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DISCLAIMER 

 

 

The material in this document has not been subject to agency review and approval for 

publication as a HRSA report. Mention of trade names, products, or services, does not convey, 

and should not be interpreted as conveying, official HRSA approval, endorsement, or 

recommendation. 
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 Executive Summary 

The Nationwide Health Information Network (NHIN) is being developed to provide a secure, 

nationwide, interoperable health information infrastructure that will connect providers, 

consumers, and others involved in supporting health and healthcare. This critical part of the 

national health IT agenda will enable health information to follow the consumer, be available for 

clinical decision making, and support appropriate use of healthcare information beyond direct 

patient care so as to improve health.
1
  The national strategy to develop a Nationwide Health 

Information Network depends not only upon Electronic Health Record (EHR)-based systems 

(EHR-S) deployed in clinical practice, but the integration of both clinical and public health 

information systems into regional electronic health information exchanges (HIEs).
2
 

The rationale for the integration of clinical EHR-S and public health information systems can be 

seen in the area of chronic disease care management. While a growing number of healthcare 

organizations have adopted health information technology (HIT) applications (EHR-S and 

clinical registries) as primary tools for improving chronic disease care, so too have 
3
 public 

health agencies been involved in the activities designed to improve chronic disease care 

management, surveillance, and prevention.  An important public health tool in this regard is a 

disease-specific registry that contains information about disease prevalence, trends, and risk 

factors among a population within a jurisdiction. These registries include information about 

chronic diseases such as diabetes, asthma, cancer, etc.. Both clinical and public health 

information systems, however, have been developed as ñsiloedò, stand-alone systems which 

could lead to a lost opportunity to provide synergy between public health and clinical provider 

contributions to chronic disease control and prevention.  

 

Building interoperable health information systems requires users (clinicians and public health 

professionals), who understand the information exchange content, and EHR-S vendors, who 

build these exchanges, to work together in a new way. Both users and EHR-S vendors may no 

longer focus only on their individual practice/programôs HIT application(s) but have to assure 

that their applications are interoperable with multiple EHR-Ss and public health information 

systems involved in the HIE in a particular jurisdiction and/or nationwide.  

 

This report describes a standardized approach for EHR-S users and their vendors to work 

together to assure interoperability of individual EHR-Ss, clinical registries, and public health 

registries.  The key to the approach piloted in this study was the manner in which usersô 

functional requirements were constructed to represent the needs of a particular practice or 

program.  This was accomplished, first, through the use of the Functional Requirement Analysis 

Document methodology developed by the Public Health Data Standards Consortium (PHDSC) to 

describe user needs for electronic information exchanges; and second, via the development of a 

                                                 
1
 Department of Health and Human Services (HHS), National Health Information Network, January 29, 2009. URL: 

http://www.hhs.gov/healthit/healthnetwork/background/ 
2
 Department of Health and Human Services (HHS), The ONC Coordinated Federal Health IT Plan 2008-2012. June 

3, 2008. URL: http://www.hhs.gov/healthit/resources/HITStrategicPlan.pdf 
3
 Using Computerized Registries in Chronic Disease Care. First Consulting Group. California Healthcare 

Foundation. 2004. URL: 

http://www.chcf.org/documents/chronicdisease/ComputerizedRegistriesInChronicDisease.pdf 
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standardized technical framework for chronic care management that vendors could readily use in 

designing and developing interoperable HIT products.  

 

We worked with two partners in this project; organizations that represented users and vendors, 

respectively: the Wisconsin Department of Health and Family Services (WDHFS) Diabetes 

Control Program
4
 and Integrating the Healthcare Enterprise

5
 - a collaborative of EHR-S 

vendors and health professionals.  

 

The report describes the development of the Functional Requirement Analysis Document 

(FRAD) for interoperable clinical and public health information systems using the example of 

diabetes care management and surveillance in Wisconsin. Diabetes Mellitus was selected as an 

example of chronic disease care management because it is one of the most prevalent chronic 

conditions both in Wisconsin and in the United States. 

 

The term ñFRADò was first introduced in the HRSA-funded PHDSCôs project ñDeveloping a 

Vision for Functional Requirements Specification for Electronic Data Exchange between 

Clinical and Public Health Settingsò, (2006).
6
 The FRAD represents a shorter version of the 

Functional Requirement Analysis Document
7
 and follows the standard software requirement 

elicitation and documentation process where users and developers define the goals of the information 

system, the actors (stakeholders and information systems) that will interact with the system, the 

functional and non-functional requirements of the system, the use case scenario(s), the data sources 

used by the system, and the workflow and dataflow that the system will support. The purpose of 

FRAD is to help users of the system specify (explain) system requirements, i.e. - user needs that the 

system must support, for system developers in an organized way and in a language that both users 

and developers can understand. 
 

The Wisconsin FRAD was focused on the Glycemic Control use case, the main diabetes 

screening and disease monitoring tool, and specified the information exchange goals, actors, user 

functions, data sources, clinical and public health workflow and dataflow, and data content 

related to information exchange within the scope of the use case. The WDHFS is planning to use 

the FRAD in the Wisconsin HIE demonstration project in the spring of 2009. 

 

In addition, we conducted the review of literature on clinical registries and the Wisconsin 

Diabetes Mellitus Care Guidelines and Wisconsin Diabetes Surveillance Reports to generate a 

list of clinical care and public health surveillance functions, and a list of clinical and public 

health data types for comprehensive diabetes care management and surveillance to be used in 

HIEs in Wisconsin. This effort helped in understanding the relationships between clinical and 

public health registries in terms of using diabetes care EHR-S data for aggregated data analysis 

                                                 
4
 Wisconsin Department of Health and Family Services; URL: http://dhfs.wisconsin.gov/ 

5
 Integrating the Healthcare Enterprise (IHE). URL: http://www.himss.org/ASP/topics_ihe.asp:  

6
 Developing a Vision for Functional Requirements Specification for Electronic Data Exchange between Clinical 

and Public Health Settings: Examples of School Health and Syndromic Surveillance in New York City. Public 

Health Data Standards Consortium. 2006, 40p plus attachments. URL: 

http://www.phdsc.org/about/committees/pdfs/nhin/NYC_School_Health_SSS_Spec_Final_103006.pdf Last 

accessed on February 5, 2008. 
7
 Bruegge B. and Dutoit A.H. Object-Oriented Software Engineering. Pearson Prentice Hall. Upper Saddle River, 

NJ. 2nd edition: 1-172. 

http://dhfs.wisconsin.gov/
http://www.himss.org/ASP/topics_ihe.asp
http://www.phdsc.org/about/committees/pdfs/nhin/NYC_School_Health_SSS_Spec_Final_103006.pdf
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at the practice level (clinical registries) and community level (public health registries). Functions 

and data content of registries documented in this project could be used in informing the 

development of common architecture to support both types of registries in future electronic 

health information exchanges. We envision expanding the function and data content lists by 

adding functionalities and data content for other chronic conditions, e.g., asthma, cardiovascular 

diseases, etc. 

