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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 supipg 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 @are so as to improve healthiThe national strategy to develop a Nationwide Health
Information Network depends not only upon Electronic Health Record (H8§9d systems
(EHR-S) deployed in clinical practice, but the integration of both clinical andghedlth

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

The rationale for the integration of clinical EF&Rand public health information systems can be
seen in the area of chronic disease care management. While aggnaxmiber of healthcare
organizations have adopted health information technology (HIT) applications $&kiR

clinical registries) as primary tools for improving chronic disease care, so tod jalviéc

health agencies been involved in the activitiesgihesl to improve chronic disease care
management, surveillance, and prevention. An important public health tool in this regard is a
diseasespecific registry that contains information about disease prevalence, trends, and risk
factors among a populationitihvin a jurisdiction. These registries include information about
chronic diseases such as diabetes, asthma, cancer, etc.. Both clinical and public health
information systems, however -aloheaywtemsiveicdhn dev el
could lead ta 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), whanderstand the information exchange content, and-EWE@ndors, who

build these exchanges, to work together in a new way. Both users an® EétiRlors may no

| onger focus only on their individual practic
that their applications are interoperable with multiple ESRand public health information

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

This report describes a standardized approach for-ElRers and their vendors to work

together to assure interoperability of individual E8R, clinical registries, and public health
registries. The key to the approach pil oted
functional requirements were constructed to represent the neegarcalar 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 informatiwchanges; and second, via the development of a

! 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), BNE€ Coordinated Federal Health IT Plan 2I8.2. June

3, 2008. URL: http://www.hhs.gov/healthit/resources/HIT StrategicPlan.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



standardized technical framework for chronic care management that vendors could readily use in
designing and developing interoperable HIT products.

We worked with twartnersn this project; organizatiortbat represented users and vendors,
respectively: th&Visconsin Department of Health and Family Services (WDHFS) Diabetes
Control Progrant andIntegrating the Healthcare Enterpridea collaborative of EHFS

vendors and health professionals.

The repordescribes 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 Wiscdisinetes Mellitusvas selected amn
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 AFRADO was f irusntd eidn tPrHDdSUCoOesd pirrmo jtehce Hi
Vision for Functioml Requirements Specification for Electronic Data Exchange between
Clinical and Publ i ETheFRAD represe@satshoiten \grsian,of the2 0 0 6 ) .
Functional Requirement Analysis Docunesnd follows the standard softwarguirement

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 noffunctional requirements of the system, the esge 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 requirementssee needs that the

system must support, feystem 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 inforneatobiange 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 demongtoa 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 laéh 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 SHRta for aggregated data analysis

* Wisconsin Department of Health and Family Services; URlp://dhfs.wisconsin.gov/

® Integrating the Healthcare Enterpr$dlE). URL: http://www.himss.org/ASP/topics_ihe.asp

® Developing a Vision for Functional Requirements Specification for Electronic Data Exchange between Clinical
and Public Health Settings: Exaraplof School Health and Syndromic Surveillance in New York City. Public

Health Data Standards Consortium. 2006, 40p plus attachridRits.
http://www.phdsc.org/about/committees/pdfs/nhin/NYC_School_Health_SSS_Spec Final_103086tpdf

accessed on February 5, 2008.

" Bruegge B. and Dutoit A.H. Obje€@riented Software Engineering. Pearson Prentice Hall. Upper Saddle River,
NJ. 2nd edition: 4172.
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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 beulded 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 ottieronic conditions, e.g., asthma, cardiovascular
diseases, etc.

The Wisconsin FRAD enabled us, working with E3R/endors at thitegrating the

Healthcare Enterprise (IHE)}o develop a Chronic Care Management Technical Framé&toork
interoperable EHFS-based HIT applications. The Framework serves as a standardized umbrella
technical specification for the development of the IHE Integration Proéites Content

Profiles® 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 toeE& Bl to clinical registries on
patientlevel information for diabetes care management and on populatiel information for
diabetes populaticbased surveillance.

This project strengthened collaboration between public health andSEvRdors and helped to

establish a new I HE domain APublic Health, Re
healh i nf or mati on syst e msS&ystenmstThis domaenwasleredtediny wi t
addition to other domains at | HE that represe

interoperable EHFS-based systems such as Cardiology, Laboratory, Patient30ardination,
Radiology, etc.

The report includes several sections that describe HIT applications in chronic disease care
management and surveillance, the rationale for user andE¥Rdors collaboration in the HIT
applications design and developmehg project methodology, the two deliverabldise

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 thrext steps in strengthening users and ExfRendors 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.

° IHE Integration Profile is a gendc technical specification for the development of interoperable SHiRsed
application, e.g., CrodBocument Sharing Integration Profile.

