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1 Executive Summary

Today, up to 70 percent of healthcare provider processes are paper-based, and as a result, are error-prone, time-consuming, and not cost-effective. Caregivers must spend time administering these processes, instead of using that time to focus on patient care.
With solutions that use electronic clinical forms, automate caregiver processes, integrate with clinical systems, and provide a central repository to store and retrieve clinical information, processes are streamlined and made more efficient. Additional functionality can be built-in to electronic forms, such as enabling caregivers to automatically check for drug interaction issues before prescribing medications. 

By using the familiar Microsoft® Office System and other Microsoft technologies to build a solution, you can address the business challenges associated with current clinical forms processes. Hospitals worldwide, such as Swedish Medical Center (United States) and Klinikum Ingolstadt (Germany) have increased capacity without adding employees by using clinical forms automation solutions based on the Microsoft Office System.
This guide describes a sample solution that uses Microsoft Office 2003 and other Microsoft technologies to improve healthcare provider processes. This guide also provides an analysis of the business challenges that clinical forms automation can help solve, as well as considerations to keep in mind if you decide to implement a clinical forms automation solution. 

Purpose of This Guide
This guide is designed to help decision makers evaluate and recommend information technology solutions to improve clinical and administrative processes. It summarizes business challenges and describes how a Microsoft Office System-based solution can address these challenges. This guide does not describe the steps required to implement a complete solution. 
This technical discussion guide contains the following information:

· A discussion of the business challenges associated with paper-based clinical and administrative processes, a description of a potential solution, and a discussion of how Microsoft Office System can be used to automate clinical and administrative forms and associated processes
· An architectural overview of a sample solution and a description of the sample solution in action
· A description of various infrastructure considerations, including software, integration, scalability, and security considerations
· A description of the next steps to take to develop or obtain a clinical forms automation solution, including a description of required resources and skill sets, as well as a list of Microsoft partners that can provide a solution
2 Business Challenges and Solutions
This chapter describes at a high level the business challenges that healthcare provider organizations face with current clinical forms and how automating these forms and associated processes with a Microsoft Office System-based solution can address those challenges. 
Business Challenges
The current process associated with completing and routing clinical forms tends to be manual, time-consuming, and potentially error-prone. These issues can lead to patient and healthcare provider dissatisfaction. The main challenges include:
· Time wasted in completing, deciphering, and routing handwritten forms, such 
as triage or lab orders

· Risk of errors due to illegible or incomplete patient information

· Long patient wait times driven by lack of timely communication 

· Disproportionate amount of caregiver time spent on administrative tasks instead of patient care
Taken together, these challenges can adversely affect operating costs and the quality of patient care. 

For example, when a patient is initially assessed, caregivers complete a paper form that captures information about the patient including his or her symptoms, vital signs, and preliminary findings of the examination. Based on this information, the caregiver can order lab tests by completing another paper form. The lab order must also be noted on the patient’s chart. The lab order is deciphered, the appropriate tests are completed, and then a paper print-out of the results are eventually returned to the caregiver manually, such as through interoffice mail. The caregiver acknowledges the receipt of the results, which are then added to the patient’s chart. 
A significant amount of time is spent interpreting handwriting, manually entering information into forms and charts, routing forms, and administering the process—time that would be better spent caring for the patient.

Addressing the Challenges

There are many ways to address the individual issues described in the previous section; however, one way to address them is to automate clinical forms processes so that less time is spent reentering information or administering processes. Such a solution might offer the following:
· Accurate and complete capture of patient information 
· Real-time updates to patient information to facilitate appropriate and timely treatment

· Immediate access to patient lab test results and to other data from disparate systems

· Less time spent managing the flow of administrative information, and more time spent providing care
This technical discussion guide describes a sample solution built with Microsoft Office System and other Microsoft technologies that addresses these business challenges. 