 

The Wisconsin FRAD enabled us, working with EHR-S vendors at the Integrating the 

Healthcare Enterprise (IHE), to develop a Chronic Care Management Technical Framework
8
 for 

interoperable EHR-S-based HIT applications. The Framework serves as a standardized umbrella 

technical specification for the development of the IHE Integration Profiles
9
 and Content 

Profiles
10

 for HIT applications in chronic disease care management and surveillance. In the 

future, we are planning to develop the Diabetes Content Profile for the Glycemic Control Use 

Case and the Content Profile on standardizing queries to EHR-S and to clinical registries on 

patient-level information for diabetes care management and on population-level information for 

diabetes population-based surveillance. 

 

This project strengthened collaboration between public health and EHR-S vendors and helped to 

establish a new IHE domain ñPublic Health, Research, and Qualityò that will focus on public 

health information systemsô interoperability with EHR-S systems. This domain was created in 

addition to other domains at IHE that represent userôs perspectives in the development of 

interoperable EHR-S-based systems such as Cardiology, Laboratory, Patient Care Coordination, 

Radiology, etc.  

 

The report includes several sections that describe HIT applications in chronic disease care 

management and surveillance, the rationale for user and EHR-S vendors collaboration in the HIT 

applications design and development, the project methodology, the two deliverables - the 

Wisconsin FRAD for the Glycemic Control use case and the IHE Care Management Technical 

Framework document, the discussion of the project findings related to the development of these 

two documents, and the next steps in strengthening users and EHR-S vendors collaboration 

towards achieving clinical and public health systems interoperability. 

                                                 
8
 IHE Technical Framework is an umbrella technical document that describes the relationship between multiple 

EHR-S-based HIT applications to enable interoperability across applications, e.g., Care Mngt Technical Framework. 
9
 IHE Integration Profile  is a generic technical specification for the development of interoperable EHR-S-based 

application, e.g., Cross-Document Sharing Integration Profile. 
10

 IHE Content Profile  is a generic technical specification that defines the content for information exchanges for a 

clinical or public health domain, e.g., Immunization, Cancer, Diabetes, etc.. 
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Current Environment ï Problems with Health Information Technology in Chronic 
Disease Care Management, Surveillance, and Prevention 

 

Chronic diseasesðsuch as heart disease, cancer, and diabetesðare the leading causes of death 

and disability in the United States, accounting for 70% of the 1.7 million deaths each year in the 

United States. These chronic diseases also cause major limitations in daily living for almost 1 out 

of 10 Americans or about 25 million people. Although chronic diseases are among the most 

common and costly health problems, they are also among the most preventable.
11

 The chronic 

care delivery model includes self-management, care planning with a multidisciplinary team, and 

on-going assessment and follow-up. Adopting healthy behaviors such as eating nutritious foods, 

being physically active and avoiding tobacco use can prevent or control the devastating effects of 

these diseases.
 12

 

 

The Institute of Medicine emphasized that ñgood information about patients and their care is 

important to improve healthcare delivery outcomesò.
13

 Clinical disease registries have been used 

by clinicians to track patient information within the practice; reach their patients with gaps in 

care and assure that appropriate and timely care is provided during patient visits; and evaluate 

practiceôs performance. The first clinical registries were developed in 1980s. With increasing 

evidence that a more systematic information management approach helps improve healthcare 

outcomes, a growing number of provider organizations adopted registries as a primary tool for 

improving chronic care.
14

 

 

Clinical registries focus on selected information relevant to one or more chronic diseases, i.e., 

diabetes registries, cancer registries, asthma registries, multiple conditions registries, etc. Data 

for these registries comes from practice management systems, claims systems, laboratory 

systems, pharmacy systems, and EHR-Ss. Clinical registries are built as stand-alone systems to 

supplement EHR-Ss
15

 as they manage a much smaller amount of patient information than EHR-

S. Most clinical registries operate separately from the practiceôs EHR-S though some EHR-S 

products include registry functions. 

 

Clinical registry applications were developed as homegrown systems (designed and programmed 

locally); however, some use commercial registry products and/or open source products including 

those developed by governmental agencies, e.g., Cardiovascular and Diabetes  Electronic 

Management System (CVDEMS)
16

 developed for organizations participating in chronic disease 

                                                 
11

 Centers for Disease Control and Prevention (CDC). National Center for Chronic Disease Prevention and Health 

Promotion (NCCDPHP). URL: http://www.cdc.gov/nccdphp/ 
12

 Bodenheimer T. et al. Improving Primary Care for patients with Chronic Illness: The Chronic Care Model, Part 2. 

JAMA, 2002: 288(15): 1909-1914. 
13

 Institute of Medicine. Crossing the Quality Chasm. National Academy P, Washington DC, 2001. 
14

 Using Computerized Registries in Chronic Disease Care. First Consulting Group. California Healthcare 

Foundation. 2004. URL: 

http://www.chcf.org/documents/chronicdisease/ComputerizedRegistriesInChronicDisease.pdf 
15

 In this report, terms Electronic Health Record Systems (EHR-S) and Electronic Medical Record Systems (EMR-

S) are used interchangeably. 
16

 Health Resources and Services Administration (HRSA). Bureau of Primary Health Care. Cardiovascular and 

Diabetes  Electronic Management System (CVDEMS) Manual. URL: 

http://www.cpca.org/healthcollabs/documents/CVDEMS%20USER%20MANUAL.pdf 
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management programs of the Bureau of Primary Health Care, Health Resources and Services 

Administration (HRSA). Registry applications reside on a personal computer (PC) or network 

server at the provider organization; they may be hosted by a commercial vendor or an external 

entity at another location, i.e., an organization that provides data integration services including 

registry services. 