%1HE 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 i Problems with Health Information Technology in Chronic
Disease Care Management, Surveillance, and Prevention

Chronic diseaséssuch as heart disease, cancer, and diabetesthe leading causes of death
and disability in the United Statesccountingor 70% ofthe 1.7 million deathsach yeam the
United StatesThesechronicdiseases also caus®jor 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 prevErFaklehronic

care delivery model incles seifmanagement, care planning with a multidisciplinary team, and
ongoing assessment and follayp. Adopting healthy behaviors such as eating nutritious foods,
being physicallyactiveand avoiding tobacco use can prevent or control the devastatiots effe
these disease’s.

The I nstitute of Medinformatien aboubpaheats andteed cadeh at A
importantto improvehealthcare delivery outconte’’ Clinical disease registridsve been used

by cliniciansto track patient informatiowithin the practicereachtheir patients with gaps in

care and assure that appropriate and timely care is provided during patient visits; and evaluate
practicé performanceThe frst clinical registries were developed in 1980s. \ifitreasing

evidene thatamore systematic information management approach helps improve healthcare
outcomes, a growing number of provider organizations adopted registries as a primary tool for
improving chronic caré’

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

diabetes registries, cancer registries, asthma registridsple conditions registriegtc. Data

for these registries comes from practice management systems, claims systems, laboratory
systems, pharmacy systg and EHRSs. Clinical registries are builis stanehlone systemto
supplement EHFSs™ as they manage a much smaller amount of patient information than EHR
SMost clinical registries op-SthaughesmesEIBRTr at el y
prodicts include registry functions.

Clinical registryapplicationsveredevelopeds homegrown systems (desgand programmed
locally); however some useommercial registry products and/or open source products including
those developed by governmental ages e.g., Cardiovascular and Diabetes Electronic
Management System (CVDEM$Heveloped for organizations participating in chronic disease

1 Centers for Disease Control and Prevention (CIN@}ional Center for Chronic Disease Prevention and Health
Promotion (NCCDPHRURL: http://www.cdc.gov/nccdphp/

12Bodenheimer Tet al.Improving Primary Care for patients with Chronic lliness: The Chronic Care Model, Part 2.
JAMA, 2002: 288(15): 1909914.

13 |nstitute of Medicine. Crossing the Quality Chasm. National Academy P, Washington DC, 2001.

14 Using Computerized Registrigs Chronic Disease Care. First Consulting Group. California Healthcare
Foundation2004. URL:
http://www.chcf.org/documents/chronicdisease/ComputerizedRegistriesInChronicDisease.pdf

5n this reportterms Electronic Health Record Systems (E&)Rand Eletronic Medical Record Systems (EMR

S) are used interchangeably.

® Health Resources and Services Administration (HRSA). Bureau of Primary Health Care. Cardiovascular and
Diabetes Electronic Management System (CVDEMS) Manual. URL:
http://www.cpca.org/healtiollabs/documents/CVDEMS%20USER%20MANUAL.pdf
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management programs of the Bureau of PrinkeglthCare, Health Resources and Services
Administration (HRSA)Regstry applications reside on a personal computer (PC) or network
server at the provider organization; they may be hosted by a commercial veadextarnal
entity at another locatigm.e., an organization that provides data integration services ingludin
registry services

Public health agencidsave beemvolved in the activities related to chronic diseeaee
managemerdnddiseasesurveillance angrevention.To support these activitigaiblic health
agency programs/divisions maintain diseggecfic registries that contain information about
chronic conditiongrevalence, trends, risk factors, gggnong populationwithin a jurisdiction.
These registries are populated with data from clinical setfmgstly sent via papdvased forms
or submittel electronically througlprogramspecific webbasedportalg as well awith data
collected through varioustatewide and nationalirveysincludingthe Behavioral Risk Factor
SurveillanceSurvey(BRFSS)that providesinformation regarding healthy lifesyle, i.e.,
physical activity, tobacco useutrition information etc.

Public healthregistryapplicationoperateasstandalone information systems that are not
interoperable with other information systewithin an agency. As clinical registries, picb
healthregistryapplications were developed lasmegrowrsystemssome use commercial

registry productsand/or open source products including those developed by governmental
agenciesPublic health registrgpplicationgeside on a personal computBQ) oragency 0 s
network server.

With the national effort odevelopng a Nationwide Health Information Netwodf regional
electronichealth information exchang@dIEs) built upon EHRSsdeployed in clinical settings
variousclinical and public healtmformation systenapplicationshave to bentegrated in the
HIEs!” HIEs have to assure thatl) EHR Ssand clinical registries built for individual practices
canexchangealata across practicas., become interoperable; and (2) clinical EBRand
registies canexchangealata withpublic healthregistries.