Automating Clinical Forms Using the Microsoft Office System

Microsoft Office System and other Microsoft technologies can work together to automate clinical form processes and integrate with clinical systems. The specific Microsoft technologies that drive this sample solution are:
· Microsoft Office InfoPath® 2003 SP1
· Microsoft Windows® SharePoint® Services 

· Microsoft BizTalk® Server 2004 with the Microsoft BizTalk Accelerator for HL7

InfoPath

InfoPath 2003 enables the creation of rich, dynamic, electronic forms that teams and organizations can use to gather, share, reuse, and manage information—improving collaboration and decision-making. InfoPath can also help reduce errors by ensuring complete, legible, and timely capture of patient information.
For this sample solution, InfoPath provides the following functionality:

· Automatic validation of entered information: When a caregiver completes a form, the entered information is checked to ensure that all required information was gathered and that the information in each field is appropriate for that context. 
· Reuse of data: InfoPath forms streamline the process of gathering, reusing, and sharing clinical and administrative information. Based on XML, InfoPath forms provide meaning to individual pieces of data that are entered into a form. This means that individual pieces of data need to be gathered only once; then they can be stored and automatically pulled and used as needed. 

· Dynamic form updates: As a caregiver fills out a form, the form can automatically update based on entered information so that the form can help guide caregivers through the patient information-gathering process.
· Integration with other systems: InfoPath can be configured to integrate with other systems, such as drug interaction databases, which can warn a caregiver if recommended drugs might adversely interact with each other.
· Integration with Windows security: When a form is complete, the caregiver must “initial” the form by selecting a check box. This adds the caregiver’s credentials, based on the computer to which the caregiver is logged on, to the form. The credentials add accountability to the information in the form because it enables auditing and reporting. 

Depending on how the solution that you deploy is developed, a clinical forms automation solution can provide medical alerts and notifications to clinicians using InfoPath forms. When a patient’s status is updated, the physician can receive an e-mail or pager alert so time is not wasted constantly checking lab systems, Web sites, or whiteboards for status. 
Windows SharePoint Services 
Windows SharePoint Services technology in Windows Server 2003 makes it simpler for IT professionals to implement and manage a team collaboration infrastructure and deliver immediate benefits to users. Use Windows SharePoint Services to aggregate and organize information and provide key communication and collaboration capabilities. In this solution, Windows SharePoint Services provides the following functionality:
· A team collaboration Web site: This Web site is a central repository of information for caregivers. Caregivers can share information about patients as needed. This site also acts as a digital whiteboard that provides information about the status of a patient and processes in real time. It can potentially help reduce errors by enabling a physician to select from patient names and standard lab tests that are already in the system, which eliminates the need to manually re-write the patient name or lab test.
· Web Parts: Windows SharePoint Services uses Web Parts to easily create and design a Web page that offers the necessary functionality to end users. For example, the team collaboration Web site might use a Web Part that displays all of the InfoPath forms currently in use for patients and caregivers in a specific department.
BizTalk Server 2004 with the BizTalk Accelerator for HL7 
BizTalk Server 2004 is the centralized engine that integrates information and processes with existing systems in your IT infrastructure. BizTalk Server 2004 can route orders and results between InfoPath, Windows SharePoint Services, and clinical systems, such as a lab processing system. In a clinical environment, the BizTalk Accelerator for HL7 is used to convert the HL7 messages used by most clinical systems into XML so that these systems can communicate with Web services that use XML in their communication. The technical details of BizTalk Server 2004 and the BizTalk Accelerator for HL7 are outside the scope of this guide. For more information, see:

· BizTalk Server 2004: 
http://www.microsoft.com/biztalk/evaluation/overview/biztalkserver.asp
· BizTalk Accelerator for HL7: 
http://www.microsoft.com/biztalk/evaluation/hl7/default.asp
For more information about the HL7 messaging standard, see the Health Level Seven Web site at:
http://www.hl7.org/ 

Benefits
The benefits that you realize from clinical forms automation depend on the solution that you implement. Automating clinical and administrative processes alone can provide significant benefits. By implementing a solution based on the Microsoft Office System and other Microsoft technologies, such as the sample solution described in this guide, you can realize an additional set of benefits. Furthermore, by extending the solution to other systems and business processes, you can address a variety of additional business challenges throughout the organization. 

