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Introduction 
 
The cross-jurisdictional interoperable electronic health record (EHR) is typically an 
longitudinal aggregate of patient specific Electronic Medical Record (EMR), Electronic 
Patient Record (EPR), Provider, Clinical, Diagnostic Image, Laboratory, Pharmaceutical 
and other pertinent health data from health organizations and facilities within the 
jurisdiction.  The growth and adoption of the longitudinal EHR in Canada has received 
significant momentum from Canada Health Infoway, as well as provincial, jurisdictional 
and regional health authorities and organizations.  Diagnostic Images and associated 
reports are a key element of the EHR. The DI/EHR implies a longitudinal, interoperable 
patient  specific  record of all relevant diagnostic images and reports. The complexities 
associated with developing a sustainable and scalable multi-organization cross-
jurisdictional DI/EHR are considerable.    
 
 
The focus of this paper is to identify many of the key challenges associated with the 
strategy and planning of a jurisdictional DI/EHR,  including challenges encountered 
when using a shared services approach.  We have provided strategy and planning 
frameworks, which have been used successfully in multiple jurisdictions, to analyze and 
address these challenges.  Our frameworks and findings are based on consulting project 
experience in six jurisdictions in Canada, ranging in size and scope from health regions 
with exam volumes of less than 2 million per annum and 3 participating health care 
organizations to provinces with exam volumes of  over 16 million  per annum and 
hundreds of participating health care organizations. 
 
 
 
Overview  
    
For the purpose of this paper we will define the DI/EHR as a longitudinal record of 
interoperable data elements, images and reports from numerous data sources and 
organizations.  We have assumed the DI/EHR to be part of a broader jurisdictional EHR 
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initiative.  It includes, at minimum, a unique patient identifier, current and retrospective 
diagnostic images from various modalities, associated diagnostic reports and other 
relevant data from all participating organizations and facilities.   
 
The DI/EHR is typically accessible to clinicians at the point of patient care. The DI/EHR 
may  be supported by a shared Diagnostic Imaging Repository (DI-r) or long term 
archive, managed in part by an electronic master patient index (e-mpi).    The images 
(DICOM datasets) usually originate from departmental or enterprise PACS systems, and 
the diagnostic reports, (HL7 datasets) from departmental or enterprise RIS applications.   
The jurisdictional DI/EHR is an amalgamation of identifiers, images and reports from 
PACS, RIS and other applications from each and all participating organizations.   
 
Jurisdictions embarking on the EHR and  DI/EHR vary by size, geography, population, 
referral patterns, clinical resources and number of health care organizations.  A 
jurisdiction may be a formal health care region, a province or state, or an informal 
network of health care organizations united by a common EHR goal.  The adoption and 
extent of PACS and RIS technology and sophistication of IM/IT (information 
management/information technology) infrastructure will vary considerably throughout 
the organizations in the jurisdiction.  As the number of participating organizations 
increase, and their relative DI and IM/IT maturity evolves, the complexity and the 
challenge of the DI/EHR undertaking also increases.   
 
 We will describe the key challenges associated with the strategy and planning of the 
jurisdictional DI/EHR in four parts: 
 

·  Part One, defines a DI/EHR progression framework consisting of stages and 
domains 

·  Part Two,  defines DI/EHR considerations for change  at a domain and sub-stage 
(interval) level within the DI/EHR progression framework 

·  Part Three, defines key challenges, at the domain level, associated with the 
DI/EHR progression. 

·  Part Four, describes strategic and planning methods to assist with addressing the 
key challenges   

 
 
We will discuss the above within the context of the IBM DI EHR Impact Analysis 
framework, an analytical tool developed by the IBM Global Business Services Healthcare  
team who specializes in DI/EHR consulting engagements. 
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Par t One – DI /EHR  Progression Framework 
 
 
The DI/EHR  framework, depicted in figure A below, is based on two dimensions,  
represented as columns and rows.  1)  Dimension one, depicted as columns, can be 
viewed as in intervallic scale, and represents the stages typically associated with the 
progression towards a cross-jurisdictional DI/EHR,  2) Dimension two, depicted as rows, 
are the high priority “domain components”   or elements which constitute the DI/EHR.    
 
 
Figure A – DI/EHR Progression Framework   
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Dimension One – DI /EHR Progression Stages (columns) 
 
The progression (columns moving from left to right) towards a cross jurisdictional 
DI/EHR can be viewed as stages.    The first stage is migration from analog modalities or 
usage of Film and Paper to a digital modality and CDs. This implies that access to the 
image and diagnostic report will be via transportable media.  The next stage is  
Departmental PACS, typically providing access to the image electronically within the 
radiology department through departmental applications and patient identifiers, however 
relying on transportable media outside the department.    The next logical stage is 
enterprise PACS where images and reports are accessible in a secure online mode 
(potentially onsite and remotely) to enterprise users, including radiologists, specialists, 
clinicians, nurses and DI resources.    The stages are intended to express where a specific 
organization or jurisdiction may be, it does not suggest that organizations must progress 
through the stages sequentially.   For example, it is conceivable that organizations may 
move from film to Enterprise PACS.    
 
