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Section 1.3 Adopt – Select

Requirements Analysis
A critical step to acquiring health information technology (HIT) is to perform a requirements analysis. Although this step is typically aligned with preparing a request for proposal (RFP) (1.3 Request for Proposal), the exercise to define the requirements specific to your organization needs can be a very important part of your education about HIT in general and electronic health records (EHR) in specific.

Requirements Analysis Process and Resources

In the past, requirements analysis often entailed stakeholders being asked what they wanted in the application(s) they were seeking. For financial/administrative and operational applications, this process worked well enough. Generally the stakeholders were fairly knowledgeable about the functionality of information systems for their departments, such as for a billing system or a laboratory information system. Incumbent information system vendors also would routinely pay sales calls to explain new functionality that was becoming available in upgrades, or they might identify a new component for another department was available. 

For clinical information systems, the process of stakeholder needs assessment has not worked well. Many stakeholders have not had sufficient exposure to these systems to appreciate all that is possible. When asked about their needs, they often describe temporary benefits, such as easy to learn or limited outcomes such as documenting assessments, which any EHR should be able to provide. They may not even be aware, for instance, that an electronic medication administration record (EMAR) may support prompts that alerts that a new medication ordered may be contraindicated with certain other medication or food, or information on whether a medication not administered on time may be cut in half or not. As a result, stakeholder needs assessment often results in either minimal or overblown requirements.

Today, most experts are recommending a three-step process to identify functional and non-functional requirements through: 

1. Understanding existing standards

2. Understanding the marketplace

3. Applying use cases 
Functional Requirements from Existing Standards 

Functional requirements are those processes that you want a system to perform. Functional requirements for any given organization can be described at a fairly high level, in five or 10 functions, or at a very detailed level, potentially numbering in the hundreds. The more detailed you can be the better off you are—both in understanding how the systems will work and their impact on your current workflows and processes, as well as ensuring you understand what you are buying. 

For a general understanding of important HIT functionality, the Institute of Medicine (IOM) has various works that are easy to read and understand. Its earliest work resulted in the report The Computer-based Patient Record: An Essential Technology for Health Care (1991, revised 1997) (www.nap.edu/catalog/10781.html). At the end of 2003, the IOM Committee on Data Standards for Patient Safety developed recommendations on core EHR functionalities for four types of care settings: hospitals, ambulatory care, nursing homes, and care in the community—now referred to as the personal health record.

The eight core functions identified by the IOM are probably the closest to what may be considered a standard set of functionality for an EHR in long term care settings, although will have to be adjusted for the hospital environment specifically:

· Health information and data

· Results management

· Order entry/management

· Decision support

· Electronic communication and connectivity

· Patient support

· Administrative processes

· Reporting and population health management

The IOM core EHR functionalities were contributed to the HL7 for its work on developing a standard set of functional descriptors that has now been approved as a formal American National Standards Institute (ANSI) standard. The HL7 EHR-System Functional Model is available from the HL7 Web site (www.hl7.org/ehr). This set of functional statements is described as applicable in an ideal EHR for all types of providers—it does not distinguish functions applicable for specific types of care delivery organizations. The document is an excellent starting point to help you envision what might be feasible for hospitals.

Finally, the Certification Commission for Healthcare Information Technology (CCHIT) has compiled criteria for functionality, interoperability, and security for ambulatory EHR products and for the foundation of inpatient EHRs. These criteria draw from the IOM and HL7 as well as other standards. Products that are certified according to these criteria must demonstrate that they meet the requirements. CCHIT also is developing a certification process for long term care, expected in 2010 or later. Its Web site provides all criteria for certified products and can be insightful for any health care organization (www.cchit.org). Once a vendor is certified in one health care organization category and develops products for other types of organizations, the vendor is likely to seek certification for its other products as they become available. 