Clinical Forms Automation 

By using electronic forms and automating clinical and administrative processes, 
you can:

· Reduce errors by ensuring complete, legible, and timely capture of patient information 

· Improve quality of care by reducing patient wait times caused by slow communication

· Reduce operating costs by eliminating paper-based systems and lowering processing time

· Improve caregiver job satisfaction by enabling caregivers to spend more time with patients and less time on administrative tasks

Clinical Forms Automation Using the Microsoft Office System

A solution based on the Microsoft Office System and other Microsoft technologies, such as the sample solution, further addresses the clinical forms business challenges. By using Microsoft technologies to create the sample solution described in this guide, you can:
· Minimize training time by enabling users to work in the familiar Office environment
· Maximize your investments in existing Microsoft products
· Use the flexibility of Microsoft software to rapidly adapt to changing business processes and new technical standards

When developing a solution in-house, you can:
· Easily create electronic forms with familiar and intuitive interfaces

· Adapt forms to meet evolving business processes and user preferences

Extending the Sample Clinical Forms Automation Solution
By expanding on the functionality of the sample solution described in this guide, 
you can create a clinical forms automation solution that addresses a broad range of business challenges beyond clinical and administrative processes. Such a solution is suitable for any department where paper-based processes prevent staff members from focusing on their core competencies. Other uses for a clinical forms automation solution may include: 
· Creating new forms for other departments

· Improving organization-wide collaboration

Creating New Forms
You can create forms to meet the business needs of a variety of departments, including pharmacy, radiology, admissions, dietary, and physical therapy.
The sample solution can also be extended to automate administrative processes. For example, you can also create forms for job applicants, customer support calls, or any other situation where data is collected, retrieved, or viewed.

Improving Organization-Wide Collaboration

The same approach and technology described in this guide to improve clinical and administrative processes can be combined with additions such as Microsoft Office SharePoint Portal Server 2003 or Microsoft Office Live Meeting to improve company-wide collaboration.
By using SharePoint Portal Server 2003, you can improve inter-department information-sharing and collaboration. SharePoint Portal Server 2003 is a secure, scalable, enterprise portal server built on Windows SharePoint Services that you can use to aggregate SharePoint sites, information, and applications in your organization into a single, easy-to-use portal. 
By using Live Meeting, you can improve the effectiveness of caregiver-to-caregiver interaction and caregiver-to-patient interaction, and you can extend caregiver training programs. Live Meeting is a hosted Web conference service that provides real-time collaboration features and gives you the power to work together with colleagues and patients no matter where they are. 
3 Architectural Overview
This chapter describes the architecture of a sample clinical forms automation solution at a high level. It also describes the process flow of information between the components. The architecture described in this section is based on the following reference implementations:

· Clinical systems integration 
· Clinical forms 
For more information about these reference implementations, see the “Reference Implementations” section in Chapter 5, “Next Steps” of this guide. 
Sample Solution Architecture

The architecture of a clinical forms automation solution can be composed of a client component and a server component. The client component is the interface used by caregivers or administrators to capture and share information with familiar and intuitive forms or to check status of a process on the digital whiteboard. The server component stores the information from the form; implements business logic, such as form routing; provides the Web interface to the digital whiteboard; and provides the integration between clinical systems, such as lab information systems. Figure 3.1 illustrates what the solution architecture might look like.
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Figure 3.1 
Sample solution architecture
Client Component 
On the client computers, the sample solution uses Microsoft Internet Explorer and InfoPath 2003 technology to provide caregivers with the following features:

· Electronic clinical forms
· Digital whiteboard

· Access to a central repository to share information and receive updates on processes 

Internet Explorer

The sample solution uses Internet Explorer to display the SharePoint site Web Parts that provide access to InfoPath forms. Internet Explorer can also serve as the digital whiteboard from which caregivers and administrators can check on the progress of a process. For example, a caregiver can use the digital whiteboard to check if a lab order has been completed. 
InfoPath

The sample solution uses InfoPath 2003 as the interface in which the caregiver completes or reads electronic forms. InfoPath enables the creation of dynamic and easy-to-understand on-screen forms that healthcare teams can use to gather, share, and manage clinical information. For example, a nurse can complete the ED Nursing Record Triage form to collect information about a patient’s vital signs, pain level, and triage category. This form is illustrated in Figure 3.2 in the “Clinical Forms Automation in Action” section, later in this chapter. 
Server Component
The server component provides integration with other clinical systems as well as the database for the team Web site. The sample solution uses the following software to provide this functionality:

· Windows SharePoint Services

· BizTalk Server 2004 with the BizTalk Accelerator for HL7

· Web services

· Microsoft SQL Server™ 2000

Windows SharePoint Services
The server component uses Windows SharePoint Services to host a team collaboration Web site for caregivers and administrators. The Web site is the interface caregivers and administrators use to access and share information, including InfoPath forms, status on processes, patient status, and key contact information. 
BizTalk Server 2004 with the BizTalk Accelerator for HL7
BizTalk Server 2004 orchestrates the data and business processes of the sample clinical forms automation solution. BizTalk Server 2004 provides the ability to integrate systems, such as a lab processing system, with the team collaboration site. The BizTalk Accelerator for HL7 extends the capabilities of BizTalk Server 2004 for healthcare providers by delivering a comprehensive HL7 messaging solution that enables sharing of patient information within and between healthcare organizations. 
Web Services

Web services are used to facilitate communication between the client and server components. Additionally, Web services are used when the server communicates with other clinical systems, either directly or through an integration technology such as BizTalk Server. For example, the sample solution uses Web services and BizTalk Server 2004 when a caregiver retrieves the list of patients while accessing the team Web site, obtains the status and results of orders for the patient, and submits new orders. 

SQL Server 2000

SQL Server 2000 can be used to store the information needed by the components of a solution. This can include information entered into InfoPath forms, such as a patient’s triage category, chief complaint, lab orders, and results. InfoPath forms can also be stored in Windows SharePoint Services form libraries. Additionally, Windows SharePoint Services uses SQL Server as its primary data repository. 

Clinical Forms Automation in Action
A clinical forms automation solution adds value by integrating systems and improving the flow of information through those systems. The following sections provide examples of how clinical forms automation can be used when collecting information from a patient, submitting a lab order, and receiving the results of the lab order. The functionality of the components depends on the solution that you develop or obtain from a partner. 
A clinical forms automation solution might streamline the following steps:

· Collecting patient information

· Sharing information and collaborating with team members
· Integrating with other systems
· Returning results to the caregiver
Collecting Patient Information
To collect patient information, a caregiver uses InfoPath and an InfoPath form. The caregiver completes a form, such as the one shown in Figure 3.2. 
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Figure 3.2 
Example InfoPath form
The caregiver can type in the information or use the built-in handwriting recognition functionality of InfoPath to convert handwriting to text. This feature minimizes the risk of another caregiver misinterpreting handwritten instructions. 
As the caregiver completes the form, the form might dynamically update based on the information entered, guiding the caregiver through the examination. For example, based on the symptoms listed by the patient, the InfoPath form might require certain fields to be filled out, but not others. The form might provide drug interaction warnings when the caregivers prescribe medication. 