 

Public health agencies have been involved in the activities related to chronic disease care 

management and disease surveillance and prevention. To support these activities public health 

agency programs/divisions maintain disease-specific registries that contain information about 

chronic conditions prevalence, trends, risk factors, etc., among populations within a jurisdiction. 

These registries are populated with data from clinical settings (mostly sent via paper-based forms 

or submitted electronically through program-specific web-based portals) as well as with data 

collected through various statewide and national surveys, including the Behavioral Risk Factor 

Surveillance Survey (BRFSS) that provides information regarding a healthy lifestyle, i.e., 

physical activity, tobacco use, nutrition information, etc.. 

 

Public health registry applications operate as stand-alone information systems that are not 

interoperable with other information systems within an agency. As clinical registries, public 

health registry applications were developed as homegrown systems; some use commercial 

registry products; and/or open source products including those developed by governmental 

agencies. Public health registry applications reside on a personal computer (PC) or agencyôs 

network server. 

 

With the national effort on developing a Nationwide Health Information Network of regional 

electronic health information exchanges (HIEs) built upon EHR-Ss deployed in clinical settings, 

various clinical and public health information system applications have to be integrated in the 

HIEs.
17

 HIEs have to assure that (1) EHR-Ss and clinical registries built for individual practices 

can exchange data across practices, i.e., become interoperable; and (2) clinical EHR-Ss and 

registries can exchange data with public health registries.  

 

To enable these data exchanges, HIEs have to support functions of various disease-specific 

clinical and public health registries. This requires users (clinicians and public health 

professionals), who understand the information exchange content, and EHR-vendors, who build 

these exchanges, to work together in a new way. Both users and EHR-S vendors may no longer 

focus only on their individual practice/programôs HIT application(s); now users and vendors 

have to assure that their individual applications are interoperable with multiple EHR-Ss and 

other registries involved in the HIE in a particular jurisdiction and/or nationwide.  

 

This report describes a potential approach of how users and EHR-S vendors can work together to 

assure interoperability of individual EHR-Ss and clinical and public health registries within 

HIEs. 

 

 

                                                 
17

 Department of Health and Human Services (HHS), The ONC Coordinated Federal Health IT Plan 2008-2012. 

June 3, 2008. URL: http://www.hhs.gov/healthit/resources/HITStrategicPlan.pdf 
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Solving Problems of Information Systems Non-
Interoperability ï Efforts to Date 

 
Working with Users 

 

Building HIEs between multiple clinical settings and public health programs requires users to 

share HIT applications. In order to do so, users have to achieve a consensus on (a) common 

functionalities for interoperable EHR-based clinical and public health information systems across 

multiple health care organizations and public health programs; and (b) common data sets to be 

exchanged. To assure successful deployment of the interoperable EHR-based products, users 

also have to understand the work processes and data flows related to information management of 

entities (stakeholders, actors) involved in the exchange, i.e., an individual practice, public health 

program, laboratory, etc.. This requires an organized approach in documenting functions, data 

sets,  work processes, and data flow in information management at these entities as they relate to 

patient care management, e.g.,  patient visits, patient follow-up, practice management, health 

education, etc., and population-based surveillance, e.g., data reporting to public health 

program(s), specific public health program(s) activities, etc. For an individual practice/program 

these processes can be documented (specified) in the Functional Requirement Analysis 

Document (FRAD) ï a standardized information system design specification that describes user 

needs for an information technology (IT) application.
 18

 FRAD serves as a functional standard for 

HIT application.
19

 

 

However, in the United States, FRADs have not been widely used by users in guiding the design 

of HIT applications. The Health Information Technology Standards Panel (HITSP)
20

 

Interoperability Specification for the national Biosurveillance Use Case identified no functional 

standards as references. Users are largely unaware of their role in the information systems design 

and are often lacking informatics skills needed to participate in the FRAD development.  

 

With the support from HRSA, the Public Health Data Standards Consortium (PHDSC) has 

developed 3 FRADs for the public health domains of school health, syndromic surveillance,
21

 

and diabetes (described further in this report) in two jurisdictions, New York City and the State 

of Wisconsin. The PHDSC has been advocating for the use of functional standards (FRADs) to 

                                                 
18

 Bruegge B. and Dutoit A.H. Object-Oriented Software Engineering. Pearson Prentice Hall. Upper Saddle River, 

NJ. 2nd Edition. 1-172. 
19

 Towards a Functional Standard on Electronic Data Exchange between Clinical Care and Public Health. Final 

Report to the Health Resources and Services Administration. Baltimore, MD: Public Health Data Standards 

Consortium; 2007. URL:<http://www.phdsc.org/about/committees/pdfs/PHDSC-HRSA%20Panel%20-

%20December%205-6%202006%20-%20Final%20Report.pdf. 
20

 Health Information Technology Standards Panel (HITSP).   [cited 29 Mar 2008]; Available from: 

http://www.ansi.org/standards_activities/standards_boards_panels/hisb/hitsp.aspx?menuid=3 
21

 Developing a Vision for Functional Requirements Specification for Electronic Data Exchange between Clinical 

and Public Health Settings: Examples of School Health and Syndromic Surveillance in New York City. Public 

Health Data Standards Consortium. 2006, 40p plus attachments. URL: 

http://www.phdsc.org/about/committees/pdfs/nhin/NYC_School_Health_SSS_Spec_Final_103006.pdf  

http://www.phdsc.org/about/committees/pdfs/PHDSC-HRSA%20Panel%20-%20December%205-6%202006%20-%20Final%20Report.pdf
http://www.phdsc.org/about/committees/pdfs/PHDSC-HRSA%20Panel%20-%20December%205-6%202006%20-%20Final%20Report.pdf
http://www.ansi.org/standards_activities/standards_boards_panels/hisb/hitsp.aspx?menuid=3
http://www.phdsc.org/about/committees/pdfs/nhin/NYC_School_Health_SSS_Spec_Final_103006.pdf
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become a standard informatics practice in the public health agencies to specify public health 

information systems requirements to vendors from the user perspectives.
22

 

 

FRAD is a product of the requirement analysis phase of the information system design. 

Specifying user needs for an IT application in IT language and format, FRAD allows users to 

control the application design and development process to assure that their needs specified in the 

FRAD are adequately translated into the IT product. Forty to sixty percent of errors in systems 

have been traced back to the requirements analysis phase; 70-85% of total revisions can be 

attributed to requirements errors.
23

 Lack of FRAD use can significantly jeopardize the 

development of successful HIT applications.  

