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AHIMA, in collaboration with Integrating the Healthcare Enterprise (IHE) International, has been publishing the findings of
the Use Case Task Force in a series of articles in the Journal of AHIMA’s Standards Strategies section. The first article in
this series published in the Journal’s June 2017 issue provided definitions for the concepts that define user needs for the
adoption of health information technology (HIT) to support HIT systems interoperability and information sharing across
systems.  These concepts are business cases (breakthrough areas), use cases, realization scenarios, technical use cases, and
storyboards. This article, the second in the series, presents the hierarchy between concepts, illustrates the hierarchy using the
examples of assembling the artifacts in the domain of clinical imaging, and describes the approach and standards for building
the business cases.

Use Case-Driven Approach for Documenting User Needs

In computer science, a use case-driven approach is the foundational methodology for documenting user needs. This has been
adopted by national and international health IT (HIT) efforts to support HIT systems interoperability and information sharing
across systems. Breakthrough areas, business cases, use cases, realization scenarios, technical use cases, and storyboards
are concepts used to document user needs.

These concepts are used differently by different projects, which creates confusion among HIT users and implementers about
how the user needs have to be supported. To enable harmonization of various concepts, AHIMA partnered with Integrating
the Healthcare Enterprise (IHE) International to form the Use Case Task Force. The task force objectives are to define
these concepts and their relationships to facilitate better understanding of the standards-based technical solutions specified in
the IHE interoperability standards (profiles) across users, thus facilitating the adoption of these standards in eHealth
interoperability projects.

Hierarchy Between Concepts

Figure 1 below presents the hierarchy between concepts of business cases (breakthrough areas), use cases, realization
scenarios, and technical use cases with implementation options (IHE integration profiles). The June 2017 article provided
specific examples of these concepts in the domains of radiology and immunization.  Figure 2 below illustrates the hierarchy
with specific instances of the concepts in clinical imaging.

Figure 1: Hierarchy of Concepts

LEVEL 1 - Business Cases (Breakthrough Areas)
LEVEL 2 - Use Cases
LEVEL 3 - Realization Scenarios
LEVEL 4 - Technical Use Cases with Implementation Options
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The business case “clinical imaging” is widely developed due to the development of picture archiving and communication
systems (PACS) and the need to integrate images and their descriptions into electronic health record (EHR) systems.

Two use cases depicted in Figure 2 include “Hospital imaging workflow” and “Access to images.” They are focused on the
realization scenario of mammography (prevention, diagnostic and treatment) as follows:

Hospital imaging workflow from the patient administration management (scheduling, registration, admission) in care
setting, the radiology test order, the testing performed, the images archiving, the description of the mammography test
results in the report and result reporting, and privacy and security considerations needed for information exchanges
Access to images and test reports by patients or by providers via information sharing between information systems
and/or mobile applications

For those two use cases, Figure 2 provides examples of realization scenarios and their related technical use cases and set of
implementation options (IHE integration profiles). The IHE profiles provide detailed specifications for describing the integration
capabilities between systems by coordinated implementation of communication standards such as DICOM, HL7, W3C, etc.
(visit www.ihe.net/profiles/ for more information). The latter comprise the standards-based technical interoperability
infrastructure needed to securely share information between a hospital’s EHR and PACS as well as patients’ and providers’
HIT applications. Figure 2 also shows that realization scenarios are reusing common technology described in the technical use
cases and their implementation options.

Figure 2: Hierarchy of Concepts—Clinical Imaging

LEVEL 1 - Business Case: Clinical Imaging
LEVEL 2 - Use Cases: Hospital Imaging Workflow and Access to Images
LEVEL 3 - Realization Scenarios: Mammography-prevention, Diagnosis and Treatment, Patient Access to Images, and
Provider Access to Images
LEVEL 4 - Technical Use Cases with examples of Implementation Options/Integration Profiles: Workflow Management,
Image Content, Provider Directory; Security and Privacy; Cross-Community Access, Mobile Access to Health Data, Patient
Identity Management, Cross Document Sharing
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Note that the full names of the IHE Integration Profiles can be found at www.ihe.net/Technical_Frameworks/#IT.