To enable these data exchanges, HIEs have to support functiarsoos diseasspecific
clinical and public health registriebhis requires users (clinicians and public health
professionalsyvho understand the information exchange content, and-iztilors, who build
these exchangew work together in a new way. Both users and ESiRendors may no longer
focus only on their individual practice/progransiIT applicatior(s), nowusers and vendors
have to assure thatdh individual applicatios areinteroperable with multiple EHSs and
otherregistries involved in the HIE in a particular jurisdiction @maehationwide.

This report describes a potential approachaw users and EHS vendors cawork together to
assure interoperability of individual EH®s andtlinical and public healthegistries within
HIEs.

" Department of Health and Human Services (HH®E ONC Coordinated Fedettagalth IT Plan 2002012.
June 3, 2008. URL: http://www.hhs.gov/healthit/resources/HIT StrategicPlan.pdf
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Solving Problems of Information Systems Non-
Interoperability i Efforts to Date

Working with Users

Building HIEs between multiple clical settings and public health programs requiresr's to

share HIT applications. In order to do so, users haaeh®vea consensus on (ammon
functionalities for interoperable EHRased clinical and public healtiformation systemacross
multiple health care organizations and public health programd(b) commondata sets to be
exchangedTo assure successful deployment of the interoperablelid4Rd products sers

also have to understand tierk processes and data flows related to informatanagementf
entities(stakeholders, actorg)volved in the exchangee., anindividual practicepublic health
program laboratory, etc.This requiresan organizedapproach in documentirfgnctions, data

sets work processesand data flown information management these entities as they relate to
patient care management, e.gatient visits, patient follovup, practice managemeiiealth
education, etc., and populatimased surveillan¢e.g.,data reporting tpublic health

prograngs), specfic public health progra(s) activities, etc. For an individual practice/program
these processes can be documented (specified) in the Functional Requirement Analysis
Document (FRAD) a standardized information system design specification that descrédyes us
needdor aninformation technology (IT) applicatiof FRAD serves as a functional standard for
HIT application®®

However in the United State$;RADs have not been widely used by users in guiding thsign

of HIT applications The Health Informatiofechnology Standards Panel (HITSP)
Interoperability Specification for the national Biosurveillance Use Case identified no functional
standardsis referencedJsers are largely unawanétheir role in the information systems design
and are oftettacking informatics skills needed to participate in #ieAD development.

With the support from HRSAhe Riblic Health Data Standards Consortium %) has
developed® FRADsfor the public health domains sthool healthsyndromic surveillangé*

and diabete&escribed further in this repdit two jurisdictions New York City andhe State

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

18 Bruegge B. and Dutoit A.H. ijectOriented Software Engineering. Pearson Prentice Hall. Upper Saddle River,
NJ. 2nd Edition. 1172.

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

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

Consortium; 2007. URLkttp://www.phdsc.org/about/committees/p@BIDSCHRSA%20Panel%20

%20December%206%202006%28/620Final%20Report.pdf

? 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

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

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

Health Data Standards Consortium. 2006, 40p plus attachridRits.

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 agémsiescifypublic health
information systems requirementsvendordrom theuser perspectiv

FRAD is a product of the requirement analysis phase of the information system design.
Specifying useneeds for an IT application in IT languaged formatFRAD allowsusersto
control the applicatiodesign andlevelopment process to assure thatr needs specified in the
FRAD are adequately translated into the IT prodEorty to sixty percent adrrors insystems
have been traced back to the requirements angllyasse 70-85% of total revisions can be
attributed to requirements errdfs_ack of FRAD use can significantly jeopardize the
development o$uccessfuHIT applications.

FRADs arecritical in the development of interoperable HIBecausehe FRAD describes an
individual application design in a structured way (HIT application goal, actors, functions, data
sources, workflow and data flow modedsid ahigh level architecture), comparison of individual
FRADs allowsusergto distill common features across hiple individual applications within

HIEs and to bud a consensus among users of diffetdhit productson those featuressettinga
common ground fointeroperability of HIT applications undezgionalHIEs and a NHIN

Working with Vendors

IT vendorsuse proprietary technical documentatiem describéhedesign andlevelopment of
IT application Vendois proprietary requirement analysis documents (RA@siser needs for
IT applicationdesign(oftenwritten without direct user involvemenandinformation S/stem
(IS) DevelopmenBpecificatiors%* describea particularapplicationthatmaynot include
requirements to exchange data across the applicatidess specifically requested by users

TheIntegrating the Healthcare Enterprise (IHE) collalorative of EHRS vendors and health
professionahssociation- has been focusing anabling interoperabilitfinformation
exchangesacrosHIT products. IHE develops specific technical documents for HIT vendors
(Technical Framework Integration Profile, Content Profiles, etoghich allow vendorso build
their individualsystemsn complance withcommon interoperability standardeerebyenabling
HIEs. As the result, the proprietaBRADs andIS developmentpecificatiors have to comply

with the conensusbased common IHEechnicalspecifications used across vendors. In its
process, IHE réson the user inpujprofessional associationgliiding the development of the
IHE technicaldocuments.