 

FRADs are critical in the development of interoperable HIEs. Because the FRAD describes an 

individual application design in a structured way (HIT application goal, actors, functions, data 

sources, workflow and data flow models, and a high level architecture), comparison of individual 

FRADs allows users to distill common features across multiple individual applications within 

HIEs and to build a consensus among users of different HIT products on those features, setting a 

common ground for interoperability of HIT applications under regional HIEs and a NHIN. 

 
Working with Vendors 

 

IT vendors use proprietary technical documentations to describe the design and development of 

IT application. Vendorôs proprietary requirement analysis documents (RADs) of user needs for 

IT application design (often written without direct user involvement) and Information System 

(IS) Development Specifications
 24

 describe a particular application that may not include 

requirements to exchange data across the applications unless specifically requested by users.  

 

The Integrating the Healthcare Enterprise (IHE) ï a collaborative of EHR-S vendors and health 

professional associations - has been focusing on enabling interoperability (information 

exchanges) across HIT products. IHE develops specific technical documents for HIT vendors 

(Technical Frameworks, Integration Profiles, Content Profiles, etc.) which allow vendors to build 

their individual systems in compliance with common interoperability standards, thereby enabling 

HIEs. As the result, the proprietary RADs and IS development specifications have to comply 

with the consensus-based common IHE technical specifications used across vendors. In its 

process, IHE relies on the user input (professional associations) guiding the development of the 

IHE technical documents. 

 

Based upon invitation from IHE to represent public health in the development of interoperability 

standards, the PHDSC has been working to engage the public health community in helping 

vendors to define unified public health requirements for interoperable EHR-S-based clinical and 

                                                 
22

 PHDSC/HRSA Expert Panel in Electronic Data Exchanges; 2006 December 5-6, 2006; Washington, DC: Public 

Health Data Standards Consortium and Health resources and Services Administration; 2006. p. URL: 

http://www.phdsc.org/about/committees/nhin.htm 
23

 Requirement Management. Leffingwell D, Editor, 1997. URL: 

http://www.serena.com/docs/repository/products/rm/wp900-001-0505.pdf 
24

 Bruegge B. and Dutoit A.H. Object-Oriented Software Engineering. Pearson Prentice Hall. Upper Saddle River, 

NJ. 2nd Edition. 1-172. 

http://www.phdsc.org/about/committees/nhin.htm
http://www.serena.com/docs/repository/products/rm/wp900-001-0505.pdf
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public health information systems.
25

 The PHDSC has proposed using FRAD as a tool for 

communicating standardized user requirements into the IHE process. 

 

 

Project Goal, Approach, Partners, and Methodology 

 

The goal of this project was to develop an approach of how users and EHR-S vendors can work 

together to assure interoperability of individual EHR-Ss, clinical registries, and public health 

registries within HIEs by standardizing the health information technology (HIT) application 

design and development.  

 

The objectives of this project were to: 

(1) To use FRAD methodology to document functional requirements for interoperable clinical 

and public health information systems for chronic care management, surveillance and 

prevention  

(2) Translate the FRAD content into technical documentation for vendors to build interoperable 

standardized EHR-S-based clinical-public health information system. 

 

Our approach was based on (1) working with users on documenting functional requirements for 

the design of an individual HIT application for a selected domain based on the FRAD 

methodology described below; and (2) using FRAD content in working with EHR-S vendors at 

IHE to inform the development of standardized technical documents (Technical Frameworks, 

Integration Profiles, Content Profiles, etc) which EHR-S vendors will use to build interoperable 

HIT products for HIEs. 

 

Diabetes Mellitus was selected as an example of the chronic disease management domain for this 

project in consultation with HRSA. This domain was selected because of the high prevalence of 

diabetes in the United States. From 1980 through 2005, the number of Americans with diabetes 

increased from 5.6 million to 15.8 million. People aged 65 years or older account for 

approximately 38% of the population with diabetes.
26  

 

We worked with two partners in this project, i.e. organizations who represented users and 

vendors. The Wisconsin Department of Health and Family Services (WDHFS)
27

 participated in 

the development of the functional requirements analysis document for diabetes care management 

and surveillance from the user perspectives. Using the Wisconsin FRAD, we further worked with 

the Integrating the Healthcare Enterprise to develop a Technical Framework for interoperable 

HIT applications in chronic disease care management.  

 

                                                 
25

 Building a Roadmap for Health Information Systems Interoperability for Public Health. Public Health Data 

Standards Consortium. 2008, 70pp. URL: http://static.ihe.net/Technical_Framework/upload/IHE-

PHDSC_Public_Health_White_Paper_2008-07-29.pdf  
26

 Centers for Disease Control and Prevention (CDC). Diabetes Data and Trends. URL 

http://www.cdc.gov/diabetes/statistics/prev/national/figpersons.htm 
27

 Wisconsin Department of Health and Family Services; URL: http://dhfs.wisconsin.gov/ 

http://dhfs.wisconsin.gov/
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The PHDSC FRAD development methodology
28

 was used in the development of the WDHFS 

FRAD for diabetes care management and surveillance. The WDHFS Public Health Information 

Network (WI-PHIN) and WDHFS Diabetes Prevention and Control Program (Program) served 

as examples of public health programs to be involved in HIEs in Wisconsin.  

 

The FRAD document was developed based on the Wisconsin Diabetes Mellitus Guidelines 
29

 

(Attachment 1) and was focused on the Glycemic Control use case. The diabetes domain-specific 

information for the FRAD was obtained via (a) an interview with the WDHFS Diabetes 

Prevention and Control Program staff in November 2007, (b) review of the Program reports and 

publications; and (c) literature search. In the interview we asked questions about the Program 

staffôs current work practices and data-generating activities related to diabetes care management, 

disease surveillance and prevention, as well as their vision for future electronic HIEs. The FRAD 

was validated by the WDHFS informatics staff. The PHDSC Nationwide Health Information 

Network Committee served as an Advisory Panel for the development of the Wisconsin FRAD. 

 

Because both clinical and public health registries play significant roles in diabetes care 

management and surveillance, we conducted broad analysis of clinical and public health registry 

functions as well as analysis of data content for both systems used in diabetes care management 

and surveillance via a literature search and by reviewing the Programôs annual surveillance 

reports.
30,31

 

 

We further worked with IHE to propagate the Wisconsin FRAD for diabetes care management 

and surveillance into the IHE Care Management Technical Framework (Framework) document 

that will serve as an umbrella specification for the future development of the IHE Integration 

Profiles and Content Profiles to assure interoperability between HIT applications in chronic 

disease care management and surveillance.  