Functional Requirements – a Scan of the Marketplace 

In addition to sources of standards for functional descriptors for EHR, trade publications, consultants in the HIT industry, and associations have also developed lists of functional specifications or vendor guides. Browsing the Internet will yield a wealth of good ideas. The Goal Setting tool in this toolkit includes a fairly comprehensive starter list of functions for hospital HIT that may be useful (1.2 HIT Goal Setting). 
For a general understanding of important HIT functionality, various works from the Institute of Medicine (IOM) are easy to read and understand. The earliest work conducted by the IOM was the work of the Committee on Improving the Patient Record, which resulted in a report entitled The Computer-based Patient Record: An Essential Technology for Health Care. The report was first released in 1991, then a revised edition was published in 1997. Subsequently at the end of 2003, the IOM Committee on Data Standards for Patient Safety developed recommendations on core EHR functionalities that were contributed to the HL7 for its work on developing the standard set of functional descriptors. It is important to note that the 2003 IOM report, available from the National Academy Press (www.nap.edu/catalog/10781.html), displayed detail concerning functionalities over a seven-year timeline for hospitals, ambulatory care, nursing homes, and care in the community (which they identified as personal health record). The IOM Committee focused this work on care delivery functions and did not address infrastructure functions which HL7 subsequently added. The eight core functions identified by the IOM are:
· Health information and data

· Results management

· Order entry/management

· Decision support

· Electronic communication and connectivity

· Patient support

· Administrative processes

· Reporting and population health management

An important resource for greater specificity in functionality is the Health Level Seven (HL7) EHR-System Functional Model and Standard List of Functional Statements (www.HL7.org/ehr). This set of functional statements is described as a set of functional descriptors applicable in an ideal EHR for all types of providers. It describes functions applicable both to clinics and hospitals, but not all functions needed by a hospital would be needed by a clinic. Currently, not every vendor will be able to support all the functions. This document is the only industry standard available at this time. Work to refine the standard and to establish standard profiles for different types of providers is ongoing.

The Certification Commission for Healthcare Information Technology (CCHIT) has compiled criteria for functionality, interoperability, and security for ambulatory EHR products and for the foundation of inpatient EHRs. These criteria draw from the IOM and HL7 as well as other standards. Products that are certified according to these criteria must demonstrate that they meet the requirements. Review these criteria to ensure that any vendor from whom you acquire HIT is certified. See www.cchit.org for a list of certified vendors as well as the criteria.

In addition to these sources of functional descriptors, which are largely for EHR, many trade publications, virtually every consultant in the HIT industry, and many specialty societies have also developed lists of functional specifications for various other operational and clinical information systems. Browsing the Internet will yield a treasure trove of good ideas. You need to conduct a scan of the marketplace. This can be done through various product demonstrations made available through the Web. Serious buyers likely will want to go to one or more trade shows to see the actual products as they are demonstrated live. Visiting provider sites where various products are being used also can be helpful. 
Keep these three important points in mind:

1. Ultimately you must get to the point where you understand what functionality you want and be able to put that into an RFP. Relying solely on a certification process that tests only baseline functionality, vendors, or sites with implementations that may vary from your environment or may not have fully implemented the product is risky. Going back to the stakeholders and presenting them with functionality they should review will be much more fruitful. This process will entail working with use cases (described below), which help educate the stakeholders and focus them on actual system capabilities and less on their personal preferences and anticipated outcomes, which are often limited in scope.

2. While all functional requirements are important, some functional capabilities are in virtually every application of the same type. The function may be performed with very slight variation, but not in a manner that users could become accustomed to. When a functional requirement or groups of functional requirements is not routinely in included in the HIT application you are looking to acquire, it becomes a key differentiator. Once you have all functional requirements addressed for due diligence, you will then want to identify those that truly differentiate one product from another. This will be the primary focus of your subsequent acquisition processes. See 1.3 Key Differentiators for help in determining how to identify these.

3. Be aware that vendors will attempt to sell you a product through other clients whose facilities  you visit. If you are only at the stage of understanding your functional requirements, understanding the current state of product capability can be helpful, but avoid being pulled into a sales process too early. A structured process of acquisition, such as described in this toolkit assures an unbiased approach to helping you be the most informed and objective consumer possible.