InfoPath ensures that all necessary information is collected by requiring specific fields to be filled in. These fields can be distinguished by using visual cues such as a dashed red line that outlines each field. 
One of the required fields in the previous Figure 3.2 is the Triage Signature field. This field integrates the form with Windows security so the form can be “initialed” by a caregiver. The credentials of the user currently logged on to the computer are used, which provides caregivers the ability to audit.
If a caregiver attempts to submit the form without a value for one of these required fields, the caregiver will receive an error and must fill in the field before the form can be submitted to the repository.

Sharing and Collaborating Using Windows SharePoint Services
Once the caregiver submits the InfoPath form, the team collaboration Web site is updated to show the new patient information. The team site can contain a Web Part that serves as a digital whiteboard for the caregiver staff. Each entry on the whiteboard includes summary patient information, such as the patient’s name, chief ailment, and room number. A link to the detailed form is also added to the team site. As a result, other caregivers can easily see the status of a patient. 

An example of a team site is shown in Figure 3.3. The information displayed on the team site, including the inclusion of the digital whiteboard, is customizable based 
on how you develop the clinical forms automation solution or how a partner develops it.
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Figure 3.3 
An example team site with newly added InfoPath form

Integrating With Other Systems
As seen in the previous two sections, InfoPath integrates with Windows SharePoint Services to create an easy and efficient way for caregivers to enter patient information and share status. However, the real power of this solution comes from its ability to interoperate with clinical systems. This example uses a lab processing system, but the solution applies to other clinical systems as well. 

By using Windows SharePoint Services, BizTalk Server 2004, BizTalk Accelerator for HL7, Web services, and SQL Server 2000, the lab order can be placed in an InfoPath form and automatically added to a lab processing system. No one has to interpret the caregiver’s handwriting and manually enter the lab order in the lab processing system. This process is illustrated in Figure 3.4.
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Figure 3.4 
Clinical forms automation process flow
When a caregiver uses InfoPath to order a lab test, Web services, BizTalk Server 2004, and the BizTalk for HL7 Accelerator are used to store data in SQL Server 2000 and convert the XML of the InfoPath form into HL7. 
Once converted, the order is automatically added to the lab system and the lab technician completes the requested tests. Because the test request was automatically generated and not manually entered into the lab system from a paper form, there is less chance for error in this step. 
Returning Results to the Caregiver

When the technician has completed the tests and recorded the results in the lab system, BizTalk Server 2004 and the BizTalk Accelerator for HL7 convert the information from HL7 back into XML and update the data in SQL Server. As Figure 3.5 illustrates, the SharePoint site is automatically updated to reflect the status of the process. To view the data from the lab test, the caregiver simply opens the InfoPath form for the patient; the form is also automatically updated. 
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Figure 3.5 
Completed process
The sample solution described in this chapter is one approach to using the Microsoft Office System and other Microsoft technologies as a platform for a clinical forms solution. The sample solution is an example of how a business can extend its use of Microsoft Office to gain more from its information technology investments.
4 Infrastructure Considerations

This chapter provides a conceptual description of infrastructure considerations for installing and using a clinical forms automation solution. Topics covered include software, integration, scalability, and security considerations.
Software Considerations
The clinical forms automation solution described in this guide uses the following software components. The following software recommendations support such a solution, but are not requirements for implementing a clinical forms solution. 

Table 4.1 Software Considerations
	Software 
	Description

	Microsoft Windows Server™ 2003


	The Windows Server 2003 operating system takes the best of Microsoft Windows 2000 Server technology and makes it easier to deploy, manage, and use. The result is a highly productive infrastructure that helps make your network a strategic asset for your organization. 
In the sample solution, Windows Server 2003 is the server operating system of the computer running Windows SharePoint Services, BizTalk Server 2004, and SQL Server 2000. For more information about Windows Server 2003, see:

http://microsoft.com/windowsserver2003/evaluation/sysreqs/default.mspx

	Microsoft SQL Server 2000


	SQL Server 2000 provides the enterprise data-management platform your organization needs to adapt quickly in a fast-changing environment. 
In the sample solution, SQL Server supports Windows SharePoint Services and serves as the primary repository for documents and data. For more information, see:

http://www.microsoft.com/sql/default.mspx

	Microsoft Windows SharePoint Services 2.0

	Windows SharePoint Services enables enterprises to develop an intelligent portal that seamlessly connects users, teams, and knowledge so that people can take advantage of relevant information across business processes to help them work more efficiently. 
In the sample solution, Windows SharePoint Services hosts the team collaboration site. 