 

In addition to working on the development of the IHE Care Management Technical Framework, 

we also participated in the development of IHE Immunization Registry Content Profile and IHE 

Cancer Registry Content Profile. This work was conducted in partnership with the American 

Immunization Registry Association (AIRA) and North America Association of Central Cancer 

Registries (NAACCR) & CDC Cancer Registries Program, respectively. Though this work was 

out of scope of the HRSA-funded activities on diabetes care management described in this 

report, it helped PHDSC to build a stronger presence at IHE, allowed us to better understand IHE 

processes on the development of their deliverables (Frameworks, Integration and Content 

Profiles) that will be used in our future work on specifying data content for diabetes case 

                                                 
28

 Developing a Vision for Functional Requirements Specification for Electronic Data Exchange between Clinical 

and Public Health Settings: Examples of School Health and Syndromic Surveillance in New York City. Public 

Health Data Standards Consortium. 2006, 40p plus attachments. URL: 

http://www.phdsc.org/about/committees/pdfs/nhin/NYC_School_Health_SSS_Spec_Final_103006.pdf Last 

accessed on February 5, 2008. 
29

 Wisconsin Essential Diabetes Mellitus Care Guidelines. 2004. URL 

http://dhfs.wisconsin.gov/health/diabetes/PDFs/GLIntro.pdf  
30

 2005. Wisconsin Diabetes Surveillance Report. URL: http://dhfs.wisconsin.gov/health/diabetes/survrpt.htm 

Last accessed February 13, 2008. 
31

 2006. Wisconsin Diabetes Surveillance Report. URL: http://dhfs.wisconsin.gov/health/diabetes/survrpt.htm 

Last accessed February 13, 2008. 

http://www.phdsc.org/about/committees/pdfs/nhin/NYC_School_Health_SSS_Spec_Final_103006.pdf
http://dhfs.wisconsin.gov/health/diabetes/PDFs/GLIntro.pdf
http://dhfs.wisconsin.gov/health/diabetes/survrpt.htm
http://dhfs.wisconsin.gov/health/diabetes/survrpt.htm
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management and surveillance information exchanges, and allowed us to better understand 

commonalities across different registries. 

 

In working with IHE, we used the IHE consensus-based methodology that included participation 

in over twenty (20) 2-hour conference calls and four (4) 2-3 day face-to-face meetings of the IHE 

Patient Care Coordination (PCC) and Information Technology Infrastructure (ITI) Technical 

Committees to contribute in writing and reviewing of the Framework document and other 

relevant technical documentation.   

 

Sections that follow present the Wisconsin FRAD and the IHE Care Management Technical 

Framework. 
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Functional Requirements Analysis Document for Electronic Health Information 
Exchanges between Clinical and Public Health Information Systems in 

Wisconsin: Diabetes Care Management and Surveillance 
 

Problem Overview 

 

In Wisconsin, approximately eight percent of adults (329,000) have diabetes. Additionally, an 

estimated 3,000 children in Wisconsin have been diagnosed with diabetes. The prevalence of 

diabetes has increased in the past decade. Using a three-year moving average, diabetes has 

increased 33% from 1989 to 2001 (4.2% to 5.6%). Furthermore, an estimated 836,000 persons in 

Wisconsin aged 40-74 years have pre-diabetes. Diabetes is more prevalent in certain racial and 

ethnic populations, including Hispanics/Latinos, African Americans, and American Indians. 
 

The cost of diabetes in Wisconsin is staggering, totaling $2.8 billion in 1998 including estimates 

of direct annual medical care costs of $1.26 billion and indirect costs (lost workdays, restricted 

activity days, mortality, and permanent disabilities) of $1.54 billion. While diabetes is currently a 

serious health issue, the prevalence is expected to grow each year as the population diversifies 

and ages and as the number of overweight and obese people increase in Wisconsin. Being 

overweight or obese increases the risk of developing type 2 diabetes; the epidemics of diabetes 

and overweight/obesity are strongly associated. The Wisconsin Diabetes Strategic Plan, 2004-

2009 provides a framework for Wisconsin organizations to mobilize around a set of common 

goals affecting all areas of diabetes care and prevention.
32

 Various organizations in Wisconsin 

endorsed the Strategic Plan (Attachment 2). 
 
Health Information Exchanges and Diabetes Care Management in Wisconsin 

 

Under the Governorôs Executive Order, the eHealth
33

 Care Quality and Patient Safety Board 

(Board) has been established to develop a roadmap for statewide use of EHR-Ss to share 

information and to improve patient care while protecting patient privacy. The goal is to have 

100% adoption of EHR-Ss by healthcare providers and to have appropriate exchanges of health 

information within these systems in five years.
34

  

 

The Wisconsin Department of Health and Family Services (WDHFS) is one of the key 

participants in the Wisconsin State eHealth Initiative. Public health data systems maintained by 

the Department should be ready to receive/exchange data from/with providersô EHR-S 

electronically via Electronic Health Record ï Public Health (EHR-PH) interoperable information 

exchanges. 

 

                                                 
32

 Wisconsin Diabetes Strategic Plan. 2004-2009. URL: 

http://dhfs.wisconsin.gov/health/diabetes/strategicplan.HTM Last accessed on February 5, 2008. 
33

 The term ñeHealth or e-healthò stands for the electronically enabled health care, i.e., HIT applications adopted in 

health care. 
34

 State of Wisconsin. eHealth Care Quality and Patient Safety Board. URL: 

http://www.wisgov.state.wi.us/appointments_detail.asp?boardid=203. 

http://dhfs.wisconsin.gov/health/diabetes/strategicplan.HTM
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The Wisconsin Essential Diabetes Mellitus Care Guidelines
35

 (Attachment 1) require physicians 

from various specialties (primary care providers, endocrinologists, cardiologists, 

ophthalmologists, dentists, etc.) and various clinical settings to coordinate patient care and 

exchange patient information. Thirteen primary care clinics at Thedacare in northeastern 

Wisconsin have been using a clinical registry for chronic care management tracking of the 