Based upon invitation from IH® represent public health the development of interoperability
standardsthe PHDSC has been working to eng#ggepublic health community ihelping
vendorgo define unified public health requirements for interoperable E&Rased clinical and

%2 pPHDSC/HRSA Expert Panel in Electronic Data Exchanges; 2006 Decerb@086; Washington, DC: Public

Health Data Standards Consortium and Health resources and Seringsstration; 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/wp808-0505.pdf

% Bruegge B. and Dutoit A.H. Obje@riented Software Engineering. Pearson Prentice Hall. Upper Saddle River,
NJ. 2nd Edition. 1172.
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public health information system3The PHDSChas proposed irsy FRAD as a tool for
communicatingstandardizediser requirementstothe IHE process.

Project Goal, Approach, Partners, and Methodology

Thegoal of this project was to develop an approach of how users andE¥Rdors aawork
together to assure interoperability of individual E8R, clinical registries, and public health
registries within HIEs by standardizing the health information technology (HIT) application
design and development.

Theobjectivesof this project wee 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 vemalénsld interoperable
standardized EHS-based clinicapublic health information system.

Our approachwasbased on (1) working withserson documentingunctional requirements for
the design of an individual HIT applicatidor a selected domaimasedn the FRAD
methodologydescribed belowand (2)using FRAD contenih working withEHR-S vendorst
IHE to inform the development standardized technical documents (Technical Frameworks,
Integration Profiles, Content Profiles, etc) which EBRendorsill use to build interoperable
HIT products for HIEs.

Diabetes Mellitusvas selectedsan example of the chronic disease management ddordims
projectin consultation with HRSAThis domain was selectéeécause of the high prevalence of
diabetes inthe United States:rom 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 diabétes

We worked with twgartners in this project, i.e. organizations who representeersand
vendors. Th&Visconsin Department of Health and Family Services (WDHp8jticipated in

the development of the functional requiremeartalysis documeribr diabetes care management
and surveillancérom the user perspectivetsing the Wisconsin FRAD, evfurther worked with
thelntegrating the Healthcare Enterprise develop a Technical Framework for interoperable
HIT applications in chronidisease&are management.

% Building a Roadmap foHealth Information Systems Interoperability for Public Health. Public Health Data
Standards Consortium. 2008, 70piRL: http://static.ihe.net/Technical_Framework/upload/AHE
PHDSC_Public_Health_White_Paper_200B29.pdf

% Centers for Disease ControldaRrevention (CDC). Diabetes Data and TrettRL
http://www.cdc.gov/diabetes/statistics/prev/national/figpersons.htm

2" Wisconsin Department of Health and Family Servit48L: http://dhfs.wisconsin.gov/
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The PHDSC FRAD developmentethodology’® was used in the development of the WDHFS
FRAD for diabetes care management and surveillahike WDHFSPublic Health Information
Network (WFPHIN) and WDHFSDiabetes Prevention and Control Progr@rogram)served
as examples of public health pragisto beinvolved in HIEs in Wisconsin.

The FRAD document was developed based on the Wisconsin Diabetes Mellitus Guitfelines
(Attachment 1)and was focused dhe Glycemic Control use case. THmbetes domaispecific
informationfor the FRAD was olatined via (apninterview with the WDHF®iabetes

Prevention and Control Prograstaff in November 20Q1b) review of the Program reports and
publicationsand(c) literature search. In the interview we asked questions dbedrogram

staffd surrent vork practices and dafgenerating activities related to diabetes care management,
disease surveillance and preventias well as their vision for future electronic HIEfie FRAD

was validated by the WDHFS informatics stdifiec PHDSC Nationwide Healthformation

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

Because both clinical and public health registries play significargiroliabetes care

management and surveillance, we conducted broad analysis oéictind public health regigtr
functions as well as analysis of data content for both systems used in diabetes care management
and surveillancevial i t er at ure search and by reviewing
reports®>3!

We furtherworked withIHE to propagat¢he WisconsinFRAD for diabetes care management
and surveillancento the IHE Care Management Technical Framewfkamework)document
that will serve as an umbrelgecificationfor the future development of the IHE Integration
Profilesand ContenProfiles to assure interoperability between HIT applications in chronic
diseaseare managemeand surveillance

In addition to working on the development of the IHE Care Management Technical Framework,
we also participated in the developmehtHE Immunization Registry Content Profile ahdE
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) & OC Cancer Registries Program, respectivEhough his workwas

out of scope of the HRSAInded activitieon diabetesaremanagement described in this

report, t helpedPHDSCto build a stronger presencd IHE, allowedusto better understand IHE
processesonthe development of tivedeliverablegFrameworks, Integration ar€ontent

Profileg that will be used in our future work on specifying data corfandiabetes case

2 Develing 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 Y oRuBlity
Health Data Standards Consortium. 2006, 40p @ftzchmentsJRL:
http://www.phdsc.org/about/committees/pdfs/nhin/NYC_School_Health SSS_Spec_Final_103Da¢t pdf
accessed on February 5, 2008.