For more information, see:

http://www.microsoft.com/windowsserver2003/technologies/sharepoint

	Microsoft BizTalk Server 2004


	BizTalk Server 2004 helps organizations efficiently and effectively integrate systems and business processes, enabling them to automate and orchestrate interactions in a highly flexible and highly automated manner. 
In the sample solution, BizTalk Server 2004 orchestrates the data and business processes through the integrated systems. For more information, see:
http://www.microsoft.com/biztalk/default.mspx

	BizTalk Accelerator for HL 7 1.0
	The Microsoft BizTalk Accelerator for HL7 extends the capabilities of BizTalk Server 2004 for healthcare providers by delivering a comprehensive HL7 messaging solution that enables sharing of patient information within and between healthcare organizations. 
In the sample solution, the BizTalk Accelerator for HL7 is used to convert data between XML and HL7 formats. For more information, see:
http://www.microsoft.com/biztalk/evaluation/hl7/default.asp

	Microsoft Windows 2000 Professional with SP3 or Microsoft Windows XP Professional


	The successor to Windows NT® Workstation, Windows 2000 Professional offers four major areas of improvement: reliability, mobility, ease-of-use, and readiness for the Internet. 
In the sample solution, Windows 2000 Professional can be the operating system on the client computer. For more information, see:

http://www.microsoft.com/windows2000/default.asp 
Windows XP brings the convergence of Windows operating systems by integrating the strengths of Windows 2000—standards-based security, manageability, and reliability with the best features of Windows 98 and Windows Millennium Edition—Plug and Play, easy-to-use user interface, and innovative support services to create the best Windows yet. 

In the sample solution, Windows XP Professional can be the operating system on the client computer. For more information, see:
http://www.microsoft.com/windowsxp/pro/default.mspx  

	Microsoft Office InfoPath 2003, either stand-alone, or with Microsoft Office Professional Enterprise Edition 2003
	Gather information flexibly and efficiently in rich, dynamic forms and more effectively share, reuse, and repurpose information throughout your team or organization. InfoPath 2003 helps improve collaboration and decision-making to positively affect your business. 
The sample solution uses InfoPath 2003 as the interface in which the caregiver completes or reads electronic forms. For more information, see:
http://www.microsoft.com/office/infopath/prodinfo/default.mspx
Office 2003 Editions can help organizations and their employees transform information into impact. New and familiar products, features, and functionality improve how people and organizations connect to coworkers, information, and business processes. Microsoft Office Professional Enterprise Edition 2003 is the most comprehensive version of Office, and it includes InfoPath. 
The sample solution uses InfoPath 2003 as the interface in which the caregiver completes or reads electronic forms. For more information, see:

http://www.microsoft.com/office/editions/prodinfo/enterprises/default.mspx


Integration and Scalability Considerations
The sample solution can integrate with other systems, including clinical or other IT systems and can scale to your organization as needed.