National Committee for Quality Assurance (NCQA)-recommended services and interventions 

for chronic disease and preventive care.
36

 The WDHFS Wisconsin Collaborative Diabetes 

Quality Improvement Project
37

 is aimed to evaluate the implementation of the Guidelines by 

comparing data from participating healthcare management organizations (HMOs). The 

performance on all Comprehensive Diabetes Care measures
38

 in Wisconsin has improved as 

follows:  

ŷ LDL Screening improved by 34% since 1999 (24 percentage points from 70% to 94%)  

ŷ LDL Controlled <130 mg/dL improved by 68% since 1999 (30 percentage points from 

44% to 74%)  

ŷ LDL Controlled <100 mg/dL improved by 9% since 2004 (4 percentage points from 47% 

to 51%) 

ŷ Nephropathy Monitoring improved by 42% since 1999 (19 percentage points from 45% to 

64%)  

ŷ Poorly Controlled HbA1c (>9.0%) improved by 28% since 1999 (8 percentage points from 

29% to 21%; lower value desired)  

ŷ One/more HbA1c Tests improved by 10% since 1999 (8 percentage points from 84% to 

92%)  

ŷ Eye Exam improved by 10% since 1999 (6 percentage points from 63% to 69%).  

 

The WDHFS Diabetes Prevention and Control Program collects their data through various 

surveys and/or administrative data sources (Attachment 3) using paper-based forms. The EHR-

based HIEs across clinicians and the Program could help improve population-based surveillance 

on diabetes, diabetes care outcomes evaluation, and communication across participants in 

diabetes care, control, and prevention (patients, clinicians, public health practitioners, and the 

general public) in Wisconsin.  

 

The proposed specification is aimed to describe work processes and information exchanges 

related to diabetes care management, surveillance, and prevention between patients, clinicians, 

and public health practitioners to inform the development of electronic HIEs for diabetes care 

and control in Wisconsin. As the first step, this specification is focused on one component of the 

                                                 
35

 Wisconsin Essential Diabetes Mellitus Care Guidelines. 2008. URL: 

http://dhs.wisconsin.gov/health/diabetes/PDFs/GLIntro.pdf 
36

 The National Committee for Quality Assurance (NCQA). URL: http://www.ncqa.org/tabid/675/Default.aspx 
37

 The Wisconsin Collaborative Diabetes Quality Improvement Project, 2006. 

URL:http://dhfs.wisconsin.gov/health/diabetes/hmo.htm  
38

 Health Plan Employer Data and Information Set (HEDIS). URL: 

http://en.wikipedia.org/wiki/Health_Plan_Employer_Data_and_Information_Set Last accessed on February 8, 2008. 

 

http://www.ncqa.org/tabid/675/Default.aspx
http://dhfs.wisconsin.gov/health/diabetes/hmo.htm
http://en.wikipedia.org/wiki/Health_Plan_Employer_Data_and_Information_Set
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diabetes care management ï Glycemic Control ï that will serve as the first phase in specifying 

functional requirements for HIEs for diabetes care and control. 

 

The goal of diabetes care management is the prevention of acute and chronic complications of 

diabetes mellitus. Traditional chronic complications of diabetes are viewed as the microvascular 

complications of diabetes, including retinopathy, nephropathy, and neuropathy. Nevertheless, the 

macrovascular complications of diabetes are more prevalent and are the major cause of disability 

and death in patients with diabetes.
39

 Reduction in hyperglycemia (elevated levels of glucose in 

the blood) significantly decreases both the micro- and macrovascular complications of 

diabetes.
40,41,42

 

 

Glycemic control is referred to periodic measurements of the hemoglobin HbA1c (HbA1c or 

A1c), glycosylated hemoglobin, as an indicator for levels of glucose in the blood. HbA1c test 

has become the ñgolden standardò and a primary method for accessing and monitoring glycemic 

control in patients with type 1 and type 2 diabetes, and one of the Healthcare Effectiveness Data 

and Information Set (HEDIS)
43

 Comprehensive Diabetes Care performance measures in clinical 

care of diabetes patients.  

 

All laboratories determining HbA1c should use methods certified by the National 

Glycohemoglobin Standardization Program. High-performance liquid chromatography is used 

for HbA1c assays tests. Table 1 presents HbA1c thresholds in non-diabetic and diabetic 

individuals. 

 

Table 1 - HbA1c Levels 

Patient Type HbA1c Levels* 

Non-diabetic Person Perfect 4-6% 70-130 mg/dl (3.9-7.2 mMol/L) 

Persons with Diabetes 
Average < 8% < 200 mg/dl (11 mMol/l)  

Poor 9-15% 200-500 mg/dl (11-28 mMol/L)  

 

                                                 
39

 American College of Endocrinology (ACE) Consensus Statement on Guidelines for Glycemic Control. Endocrine 

Practice. 2002. 8(1):5-11 
40

 Diabetes Control and Complications Trial Research Group. The effect of intensive treatment of diabetes on the 

development and progression of long-term complications in insulin-dependent diabetes mellitus. N Engl J Med. 

1993;329:977-986. 
41

 Ohkubo Y, Kishikawa H, Araki E, et al. Intensive insulin therapy prevents the progression of diabetic 

microvascular complications in Japanese patients with non-insulin-dependent diabetes mellitus: a randomized 

prospective 6-year study. Diabetes Res Clin Pract. 1995; 28:103-117. 
42

 10. UK Prospective Diabetes Study (UKPDS) Group. Intensive blood-glucose control with sulphonylureas or 

insulin compared with conventional treatment and risk of complications in patients with type 2 diabetes (UKPDS 

33)[erratum in Lancet. 1999;354:602]. Lancet. 1998;352:837-853. 
43

 National Committee for Quality Assurance (NCQA). Healthcare Effectiveness Data and Information Set 

(HEDIS). URL: http://www.ncqa.org/tabid/59/Default.aspx 

http://en.wikipedia.org/wiki/Hemoglobin_A1c
http://en.wikipedia.org/wiki/Glycosylated_hemoglobin
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The HbA1c assessments should be performed at least twice per year in patients who are at the 

target level (<7.0 %) and quarterly or more frequently in patients who are above the target, who 

are undergoing a change in therapy, or both
44

. 

 

To inform the development of electronic HIEs for diabetes care in Wisconsin, we selected 

Glycemic Control as an example of the clinical scenario (use case) that involves information 

exchanges between participants in diabetes care (patient, clinicians, and laboratories) and 

population-health surveillance (clinicians, laboratories, and public health practitioners).  
 