Non-Functional Requirements

Non-functional requirements are attributes that either the system or the environment must have. Some of these are requirements that many stakeholders gravitate to, and some are requirements few if any end users recognize are needed. The following lists non-functional requirements and their descriptions (adapted from McEwen, Scott, Metasys Technologies, IBM DeveloperWorks, Requirements: An Introduction, 2004):

· Usability describes the ease with which the system can be learned or used. For example:

· The system should be sufficiently intuitive to allow new users to learn basic operations within one day of use. 

· The end user will be able to access any page with sub-second response time and will not be required to move to more than two screens to complete a task. 
· Reliability describes the degree to which the system must work for users. Specifications for reliability typically refer to availability, downtime, time to repair, accuracy, etc. For example:

· With the exception of a major disaster that disables the entire community, we will have sufficient local and remote redundancy to power down all none critical systems. All critical systems will run on a backup generator or local battery power for at least four hours.

· Performance specifications typically refer to response time, transaction throughput, and capacity. For example:

· While executing a search for a medication, the system must be able to display 20 results per page.
· Supportability refers to the application’s ability to be easily modified or maintained to accommodate typical usage or change scenarios. For example:

· The system will allow users to create new workflows without the need for additional programming. 

· The system will allow the operations analyst to modify a clinical decision support rule after obtaining applicable approval. 
· Interoperability refers to the ability of one application to exchange data with another. Interoperability requires the adoption of standards that enable interfaces to be written. Interoperability may also incorporate concepts of connectivity, messaging, and interactive portals. For example:
· The system must be HL7 compliant and be able to interface with our billing system.

· A provider portal is available to provide oversight of services between the hospital and the physician office.

· Scalability generally refers to the ability to increase the number of users or applications associated with the product. 

· System requirements generally include required operating systems, commercial-grade software development tools (e.g., reusable components), specific hardware or platform requirements, and any environmental requirements. Some would include reliability and performance requirements in system requirements, but these may be issues that end users are particularly concerned about and may best be separated (as described above).

· Legal/Regulatory requirements include the capability to generate an acceptable representation of a legal health record, intellectual property rights, adherence to telecommunication requirements, and other features. This is a requirement of critical interest to health care organizations. The system must be able to support upgrades to any required data collection process, rules for regulatory review, and new code sets as they may become mandated (such as ICD-10-CM).

· Security refers to the ability to provide confidentiality, data integrity, and data availability. Reference is often made to the Health Insurance Portability and Accountability Act (HIPAA) requirements for security (1.1 HIT Security Risk Analysis). For example:

· User authentication to multiple applications will be enabled by single sign on technology. 

· Clinicians who do not have a treatment relationship with a client will be permitted to access the client’s protected health information through a break-the-glass function only in a documented emergency and only with a separate audit log being generated.

Validating Functional Requirements with Stakeholders through Use Cases

A use case is a technique for documenting the potential requirements of a new system or system change. Each use case provides one or more scenarios that convey how the system should interact with the end user or another system to achieve a specific goal. Use cases typically avoid technical jargon, making it easier for the end user or stakeholder to contribute ideas. Getting clinicians to develop use cases (also called scenarios or stories) helps engage them in the process of acquisition and begins the introduction of change.

Three examples are provided to illustrate how the use case may be developed and applied.

Example 1. In this example, the end user (e.g., provider) describes a process performed, such as placing an order in a computerized provider order entry (CPOE) system. The process is described from the perspective of what the end user will do versus what the end user expects the system to do. The system requirements are then generated from this use case. This is the most common and easiest form of use case to use in requirements analysis.