 
A considerable leap in the DI/EHR progression is from enterprise to multi enterprise 
shared PACS.  This stage requires significant integration, co-operation  and/or 
collaboration amongst all participating organizations and  within many of the domains 
(rows).  The next and most complex stage in the DI/EHR progression is a regional or 
shared Diagnostic Imaging Repository (DI-r).  The DI-r may be integrated with many 
enterprise or multi enterprise PACS/RIS solutions such that it contains a longitudinal 
record of patient’s diagnostic images and reports from participating organizations.  The 
final stage is a jurisdictional DI/EHR, which consists of several integrated regional DI-rs 
supported by common registries and patient identifiers. 
 
 
 
Dimension Two -  DI /EHR Domains (rows) 
 
For the purpose of focusing this discussion, we have summarized the strategic building 
blocks and/or elements of the DI/EHR into domains, depicted as rows in the DI/EHR 
progression framework.  There is a strong inter-relationship between dimension one, the 
progression stages and dimension two, the domains.    The transition from one stage to 
another typically occurs at the domain level, largely due to the components involved and 
the type of stakeholder, resource or organization associated within each domain.  The 
progression ( from left to right) within all of the domains is required before the cross 
jurisdictional DI/EHR can be fully achieved.    
 
The high priority domains and strategic building blocks of the DI/EHR are business case, 
governance, privacy and data accountability, patient identification, HIS/RIS/PACS, 
Networks, Service Level Agreements, Standards, E-Health Infostructure and Strategy and 
Infrastructure.  There are other domains which are part of the DI/EHR, however we have 
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focused on those which represent key challenge area for jurisdictional initiatives which 
involve multiple health care organizations.   
Par t Two  - Domain  Transition Considerations  for Change   
 
The journey to the DI/EHR requires parallel progressions at the domain level as 
described in Part One.  Each domain has unique components, properties and 
characteristics.    The components and properties consist of people (e.g. organizations, 
clinical, executive, technical resources), processes (e.g. workflows and data flows), and 
technology (e.g. applications, IM/IT and infrastructure).  People, processes and 
technology will be different in every participating organization, and will vary within each 
domain.  To transition from one stage to another stage within a domain, changes to  
people, process and/or technology components are likely required.  
 
There are many considerations required to successfully plan for and manage change.  
Insight into these considerations, and the ability to measure changes required, and the 
impact of change, can be the differentiating factor for successful DI/EHR planning.    In 
the diagram below, figure B, we have identified some of the key considerations for how 
the DI/EHR progression impacts transition within domain areas.  The considerations are 
positioned at the relevant intervals within the stages and domains of the DI/EHR 
progression.  
 
Figure B – Domain Interval Considerations for Change 
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The considerations are expressed as intervals relative to the progression scale (dimension 
one) within each domain row (dimension two).    The progression from organization 
PACS (column 4), to multi organization shared PACS (column 5) to regional DI-rs 
(column 6) represents the largest number of considerations for organizational, people, 
process and technology changes.   
 
 By way of example, within the Governance Domain, considerations for changes 
associated with the shared management of the DI/EHR are critical when moving from 
single organization PACS to multi organization PACS models.  Within the Patient 
Identification domain the identifiers used within a single enterprise will come from 
internal manual processes, PACS, RIS and perhaps HIS systems.  However, in a multi 
organization shared PACS or shared DI-r  a shared master patient index is typically 
required to support unique patient identification.  The processes and deployment of a 
shared master patient index require significant planning and may represent considerable 
process and technology changes for each participating organization.  
 
 
 
Par t Three – Key Challenges associated with the DI /EHR Progression 
 
 
Challenges faced by jurisdictions moving towards a DI/EHR are typically encountered at 
specific intervals, prior to moving from one stage to a subsequent stage within the 
domain level.   Many factors contribute to the magnitude of the challenges. The extent of 
shared e-health initiatives across the jurisdiction is a large determinant.  If a jurisdictional 
e-health vision, strategy, roadmap, framework, and architectural blueprint exist which 
have high support from participating organization stakeholders, some complexities 
associated with DI/EHR strategy and planning may be reduced.   
 
However, if tactical projects and initiatives to achieve an EHR or DI/EHR involving 
shared models and services have not commenced, there may be considerable challenges, 
particularly in the preliminary projects.   The extent of transportable media, complexities 
in patient referral patterns and provider service patterns, relative maturity of DI processes 
and  IM/IT will also factor strongly. 
 