#Wisconsin Essential Diabetes Mellitus Care Guidelines. 2004. URL
http://dhfs.wisconsin.gov/health/diabetes/PDFs/GLIntro.pdf

302005. Wisconsin Diabetes Surveillance Report. URtp://dhfs.wisconsin.gov/health/diabetes/survrpt.htm
Last accessed February 13, 2008.

312006. Wisconsin Diabetes Surveillance Report. URtp://dhfs.wisconsin.gov/health/diabetes/survrpt.htm
Last accessed February 13, 2008.

t


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 excharayeballowedisto better undestand
commonalities across different registries.

In working with IHE, we used the IHE consenshbiasednethodologythat included participation
in overtwenty 0) 2-hourconference calls arfdur (4) 2-3 dayfaceto-face meetings of the IHE
Patient Care Gardination (PCC) and Information Technology Infrastructure (ITI) Technical
Committeego contribute in writing and reviewing of tteameworkdocument and other
relevant technical documetitan.

Sections that follow present the Wisconsin FRAD andHtie 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 didkietgzevalence of
diabetes has increased in the past decade. Using aydaemovingaverage, diabetes has
increased 33% from 1989 to 2001 (4.2% to 5.6%). Furthermore, an estBB8&t600 persons in
Wisconsin aged 404 years have préiabetes. Diabetes is more prevalent in ceracral and
ethnic populations, including Hispanics/Latsnad\frican Americans, and American Indians.

The cost of diabetes in Wisconsin is staggetioling$2.8 billion in 1998 includingstimates

of direct annual medical cao®sts of$1.26 billion and indirect costs (lost workdays, restricted
activity days mortality, and permanent disabilitiesj $1.54 billion While diabetes is currently a
serious health issue, the prevalence is expected to grow each yego@sulh&éon diversifies

and ages and as the number of overweight and obese people inci##smimsin.Being

overweight or obese increases the risk of developing type 2 diabetes; the epidemics of diabetes
andoverweight/obesity are strongly associafBge Wisconsin Diabetes Strategic Plan, 2004
2009provides a framework for Wisconsin organizagsdomobilizearound a set of common

goals affecting aléreas of diabetes care and preventfoviarious organizatiasin Wisconsin
endorsed the Strategic Plan (Attachm@®nt

Health Information Exchanges and Diabetes Care Management in Wisconsin

Undert he Gover nor 6 shedHealth GareiQuadity abd Rhtent Safety Board
(Board) haseen established to develop a roadmap for statewide use eS&tdRshare
informationandto improve patient care while protecting patient privacy. The gdalhave

100% adoption oEHR-Ss by healthcare providers and to have appropriate exchanges of health
information within these systems in five yeéts.

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

participants in the WismsinState eHealth hitiative. Public health data systems maintained by

t he Department should be ready tBHRISecei ve/ exc
electronicallyvia Electronic Health Recorid Public Health (EHRPH) interoperable information

exchanges

32 Wisconsin Diabetes Strategic Plan. 28M09.URL:

http://dhfs.wigonsin.gov/health/diabetes/strategicplan. HI&4t accessed on February 5, 2008.

#The term fheeHeelatlhtoh sotraneds for the electronically enabl e
health care.

3 State of Wisconsin. eHealth Care Qualihg&Patient Safety Board. URL:
http://www.wisgov.state.wi.us/appointments_detail.asp?boardid=203.
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TheWisconsin Essential Diabetes Mellitus Care Guidefilngsttachmentl) require physicians
from various specialties (primary care providers, endocrinologists, cardiologists,
ophthalmologistsgentists, et¢.and various clinical settings to coardte patient care and
exchange patient informatiomhirteen primary care clinics at Thedacare in northeastern
Wisconsin have been usiaglinical registryfor chronic care management trackiofgthe
National Committee for Quality Assurandé@QA)-recommaded services and interventions
for chronic disease and preventive c&rehe WDHFS Wisconsin Collaborative Diabetes
Quality Improvement Projettis aimed to evaluate the implementation of the Guidelines by
comparing datérom participatinghealthcare mamggment organization$iMOs). The
performance on all Comprehensive Diabetes Care medSir#gisconsinhas improved as
follows:

y LDL Screeningmproved by 34% since 1999 (24 percentage points from 70% to 94%)

y LDL Controlled<130 mg/dL improved by 68%ince 1999 (30 percentage points from
44% to 74%)

y LDL Controlled<100 mg/dL improved by 9% since 2004 (4 percentage points from 47%
to 51%)

y Nephropathy Monitoringmproved by 42% since 1999 (19 percentage points from 45% to
64%)

y Poorly ControlledHbAlc (>9.0%) improved by 28% since 1999 (8 percentage points from
29% to 21%; lower value desired)

y One/moreHbAlc Testsimproved by 10% since 1999 (8 percentage points from 84% to
92%)

y Eye Exammproved by 10% since 1999 (6 percentage points from 6388%)