Goals of Health Information Exchanges between Clinical and Public Health Information Systems 
in Diabetes Care Management: Glycemic Control 

 

Clinical Care Goals: 

1. To monitor blood sugar levels (HbA1c levels) in patients with diabetes to prevent acute 

and chronic complications;  

2. To inform clinical decisions in defining diabetes care management plan by streamlining 

patient encounter and laboratory test information; 

3. To improve communication between patient and provider on care coordination; 

4. To improve practiceôs reporting of performance measures. 

 

Population Health Goals: 

1. To monitor prevalence of diabetes in the community and HbA1c testing trends 

(frequency and levels); 

2. To inform clinical decisions in defining diabetes care management plan by providing 

clinicians with community health information and community resources; 

3. To improve communication between patients and providers on care coordination by 

providing patients with educational materials on diabetes management and information 

on community resources. 

 
Actors ï Participants in Health Information Exchanges: Glycemic Control 

 

The following organizations will participate in HIEs: 

Á Clinical Settings that Provide Diabetes Care: 

o Two Federally Qualified Health Centers (FQHC) 

o Department of Family Medicine, University of Wisconsin 

Á Laboratory(ies) that performs HbA1c tests 

Á Wisconsin Department of Health and Family Services 

o Wisconsin Public Health Information Network (WI-PHIN) 

o Wisconsin Diabetes Prevention and Control Program  

                                                 
44

 Wisconsin Essential Diabetes Mellitus Care Guidelines. 2008. URL: 

http://dhs.wisconsin.gov/health/diabetes/PDFs/GLIntro.pdf  
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Functions ï Needs of Clinicians and Public Health Practitioners in Health Information 
Exchanges: Glycemic Control 

 

The following functional requirements will be supported by HIE: 

1. Collect, store, and manage patientôs encounter data in the EHR-S deployed at the 

healthcare setting; 

2. Collect, store, and manage HbA1c test data in the electronic Laboratory Information 

Management System (LIMS or LIS) deployed at the laboratory setting; 

3. Integrate EHR-S and LIMS to exchange patient HbA1c test orders and results data; 

4. Enable access to the EHR-S and/or LIMS for an authorized public health personnel via 

WI-PHIN to retrieve de-identified information on HbA1c tests results for population-

based surveillance; 

5. Communicate community-level information on diabetes surveillance and community 

resources back to clinicians. 

The full list of clinical and public health functions for diabetes care and surveillance is presented 

in Table 6. 

 
Non-Functional Requirements 

 

The following non-functional requirements will be supported by HIE: 

1. Assure reliable health information exchange, e.g., periodic data uploads, back-ups, audit 

trail, etc.; 

2. Assure secure information exchanges across all participants, e.g., authorized user access 

control; 

3. Assure patient privacy protection, e.g., patient consent, anonymization of information 

used for population-level surveillance, etc.; 

4. Assure adherence to the national health information technology standards. 

 
Data Sources 

 

For patient care management purposes, the following clinical data sources that contain individual 

patient information will be included in HIE (Figure 4 & 5):   

Å Electronic Health Record Systems and 

Å Laboratory Information Management Systems  

 

For public health surveillance purposes and to generate diabetes surveillance reports to 

providers, in addition to the clinical data sources (listed above) other data sources will be 

included in HIE as follows:  

Å Wisconsin Behavioral Risk Factor Survey (BRFS) 

Å Wisconsin Youth Risk Behavior Survey (YRBS) 

Å Wisconsin Inpatient Hospitalization Discharge Database 
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Å Wisconsin Emergency Department Visits 

Å Wisconsin Mortality Files 

Å End-stage Renal Disease (ESRD) Network Data 

Å Wisconsin Medicaid Program Data 

Å Wisconsin Medicare Program Data 

Å Wisconsin Census Records and Population Estimates 

Å Wisconsin Birth Records 

Å Wisconsin Family Health Survey 

Å Wisconsin Collaborative Diabetes Quality Improvement Project Data 

Å Wisconsin Diabetes Quality Improvement Project Data from the Section-330 Federally- 

Qualified Community Health Centers 

 

Data forms used by these data sources will be collected and cross-mapped to define a dataset to 

be used in the HIE. Table 2 contains examples of data categories and related national standards 

by data source in the Glycemic Control Use Case. The full diabetes care and surveillance data set 

is presented in Table 7. 

 

Table 2 - Diabetes Mellitus Care and Surveillance: Glycemic Control Use Case Data Set 

Data Source Data Category Data Type/Element Related Standard 

Individual Patient Clinical Data 

Electronic Health 
Record System  
 

Provider/Setting 
Demographic 

  

Patient Demographic 
 IHE PX PDQ

45
 

HITSP CE IS 03
46

 

Visit/Encounter Data 
 HL7 CDA 2

47
 

HITSP BIO IS 02
48

 

HbA1c Order 
 HITSP BIO IS 02 

Claims  
 X12 837

49
 

Laboratory 
Information 
Management 
System  

HbA1c Results 

 HITSP EHR-Lab IS 
01 
IHE-Lab

50
 

                                                 
45

 Integrating the Healthcare Enterprise (IHE). Patient Demographic Query Profile. URL: 

http://static.ihe.net/Technical_Framework/upload/IHE_ITI_TF_Supplement_PIX_PDQ_HL7v3_TI_2007_08_15.pd

f 
46

 Health Information Technology Standards Panel (HITSP). Consumer Empowerment (CE) Interoperability 

Specification (IS). HITSP CE IS 03. URL: http://www.hitsp.org 
47

 Health Level Seven (HL7). Clinical Document Architecture (CDA). Version 2. URL; http://www.hl7.org 
48

 Health Information Technology Standards Panel (HITSP). Biosurveillance (BIO) Interoperability Specification 

(IS). HITSP BIO IS 03. URL: http://www.hitsp.org 
49

 Accredited Standard Committee (ASC). X12. URL: http://www.x12.org/ 
50

 Health Information Technology Standards Panel (HITSP). Electronic Health Record-Laboratory (EHR-Lab) 

Interoperability Specification (IS). HITSP BIO IS 01. URL: http://www.hitsp.org 

http://static.ihe.net/Technical_Framework/upload/IHE_ITI_TF_Supplement_PIX_PDQ_HL7v3_TI_2007_08_15.pdf
http://static.ihe.net/Technical_Framework/upload/IHE_ITI_TF_Supplement_PIX_PDQ_HL7v3_TI_2007_08_15.pdf
http://www.hitsp.org/
http://www.hl7.org/
http://www.hitsp.org/
http://www.x12.org/
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Population Health Data 