Building a Business Case

The hierarchy shows that business case is the first artifact in defining the need for HIT application in a healthcare
organization. It is aligned with the organization’s eHealth strategy and business goals. Business cases are built based on the
business process analysis. A business process is defined as a series of activities and logic that form a repeatable pattern. Some
processes are very dynamic or ad hoc, never running the same way twice; others are very well-defined and run exactly the
same way every time. Typically, organizations want to apply business process automation where it adds the most value (i.e., to
a highly repeatable process with high business value). Repeatable processes such as billing and insurance claims handling
were the first ones automated in healthcare.

The business case document is developed as the result of the business process analysis. Table 1 below presents the outline for
the document with the definition of each component.

Table 1: Business Case Document Outline Components

Outline
Component Definition

Process Name Title given to a business process (BP)

Goal Statement explaining how the BP supports organization’s direction(s)

Objective Statement explaining what BP trying to achieve

Business Rule Set of criteria that defines and constrains various aspects of BP (i.e., clinical guidelines, organization’s
policies, etc.)

Trigger Event, act, or state that initiates the first course of action in the BP

Task Sets Key activities that carried out the BP (i.e., checklist or workflow)
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Input Information or tangible item(s) needed for the BP

Output Information or tangible item(s) produced by the BP

Outcome Indicator(s) that goal and objective are met

Standards for Defining Business Cases

For many years, companies attempted to automate business processes and it became clear over time that standardization of
business process automation was needed. Graphic modeling tools were developed for representation of business processes,
such as flowcharts. Graphic modeling used for a visual representation—together with the metadata to describe the activities in
the process and the business rules for the decisions in the process—is called a workflow or process model.

OASIS, the Organization for the Advancement of Structured Information Standards (www.oasis-open.org), is a not-for-profit
consortium of over 5,000 members that developed the eXtensible Markup Language (XML) standard, and also developed the
Web Services Business Process Execution Language (WS-BPEL), an execution language to describe the behavior of business
processes in a standards-based environment. Processes can use Internet services to invoke business functions, and the
process itself can be exposed as a web service. A web service can be described by Web Services Definition Language
(WSDL). WS-BPEL defines the end-to-end business process including the way for “stateful” long-running processes between
different business systems and a format for an XML document. Stateful means that a computer or program is designed to
track and remember interactions with other programs. The language describes the syntax for the elements of a process, such
as the partner links, service invocations, data variables, correlation sets, etc. An extension to WS-BPEL called BPEL4People
defines an approach for extending WS-BPEL to support scenarios where people are required as part of the business process.
Another aspect of BPEL4People is WS-HumanTask, which defines how a task for a person can be invoked as a web service.

OMG, the Object Management Group (www.omg.org), is an international open membership not-for-profit computer industry
consortium to develop enterprise integration standards. OMG developed the Business Process Modeling Notation (BPMN) to
provide a standard notation for the process diagram. Using such a notation ensures consistency, so that no matter who created
the diagram, the same icons are used to represent the same objects. A second goal of BPMN is to define how the elements of
a BPMN diagram should map to WS-BPEL.

WfMC, the Workflow Management Coalition (www.wfmc.org) developed the XML Process Definition Language (XPDL) to
have an XML format for the storage of BPMN diagrams. If different vendors use XPDL as their file format, they can easily
exchange process models. XPDL is complementary to WS-BPEL; it is a file format to promote the interoperability of tools. It
captures all of the attributes of each BPMN object and metadata, storing them in a standards-based format. As with WS-
BPEL, XPDL allows vendors to add in their own proprietary extensions.

Working with the organization’s staff, a business analyst creates a process model using BPMN as the basis of the visual
aspects of the process, ensuring consistency in notation. The file for the model is stored in XPDL format. An IT specialist
takes the XPDL file and imports it into a modeling tool to see the same visual representation in BPMN as the business analyst.
The IT specialist exports the model into WS-BPEL, then adding in additional technical attributes for execution. So, BPMN is
what process looks like; XPDL is how it is stored; and WS-BPEL is how it is run.

For more information about the AHIMA-IHE collaboration, please contact Anna Orlova, PhD, at anna.orlova@ahima.org.
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