In Figure C below, using the framework introduced in part one, and the domain specific 
interval considerations for change introduced in part two, we  have identified some of the 
key challenges associated with the progression to the DI/EHR. These key challenges are 
described at the domain level, beside a yellow dot , at the interval where they are most 
likely to occur.   
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Figure C – DI/EHR Key Challenges  
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Examples of Key Challenges 
 
Business Case  Domain - A solid business case, which describes capital and operating 
costs, investments and funding from all participants, may be required to sustain interest 
and provide incentive for cross jurisdictional participation.  Challenges associated with 
measuring the rate of adoption, particularly amongst community clinicians, the reduction 
of transportable media, gained efficiencies, outcomes across multiple organizations, nd 
impact of the regional or jurisdictional DI/EHR, are common as baselines rarely exist.   
Participating organizations may expect a traditional business case, however it  may be 
somewhat  challenging to develop.   For example, the business case for PACS and the 
productivity benefits which can be realized are well understood by many health care 
organizations, however the business case for interoperability goes beyond PACS.  
 
The DI/EHR value proposition is part of the overall EHR value proposition (e.g. improve 
patient care and safety, increase capacity and patient satisfaction).  If a business case for 
the interoperable EHR has not been fully developed, or the DI/EHR aspect of the EHR is 
one of the first initiatives, it may be necessary to create a business case.  Furthermore, a 
business case may be required to meet expectations of participants such that they can 
assess the impact on their internal budget and planning cycles.   These are just some of 
the challenges  within the business case domain which should be anticipated and planned 
for.  
 
Governance  Domain - As we progress from internal to shared management,  
considerable challenges may occur, particularly if shared e-health governance or planning 
does not currently exist.  The executive, clinical and technical leadership and operational 
management required for a regional or jurisdictional DI/EHR is comprehensive.  
Governing and managing  shared resources, processes, technology (e.g. data, storage, 
networks, solutions) capital and operating costs,   is complex.  Our experience has 
demonstrated that all DI/EHR domains  should be viewed from a governance-impact 
perspective, regional and jurisdictional DI/EHR organization structures, roles and 
responsibilities well defined and executive and operating models agreed upon, and 
committed to in a formal manner. 
 
 
Par t Four  - Addressing the Challenges 
 
An incremental, inclusive approach to the jurisdictional DI/EHR will likely yield positive 
results.  In addition to best practice project management and methodology, assessing the 
likelihood and significance of considerations and  challenges identified in this paper, and 
other issues which may be specific to a jurisdiction,  several other tactics can be 
employed to successfully achieve the DI/EHR 

·  Use a structured, phased approach to the overall initiative, which may include 
o High level -  vision, strategy, success factors, desired outcomes, gap 

analysis, costs, (for each domain) and shared service models;  
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o Detailed - Plans (for each domain), Technical Architecture , Costs and 
Shared Services Agreements  

o Solution RFIs and RFPs  and plan updates (if required)  
o Implementation (phased) 

·  Engage clinical, executive, technology, health organization, vendor funding 
agencies, professional association stakeholders throughout the initiative.  Measure 
stakeholder commitment and support at regular intervals such that issues can be 
addressed in a proactive or timely manner. 

·  Clinical functional and performance requirements,  compliance with standards, 
privacy and regulatory requirements should be considered key success factors and 
factored into all strategies, plans, service level agreements and architectures   

·  Develop an achievable vision, strategy, technical architecture, business and cost 
model which encompasses existing investments, attitudes, organization culture, 
resources, processes, vendor products, and technologies from all participating 
organizations 

·  Create a Project Management Office (PMO) which is perceived as a “neutral”  
party by participating organizations.  The PMO, should function as a single point 
of contact for all collective planning and project execution, particularly in the 
areas of change management and  technology implementation. 

·  Identify, define and scope components and services which will be “shared”  by 
organizations and those which will remain independent.   

·  Assess the relevance of considerations and challenges at the domain and interval 
levels as both discreet and integrated entities. 

·  Conduct a gap and impact analysis and develop tactical plans at the domain level 
for each participating organization followed by an integrated impact analysis.  
The frameworks provided in this paper may be used as a base for an impact 
analysis template, however should be modified to incorporate organization, region 
and jurisdictional characteristics. 

·  Use common strategy and planning templates, tools and language which have 
been  broadly socialized with stakeholders to ensure effective cross organization 
communications. 

·  Define challenges and risks at the earliest possible phase in all DI/EHR initiatives 
and projects.   

 
 
Conclusions   
 
We have attempted to describe some of the key challenges associated with the strategy 
and planning of the jurisdictional DI/EHR.  The challenges can be viewed as potential 
impediments to the timely and efficient creation of a jurisdictional DI/EHR, and risks to 
projects associated with the DI/EHR.  To mitigate these risks, challenges should be 
identified, defined, scoped, socialized with stakeholders, evaluated and critically 
analyzed from an impact perspective, and planned for in a comprehensive manner at the 
earliest possible stages of a regional or jurisdictional DI/EHR initiative.  
 