The WDHFSDiabetes Prevention and Control Progrestiects their data through various
surveys antbr administrative data sources (Attachmerntsihg papebased formsThe EHR
based HIEs across cliniciaaad the Prograroould helpimprove population-based surveillance
on diabetesjiabetecareoutcomesevaluation and communication across participants in
diabetes care, contr@nd prevention (patients, clinicians, public health practitiQredthe
general public)n Wisconsin

The propsed specification is aimed to describe work processes and information exchanges
related to diabetes care managemsmtveillanceand preventiometweerpatientsclinicians
andpublic healthpractitionergo inform the development of electronic Hlfés diabetes care

and controin Wisconsin As the first step,his specification is focused on one component of the

% Wisconsin Essential Diabetes Mellitus Care Guidelig@88. URL:
http://dhs.wisconsin.gov/health/diabetes/PDFs/GLIntro.pdf

% The National Committee for Qugl Assurance (NCQA)URL: http://www.ncqga.org/tabid/675/Default.aspx

" The Wisconsin Collaborative Diabetes Quality Improvement Project,. 2006
URL:http://dhfs.wisconsin.gov/health/diabetes/hmo.htm

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

http://en.wikipedia.org/wikiealth Plan Employer Data and_Information |Sedt 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 carmanagemerit Glycemic Control that will serve ashe first phase in specifying
functionalrequirements foHIEs for diabetesare and control

The goal of diabetesaremanagement 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 retinopathgphropathy, and neuropathy. Nevertheligs,
macrovascular complications of diabetes are rpoggalent and are the major cause of disability
and death ipatients with diabete¥.Reduction in hyperglycemi@levated levels of glucose in

the blood)significantly decreaselsoththe micre and macrovascular complications of

diabeteg %4142

Glycemic controls referred to periodic measurements offteenoglobinHbAlc (HbAlc or
Alc), glycosylated hemoglobinas an indicator for levels of glucose in the bldgbAlc test
has becomethig o | d e n and a prichay mietholdr accessmg and monitoring glycerm
control in patients with type 1 and typeli2abetesandone of theHealthcare Effectiveness Data
and Information Set (HEDI$)Comprehensiv®iabetes Care performance measimedinical
care of diabetegatients

All laboratories determiningdbAlc should use methods certified by the National
Glycohemoglobin Standardization Progratiigh-performance liquid chromatography is used
for HbAlc assays tests. Table 1 presdiitg\1c thresholds in nowliabetic and diabetic
individuals.

Table 1 - HbA1lc Levels

Patient Type HbAlc Levels*
Non-diabetic Person Perfect 4-6% 70-130 mg/dl (3.9-7.2 mMol/L)
. ) Average < 8% < 200 mg/dl (11 mMol/l)
Persons with Diabetes
Poor 9-15% 200-500 mg/dl (11-28 mMol/L)

39 American College of Endocrinology (ACE) Consensus Statement on Guidelir@cemic Control. Endocrine
Practice2002.8(1):511

“0 Diabetes Control and ComplicationsdirResearch GroufT.he effect of intensive treatment of diabetes on the
development and progression of lelggm complications in insulidependent diabetes mellitd$.Engl J Med.
1993;329:977986.

“1 Ohkubo Y, Kishikawa H, Araki E, et dhtensive instih therapy prevents the progression of diabetic
microvascular complications in Japanese patients witiimanin-dependent diabetes mellitus: a randomized
prospective 8/ear studyDiabetes Res Clin Pract995; 28:103117.

“210. UK Prospective Diabetesi®ly (UKPDS) Grouplntensive bloogglucose control with sulphonylureas or
insulin compared with conventional treatment and risk of complications in patients with type 2 diabetes (UKPDS
33)[erratum inLancet.1999;354:602]Lancet.1998;352:837853.

43 National Committee for Quality Assuran@e8CQA). Healthcare Effectiveness Data and Information Set
(HEDIS). URL: http://www.ncga.org/tabid/59/Default.aspx
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TheHbAlcassessments should be performed at least twice per year ingahierdre at the
target level (€.0%) and quarterly or more frequently in patients who are above the target, who
areundergoing a change in therapy, or Bath

To inform the development electronic HIESor diabetes carm Wisconsin, we selected
Glycemic Controbs an example of the clinical scenario (use case) that involves information
exchanges between participants in diabetes(pateent, cliniciansand laboratoridsand
populationhealth surveillance (clinicians, laboratotiaad public healtipractitioners.

