond to surgical care data. The NSQIP is managed by the American College 
of Surgeons. 

�  EHR is utilized to extract 46% of the data points. This allows for increased capacity to 
collect more cases from surgical specialties. 

�  EMMC captures the 30-day follow up data on 99% of its cases—compared to the average 
rate of 94%. 

Below is an example of a surgical procedure where EMMC has realized performance 
improvement. 
 

 
 
 
 
 
 
 
 
 

 
Use of Advisory Board Surgery Compass tool 
EMMC utilizes the Advisory Board Surgery Compass tool to help in management of Operating 
Rooms (ORs).  EHR information is electronically downloaded once a week to a central data 
depository that can be accessed from anywhere using an internet portal.  All information 
generated from this system is shared with the surgeons. This database allows EMMC to: 
�  Report on OR Block utilization rates. 
�  Report on Physician scorecards or tracking expenses and revenues for OR procedures. 
�  Provide physicians with information on their cost profile due to their individual use of 

disposable equipment.  
�  Track the frequency of procedures performed over time. This identifies changes in surgical 

practice patterns allowing surgeons and OR managers to keep pace with OR equipment and 
infrastructure needs.   

�  Identify special case efficiencies that may exist.  For example, some combinations of 
anesthesia, OR nurse, scrub tech and surgical personnel may work more efficiently together 
than others with respect to measures such as on-time first case starts or room turnover times.   

�  Facilitate 360 degree evaluations by identifying which OR personnel worked most frequently 
with each surgeon.   

 
3. SUCCESS IN MEETING OTHER CORPORATE OBJECTIVES  
 

Patient Satisfaction 
 
�  EMMC cares about what its patients think and for the past six years, has measured patient 

satisfaction on an ongoing basis. EMMC has received the Avatar Exemplar Service Overall 
Best Performer award in 2003, 2004, 2005 & 2006. 

�  A report is provided daily to Nurse Department Heads and Clinical Educators showing 
percentage of patients where safety information is being provided to patients. Since this 

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       2.2%       7.8 days 
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report became available, EMMC has moved its compliance with performance and 
documentation of Patient Safety Education from 60% to 94%. 

�  With PACS, EMMC has increased patient safety and satisfaction by reducing radiation 
exposure for patients due to enhanced image manipulation and presentation and fewer repeat 
films. 

�  Since all the EMHS affiliate hospitals share the same clinical system and information resides 
in the central database, patient information that is captured in one hospital can be accessed by 
users of another hospital with appropriate user privileges. Therefore, EMMC eliminates the 
need to wait for paper records to arrive from another affiliate hospital resulting in faster 
delivery of care.  

Growth & Financial Contributions 
 
Over the last three years, inpatient admissions grew by 9 %, outpatient visits grew by 5%, and 
average length of stay in days declined from 5.48 to 5.16. This could be attributed to the various 
streamlining efforts in patient flow and improvements in patient throughput. For example, by 
monitoring medication route from IV to PO when appropriate, the discharge process and cost per 
case are positively affected. Since EMMC averages a consistently high inpatient occupancy rate, 
efforts to shorten patient’s length of stay is critical. 
 
4. SUCCESS IN IMPROVING PRIMARY CARE  
 

Patient Care  
 
Primary care is enhanced through the utilization of the following capabilities: 
�  Meridios – Quality reporting using EMR allows continuous monitoring of provider care 

management and adherence to NCQS standards for diabetes and coronary artery disease 
�  Problem Knowledge Coupler (PKC) – A Clerical Patient Triage System provides branching 

logic algorithm to triage patients calling with complaints. 
�  Care Management – Disease-focused implementation in primary care practices is currently in 

development. 
�  Use of protocol-driven templates for management of chronic diseases for pediatric care. By 

collecting pertinent information on the management of asthma during the outpatient visit, 
EMMC has been recognized for achievements in asthma management. Below is the Chronic 
Disease (asthma) protocol template.  
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Below is a sample performance report on data review for asthma management. 
 

Name Data Percentile Points 
awarded 

NPPS Asthmatics 847  N/A 

Office visit/year 745 87.9% 10 
Influenza 576 68% 7.5 
Tobacco 743 88% 15 
Systematic process 
present for 
monitoring 
outcomes 

n/a n/a 20 

BMI 651 76.8% 5 
 

�  Performing screenings and interventions for current diseases/social behaviors (smoking, 
obesity, Autism screening, etc) in pediatric care. 

 
 

Quality Improvement  
 

National Committee for Quality Assurance (NCQA)  
NCQA evaluates a health delivery organization’s structure and operations against NCQA’s 
standards that address patient safety, communication with family members and other important 
areas of service. EMMC’s primary care providers met these quality standards and performance 
measures for the following programs: 
�  DPRP- Diabetes Physician Recognition Program – most providers recognized 
�  HRSP- Heart/Stroke Recognition Program – most providers recognized 
�  PPC – Physician Practice Connections - 9 modules (Selected Specialties) – all providers 

recognized 
�  PCMH – Patient-Centered Medical Home - 9 modules (Primary Care) – EMMC is only the 

second office in the country to get this recognition 
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Maine Health Care Management Coalition (MHMC) Recognition 
EMMC was recognized by MHMC for excellence in EHR use, vaccine administration, and 
asthma care) 

 
 
 

Growth & Financial Contributions 
 
�  In 2006, EMMC’s primary care practice providers received a 6% bonus as a result of 

improved quality reports from the EHR. 
�  Under the Office of the National Coordinator for Healthcare Information Technology pilot 

program, EMMC clinics will be reimbursed for “e-visits” with patient, as defined by 
Medicare and also get an annual retainer fee for all patients with whom EMMC makes any 
sort of email contact (approximately $280,000 annually).  

�  For the Anthem Quality Payment Incentive program, EMMC clinics report data on asthma 
and immunizations in pediatrics, coronary artery disease, diabetes, depression screening, in 
adults using their definitions of numerator and denominator.  Data are extracted using 
inquiries in Centricity (approximately $250,000 annually). 

�  For the CMS Physician Quality Reporting Initiative (PQRI) Reporting, EMMC reports data 
on diabetics (HgbA1c, BP and cholesterol meeting targets), coronary artery disease patients 
on aspirin and fall risk assessment as ascertained from the EHR(approx $28,000 annually)  
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CONCLUSION 
 

Over the past ten years, EMMC has made excellent progress in the implementation 
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. 
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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 
OOU 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 
 