Integration

By using integrating technologies such as Web services and BizTalk Server 2004, the sample solution can integrate with a variety of systems. By using the BizTalk Accelerator for HL7, the sample solution can integrate with HL7-based clinical systems. 
Scalability
A clinical forms automation solution can be developed so that it can be scaled to meet enterprise needs. The Microsoft products used in the sample solution, such as BizTalk Server 2004, SQL Server 2000, and Windows SharePoint Services, are all designed to be scalable. For example, Windows SharePoint Services scales from a single-computer deployment to server farm deployment. New servers are easily added to a server farm and removed for upgrades.
Security Considerations

This section presents general information about security for a clinical forms automation solution. It provides a starting point for security-related considerations in the solution you create within your environment. When you deploy your own solution, investigate the specific security recommendations of the software that you use. The following resources provide general security information for Microsoft products and technologies:

· Microsoft TechNet Security Resource Center: TechNet provides security resources at the Security Resource Center. Check this site regularly for the latest security headlines and for information about updates at:
http://www.microsoft.com/technet/Security/default.mspx 
· General Security Guidance: Microsoft offers a wide variety of security guidance for IT professionals and developers at the Security Guidance Center at:
http://www.microsoft.com/security/guidance/default.mspx
5 Next Steps
If you decide that you want to implement a clinical forms automation solution, you can develop one yourself, or you can obtain one from a Microsoft partner. This chapter describes the resources and skills that you need if you want to develop your own solution and provides links to a list of partners that have created clinical forms automation solutions. This chapter does not describe how to develop your own solution.  
Case Studies
Two hospitals, Swedish Medical Center in Seattle, Washington in the United States and Klinikum Ingolstadt in Germany, have worked with partners to create and roll out clinical forms automation proofs-of-concept. The clinical forms automation solutions created for these hospitals do not cover the breadth of functionality described in this guide, but they can offer perspective on the applicability of a clinical forms automation solution. 

Swedish Medical Center
Swedish Medical Center of Seattle engaged Microsoft partner Capgemini to develop an automated data management platform that enabled the hospital's emergency room staff to use Tablet PCs connected to a wireless network to gather patient data and create collaborative workspaces to organize, share, and manage the data on the hospital intranet. Paper-based forms were converted to electronic forms that can be completed and submitted using Tablet PCs. The solution enabled Swedish Medical Center to provide high-quality care to 10 percent more patients and increase per-patient revenue. For more information, see the Swedish Medical Center case study at:

http://www.microsoft.com/resources/casestudies/CaseStudy.asp?CaseStudyID=14772 
Klinikum Ingolstadt

Klinikum Ingolstadt of Germany engaged Microsoft partner Siemens to develop a clinical forms automation solution. When Ingolstadt Hospital replaced its paper-based process for emergency ward admission with a solution based on Microsoft Office Professional Edition 2003 and deployed on Tablet PCs, the hospital improved patient care by reducing wait times in the emergency ward because doctors and nurses no longer fill out forms manually. The hospital was able to save 6,000 hours a year, helping patients get treated faster and leave the hospital sooner. For more information, see the Klinikum Ingolstadt case study at: http://www.microsoft.com/resources/casestudies/CaseStudy.asp?CaseStudyID=14615 
Partner Solutions

Microsoft industry partners can play an important role in developing a clinical forms automation solution. A partner can provide subject matter expertise and deployment support, customize a solution by providing InfoPath forms for a variety of paper-based processes, add custom Web Parts and other tools to the team collaboration Web site, develop Web services as needed, and assist in the deployment of the BizTalk Server 2004, BizTalk Accelerator for HL7, and SQL Server 2000.
More information about clinical forms automation solutions developed by Microsoft partners is available at the Microsoft partner Web site at:

http://www.microsoft.com/office/showcase/cfa/partnersol.mspx
Reference Implementations
Microsoft reference implementations illustrate the use of Microsoft products and technologies to automate specific customer business problems. Reference implementations include code samples, forms, and a guide. The guide provides information to developers and IT implementers that describes how to develop and deploy a solution based on the reference implementation solution architecture.
The solution described in this guide is based on two reference implementations:
· Clinical systems integration: The Clinical Systems Integration Reference Implementation for Microsoft Office 2003 jumpstarts the creation of solutions that enable hospital emergency departments to bypass paper-based processes and streamline information flow. By using solutions based on the Clinical Systems Integration Reference Implementation for Microsoft Office 2003, hospital emergency rooms can automate sending and processing orders through the lab system. For more information, see the Clinical Systems Integration Reference Implementation for Microsoft Office 2003 Web site at:
http://www.microsoft.com/downloads/details.aspx?FamilyId=5FD38BBC-CE99-4634-9511-D49109BC157B&displaylang=en
· Clinical forms: The Microsoft Office Reference Implementation for Clinical Forms illustrates how Microsoft technology can help emergency rooms better collect, retrieve, and share patient information. Solutions based on this reference implementation can improve clinical staff productivity by replacing paper records with electronic forms and collaboration software. For more information, see the Microsoft Office Reference Implementation for Clinical Forms Web site at:

http://www.microsoft.com/downloads/details.aspx?FamilyID=734b0196-55cf-41ce-83c6-b85a304aa885&DisplayLang=en
You can use the guides that accompany these reference implementations to see what is involved in developing a clinical forms automation solution and to help you decide if you want to develop a solution in-house or engage a partner.
Resource and Skill Set Considerations

You can develop, deploy, and administer a clinical forms automation solution in-house. The following resources can help with this process.  
Windows Server, Windows SharePoint Services, BizTalk Server, and SQL Server Administrators

The sample solution described in this guide uses Windows Server 2003, Windows SharePoint Services, BizTalk Server 2004, and SQL Server 2000. The solution that you develop can use a combination of these technologies, or you can use other technologies if appropriate for your environment. It is essential that you have resources on staff who are knowledgeable about maintaining and operating the technologies that you use. For example, when using Windows Server 2003, it is important that an administrator on the IT team is familiar with operating Windows Server 2003.

If you decide to implement your own solution and use BizTalk Server 2004, we recommend that you have an administrator who is familiar with BizTalk Server or engage a partner to help with the BizTalk Server configuration. 
InfoPath Developer

Developers who are familiar with developing forms for InfoPath can create electronic forms for caregivers. These developers must understand XML and need to know how to build solutions using InfoPath. 

The amount of functionality that you want to add to the InfoPath forms, such as automatic checking for drug interaction warnings, will affect the complexity of the development task. Decide how complex you want the form to be and then use a developer who has the skills appropriate for that level of complexity.

For more information, see the Microsoft Office Developer Center for InfoPath at:

http://msdn.microsoft.com/office/understanding/infopath/default.aspx
Windows SharePoint Services Developer

The Windows SharePoint Services developer will build the Web Parts used in the team collaboration Web site. This developer must understand XML. 

This task is similar to the InfoPath development task: the more complex that you want the team collaboration Web site to be, the more refined the developer skills will need to be.  

For more information, see the SharePoint Products and Technologies Web site at: 
http://msdn.microsoft.com/library/default.asp?url=/library/en-us/odc_2003_ta/html/sharepoint.asp
Web Services Developer

The Web services developer will create the Web services that, in the sample solution, are used to facilitate communication between systems, such as Windows SharePoint Services and BizTalk Server, or BizTalk Server and clinical systems. This developer must be familiar with Web service development, the Microsoft .NET Framework, as well as the applications for which you want to develop Web services. 
For more information, see the Web Services Developer Center at: 
http://msdn.microsoft.com/webservices
BizTalk Server Developer

If you use BizTalk Server in your solution, you might need a developer who can customize the XML/HL7 transformations. This developer must be familiar with XML, transformations, and the BizTalk Mapper.  

For more information, see the Business Server Developer Center at: 
http://msdn.microsoft.com/biztalk/default.aspx
Solution Showcase for the Microsoft Office System

The Solution Showcase for the Microsoft Office System highlights how leading organizations solve business problems using the Microsoft Office System. The Solution Showcase provides information about how Microsoft customers can obtain more value from their investments in the Microsoft Office System.

For more information about the Solution Showcase, see:

http://www.microsoft.com/office/showcase [image: image6.png]
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