Goals of Health Information Exchanges between Clinical and Public Health Information Systems
in Diabetes Care Management: Glycemic Control

Clinical Care Goals:

1. To monitor bood sugar levelgHbAlc levels)in patients with diabetet® prevent acute
and chronic complications

2. To inform clinical decisions in defining diabetes care managementplatreamlining
patient encounter and laborataegtinformation

3. Toimprove conmunicatbn between patient and provider care coordinatign
4. To | mpr oV eepoptingafcperiormandesneasures

Population Health Goat

1. To monitor prevalence of diabetes in the commuratyd HbAlc testing trends
(frequency and levels);

2. To inform dinical decisions in defining diabetes care management plan by providing
clinicians with community healtimformation and communitsesources

3. To improve communication between patgemind providers on care coordination by
providing patients with educatiah materials on diabetes management iaformation
oncommunity resources

Actors i Participants in Health Information Exchanges: Glycemic Control

The followingorganizationsill participate in HIEs:
A Clinical Settings that ProvidBiabetes Care:
o0 Two Fealerally Qualified Health Cente(6QHC)
o0 Department of Family Medicine, University of Wisconsin
A Laboratoryies)that performdibAlctests
A Wisconsin Department of Health and Family Services
0 Wisconsin Public Health Information Network (WHIN)
0 Wisconsin Dialetes Prevention and Control Program

4 \Wisconsin Essential Diabetes Mellitus Care Guidelig@88. URL:
http://dhs.wisconsin.gov/health/diabetes/PDFs/GLIntro.pdf
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Functions T Needs of Clinicians and Public Health Practitioners in Health Information
Exchanges: Glycemic Control

The following functioral requirementsvill be supported by HIE:

1. Collect store and manageatien® sn®unterdata inthe EHR-S deployed at the
healthcare setting

2. Collect, storeand manageélbAlctestdata in theslectronic Laboratory Information
Management System (LIM& LIS) deployed at the laboratory setting

3. Integrate EHRS and LIMS to exchange patiddbAlctestorders and results data

4. Enable access to the EFRand/or LIMS for an authorized public health personnel via
WI-PHIN to retrieve dedentified information orHbAlctests results for populatien
based surveillange

5. Communicate communitkevel information on diabetes surveillanaed community
resourcedack 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 norfunctional regiirements will be supported by HIE:

1. Assure reliable health information exchange, e.g., perabata uploadhackups, audit
trail, etc;

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

3. Assure patient pviacy protection, e.g., patient consent, anonymization of information
used for populatioevel surveillance, etg.

4. Assure adherence to the national health information technology standards

Data Sources

For patient care managemenirposesthe followingclinical data sourcethat contain individual
patient information will be included in HIE (Rige 4& 5):

A Electronic Health Record Systems and
A Laboratory Information Management Systems

For public health surveillangairposes and to generate diabeterveillance reports to
providers in addition to the clinical data sourqéisted aboveptherdata sourcewill be
included in HIE adollows:

A Wisconsin BehSuwdy(BRFS) Ri sk Factor
A Wisconsin YoSuvéy(YRB® Yk Behavior
A Wi s tnpatiestiHospitalizatioDischarge Database
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A Wisconsin Emergency Department Visits
A Wisconsin Mortality Files

A Estage Renal Disease (ESRMtwork Data

A Wisconsin Medicaid Program Dat a

A Wisconsin Medicare Program Dat a

A Wi sconsi n CdPomlation ERtienatesr d s an

A Wisconsin Birth Records

A Wisconsin Family Health Survey

A Wi sconsi n Co lQualty mpravenient ProjétiData e t e s

A Wi sconsin Di ab et RrgectQataflom theySedticABp Fedevalyme n t

Qualified CommunityHealth Centers

Dataforms used by these data sources will be collectedcanssmapped to define a dataset to

be used inthe HIE Table2 contains examples of data categories and related national standards
by data source in the Glycemic Control Use Cabe.full diabetes care and surveillance data set
is presented ifable 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

Provider/Settin
Record System Demographicg
_ _ IHE PX PDQ™
Patient Demographic HITSP CE IS 03
HL7 CDA 2’

Visit/Encounter Data HITSP BIO IS 028

HITSP BIO IS 02

HbAlc Order
49
Claims X12837
Laboratory HITSP EHR-Lab IS
:\qformatlon HbAlc Results 01
anagement IHE-Lab®°

System

“ Integrating the Healthcare Enterprise (IHE). Patient Demographic Query Puile.
http://static.ihe.net/Technical Framework/upload/IHE ITI_TF Supplement PIX PDQ HL7v3 Tl 2007 08 15.pd
f