EHR-S, LIMS 
Behavioral Risk 
Factor Survey 
(BRFS) 

Aggregate Diabetes 
Surveillance Data: Current 

Status of Diabetes Care 

SelfïReported Responses on 
Á Frequency of HbA1c Test 

 

 
 
 
 

Aggregate Diabetes 
Surveillance Data:  

Trends in Diabetes Care 

Percent of Patients Self-Reported 
Having in the Past Year 
Á HbA1c Tested  
Á Seen a Provider  

 

EHRS, 
BRFS 

Aggregate Diabetes 
Surveillance Reports  

Diabetes Prevalence by  
Á Age 
Á County 
Á Race/Ethnicity 

 

Sociodemographic 
Á Marital Status 
Á Employment 
Á Household Income 
Á Education Level 

 

Risk Factors 
Á BMI 
Á Weight Status 
Á Physical Activity 
Á Physical Activity & Weight Loss 
Á Smoking Status 
Á Cardiovascular Conditions 

o Cholesterol checked 
o Told cholesterol high 
o Told blood pressure high 
o Taking medication for high 

blood pressure 
Á Fruit and Vegetable Consumption 

Status 

 

American Diabetes 
Association (ADA) 

Economic Costs of Diabetes Costs 
Á Direct (Medical Care) 
Á Indirect (Lost Productivity) 

 

Agency for 
Healthcare Research 
and Quality (AHRQ) 

HEDIS: Diabetes Care    

 

 
Glycemic Control Use Case  

 

Table 3 contains the description of the Glycemic Control use case for HIE. 

  

Table 3 - Diabetes Mellitus Care: Glycemic Control Use Case Description for HIE  

Use Case 
Name 

Glycemic Control 

Business 
Actors 
(Personnel) 

A. Healthcare Provider  
    Federally Qualified Health Centers (2 clinics) 
    University of Wisconsin Family Medicine (1 clinic) 

 Physician 

 Nurse 

 Medical assistant 

 Clerk 
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B. Laboratory Staff 

 Technician 

 Laboratory Information Management System (LIMS) personnel  

C. Public Health Staff 

 Wisconsin Diabetes Prevention and Control Program Staff 

 Wisconsin Public Health Information Network (WI-PHIN) Staff 

D. Consumer (Patient) 

Technical 
Actors 
(Information 
Systems) 

 Electronic Health Record Systems  

 Laboratory Information Management Systems  

 Wisconsin Public Health Information Network  

 Patientôs Personal Health Record (PHR), Phone 

 

Flow of Events Data Categories 
by Events 

1
st

 
Encounter 

Patient visits Healthcare Provider (1
st

 Encounter) 1
st

  Encounter  

Clerk conducts registration, obtains patient consent(s), and starts the 
encounter in EHR-S 

Demographic  data 

Nurse obtains vital signs and enters data into EHR-S Vital signs data 

Physician conducts exam and enters exam data into EHR-S Exam data 

Physician orders HbA1c test via EHR-S Lab order data 

Nurse receives order via EHR-S, draws blood specimen, sends 
specimen to the Laboratory  

Laboratory LIMS receives test order from EHR-S Lab result data 

Laboratory Personnel processes the specimen (receives/logs-
in/analyze) and enters test results into LIMS 

LIMS uploads test result data into EHR-S and anonymized test results 
data to WI-PHIN 

Physician retrieves HbA1c results from EHR-S and reviews results 

EHR-S uploads 1
st
 encounter data including HbA1c results into PHR Encounter data 

Physician communicates HbA1c results to Patient  and a need for a 
follow-up visit via phone 

Outreach report 

 

2
nd

 
Encounter 

Clerk schedules the appointment in EHR-S Appointment 
Schedule 

EHR-S sends appointment information to PHR and via phone 

Patient visits Healthcare Provider (2
nd 

Encounter) 2
nd

  Encounter  

Clerk conducts registration and starts the 2
nd

 encounter in EHR-S Demographic  data 

Nurse obtains vital signs and enters data into EHR-S Vital signs data 

Physician conducts exam and enters exam data into EHR-S Exam data 

Physician and Patient develop care management plan  Care plan data 

Provider records plan into EHR-S 

EHR-S uploads 2
nd

 encounter data including HbA1c results into PHR Encounter data 

Authorized Public Health Officer retrieves anonymized HbA1c test 
result data from EHR-S or LIMS for surveillance purposes via WI-
PHIN 

Diabetes Care 
Performance 
Measures and 
Surveillance Reports WI Diabetes Program staff gathers additional HbA1c data from other 

data sources 
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WI Diabetes Program staff generates HbA1c surveillance reports 

WI-PHIN transmits diabetes surveillance reports to EHR-S 

EHR-S receives diabetes surveillance reports from WI-PHIN  

Entry 
Condition 

Patient visits Provider; Provider orders HbA1c test 

Exit 
Condition 

Provider develops care management plan; Provider receives diabetes surveillance reports 

 

Figure 1 shows the UML Use Case diagram for the Glycemic Control use case, including both 

the first and second patient encounters.   

 

Figure 1 - UML Use Case Diagram: Glycemic Control 
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Figure 2 shows the Glycemic Control UML Use Case diagram for the first patient encounter. 

 

Figure 2 - UML Use Case Diagram: Glycemic Control ï First Patient Encounter 
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Figure 3 shows the Glycemic Control UML Use Case diagram for the second patient encounter 

and the Public Health actions.   

 

Figure 3 - UML Use Case Diagram: Glycemic Control ï Second Patient Encounter 
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Figure 4 presents the Workflow/Dataflow diagram for the Glycemic Control use case for the 1
st
 encounter. Note that Figure 4 skips 

the interactions of a clerk and a nurse with the EHR-S, including capture of patient consent(s), prior to the physician exam and 

HbA1c test order.  

Figure 4 - Glycemic Control: Workflow/Dataflow Diagram  
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Health Information Exchange Architecture  

 

Figure 5 presents the proposed high level architecture for the Wisconsin Health Information Exchanges related to the Glycemic 

Control Use Case. 

 

Figure 5 - High Level Architecture for Wisconsin Health Information Exchanges 