	Provider Actions 
	System Requirements

	Primary success scenario: Receive appropriate drug-drug, drug-lab, drug-allergy, drug-weight, drug-dose (D-D, D-L, D-A, D-W, D-Dose)
	CPOE with interface from ADT, problem list, medication list, allergy documentation, laboratory, pharmacy, and referral system

	Secondary success scenario: Retrieve list of patients who have an advance directive specifying comfort care and to not provide antibiotics 
	Data mining capability

	Basic flow: 

1. Provider enters order for Paxil

2. D-D contraindication alert if patient is taking MAOIs or thioridazine

3. D-L alert if patient has severe renal or hepatic impairment

4. D-A alert if patient has a hypersensitivity to paraxetine (active ingredient in Paxil) or any inactive ingredients

5. D-W (obtain psych consult reminder) if client is at risk for suicide

6. D-dose recalculation for starting dose in patients (commonly used with pediatric patients or very frail patients)
	1. System finds structured product label (SPL) information from drug knowledge base

2. System compares D-D contraindications from SPL to active medication list

3. System compares most recent creatinine clearance with SPL warning of <30 ml/min

4. System compares ingredients in Paxil to drug allergy information on SPL

5. System checks patient problem list for suicide risk

6. System recalculates starting dose for patients under specified age, height, and weight

	Extensions (or alternative flows):

2-a: Alert with respect to MAOIs or thioridazine fires

1. Cancels order

2. Requests to see detailed SPL

3. Selects alternative antidepressant

4. Overrides alert and retains for Paxil

2-b: Override presents lists of potential rationales required for order to be accepted

1. Selects rationale

2. Cancels order
	1. System deletes order for Paxil

2. System supplies content of SPL

3. System performs checks as above on alternative order

4. System accepts override request and supplies rationale requirement per organizational policy

 

	Secondary Flow:

1. Request system to search for all patients for whom Paxil was ordered 

2. Notify patients of a drug recall

	1. Generate a list of patients.
2. Tracking patients who are notified.


Example 2. In the example below, a formal use case model, following the Unified Modeling Language (UML) structure, is used to start the process of developing requirements. The example illustrates the flow of information among the parties to a statewide immunization registry. 
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Example 3. Another option for creating a use case is a type of flow chart. The American Health Information Community (AHIC) developed use cases to illustrate functional requirements for a nationwide health information network. Now sunsetted, the AHIC helped advance efforts to reach President Bush’s call for most Americans to have EHRs by 2014. A major part of its work was developing use cases to illustrate the expectations for what an EHR should be capable of doing (i.e., functional requirements) within a nationwide health information network. An illustration of its Consultations and Transfers of Care (2008) use case is below.

Consultations Use Case
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Source: US Department of Health and Human Services, Office of the National Coordinator for Health Information Technology, Long Term Care – Assessments: AHIC Extension/Gap. December 31, 2008. Accessed May 5, 2008, http://healthit.hhs.gov/portal/server.pt/gateway/PTARGS_0_10741_848119_0_0_18/LTCAFinalExtGap.pdf).
AHIC’s 14 use cases are in the public domain. Use them as a starter set of use cases from which you can further refine or develop your own (http://healthit.hhs.gov/portal/server.pt?open=512&objID=1255&parentname=CommunityPage&parentid=6&mode=2&in_hi_userid=10741&cached=true).
· Consumer Preferences (2009)
· Remote Monitoring (2008)
· Patient - Provider Secure Messaging (2008)
· Personalized Healthcare (2008)
· Consultations and Transfers of Care (2008)
· Public Health Case Reporting (2008)
· Immunizations & Response Management (2008)
· Emergency Responder—Electronic Health Record (2007) 

· Consumer Empowerment: Consumer Access to Clinical Information (2007)
· Medication Management (2007)
· Quality (2007)
· Harmonized Consumer Empowerment (Registration & Medication History) Use Case (2006)
· Harmonized Electronic Health Record (Laboratory Result Reporting) Use Case (2006)
· Harmonized Biosurveillance (Visit, Utilization, and Lab Result Data) Use Case (2006)
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For support using the toolkit

Stratis Health ( Health Information Technology Services

952-854-3306 ( info@stratishealth.org
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