“® Health Information Technology Standards Panel (HITSP). Consumer Empowerment (CE) Interoperability
Specfication (IS). HITSP CE IS 03. URLhttp://www.hitsp.org

“"Health Level Seven (HL7). Clinical Document Architecture (CDA). Version 2. Ufith;//www.hl7.org

8 Health Information Teltnology Standards Panel (HITSP). Biosurveillance (BIO) Interoperability Specification
(IS). HITSP BIO IS 03. URLhttp://www.hitsp.org

“9 Accredited Standard Committee (ASG)L2. URL: http://www.x12.org/

0 Health Information Technology Standards Panel (HITSP). Electronic Health Resbodatory (EHRLab)
Interoperability Specification (1S). HITSP BIO IS 01. URittp://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/
http://www.hitsp.org/

Population Health Data

EHR-S, LIMS Aggregate Diabetes Selfi Reported Responses on
Behavioral Risk Surveillance Data: Current A Frequency of HbAlc Test
Factor Survey Status of Diabetes Care
(BRFS)
Aggregate Diabetes Percent of Patients Self-Reported
Surveillance Data: Having in the Past Year

Trends in Diabetes Care A HbAlc Tested
A Seen a Provider

EHRS, Aggregate Diabetes Diabetes Prevalence by
BRFS Surveillance Reports A Age
A County

A Race/Ethnicity

Sociodemographic

A Marital Status

A Employment

A Household Income
A Education Level

Risk Factors
A BMI
A Weight Status
A Physical Activity
A Physical Activity & Weight Loss
A Smoking Status
A Cardiovascular Conditions
o Cholesterol checked
o Told cholesterol high
o Told blood pressure high
o Taking medication for high
blood pressure
A Fruit and Vegetable Consumption

Status
American Diabetes Economic Costs of Diabetes Costs
Association (ADA) A Direct (Medical Care)

A Indirect (Lost Productivity)

Agency for HEDIS: Diabetes Care
Healthcare Research
and Quality (AHRQ)

Glycemic Control Use Case

Table3 contains the description of ti&ycemic Controlise case foHIE.

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

Use Case | Glycemic Control

Name

Business A. Healthcare Provider

Actors Federally Qualified Health Centers (2 clinics)
(Personnel) University of Wisconsin Family Medicine (1 clinic)

e Physician

e Nurse

e Medical assistant
e Clerk
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B. Laboratory Staff
e Technician

e Laboratory Information Management System (LIMS) personnel

C. Public Health Staff
e 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

e Laboratory Information Management Systems

e  Wisconsin Public Health Information Network

e Pati ent 0 sHedhleResoml (PHR), Phone

Flow of Events

Data Categories
by Events

1% Patient visits Healthcare Provider (1*' Encounter) 1°' Encounter
Encounter | Clerk conducts registration, obtains patient consent(s), and starts the | Demographic data
encounter in EHR-S
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 HbAlc 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-
infanalyze) 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% encounter data including HbA1lc results into PHR Encounter data
Physician communicates HbA1lc results to Patient and a need fora | Outreach report
follow-up visit via phone
2" Clerk schedules the appointment in EHR-S Appointment
Encounter Schedule

EHR-S sends appointment information to PHR and via phone

Patient visits Healthcare Provider (2" Encounter)

2"% Encounter

Clerk conducts registration and starts the 2™ 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

Provider records plan into EHR-S

Care plan data

EHR-S uploads 2™ encounter data including HbA1c results into PHR

Encounter data

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

WI Diabetes Program staff gathers additional HbAlc data from other
data sources

Diabetes Care
Performance
Measures and
Surveillance Reports
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WI Diabetes Program staff generates HbAlc surveillance reports

WI-PHIN transmits diabetes surveillance reports to EHR-S

EHR-S receives diabetes surveillance reports from WI-PHIN

Entry Patient visits Provider; Provider orders HbAlc test

Condition

Exit Provider develops care management plan; Provider receives diabetes surveillance reports
Condition

Figure 1 shows the UML Use Case diagram for @igcemic Control use casencluding both
the first and secongatientencounters

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

Figure 2 - UML Use Case Diagram: Glycemic Controli First Patient Encounter
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Figure 3 shows the Glycemic Control UML Use Case diagram fadbendpatient encounter
and the Public Health actions.

Figure 3 - UML Use Case Diagram: Glycemic Controli Second Patient Encounter
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Figure4 presents th&Vorkflow/Datalow diagramfor the Glycemic Control use caf® the ' encounterNote that Figre4 skips
theinteractions of a clerk and a nurse with the ESlRcluding capture of patient consent{®jor to the physician exam and

HbAlctest order.

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

Figure5 presentshe proposedigh level architecture for thé/isconsinHealthInformationExchangeselated to the ycemic
ControlUseCase

Figure 5 - High Level Architecture for Wisconsin Health Information Exchanges
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