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Connected Healthcare Architecture: Reusable Network
Services Improve Patient Care and Clinician Productivity

The Problem of Information Silos

Healthcare companies are facing rising costs of providing medical care, increased competition, a
greater number of patients, and a constrained number of staff. Older business processes require
considerable human intervention, which hinders profits. But new productivity-enhancing
technologies promise to help healthcare companies support more patients with fewer staff
members.

To boost staff efficiency and patient care, healthcare companies need to make effective information
sharing an integral part of their existing business processes. This includes providing access to the
right information, to the right staff member, on the right device regardless of where that person is
located. Tied to this concept of real-time information is the ability to collaborate and bring multiple
experts together to consult quickly without needing to be in the same location. With these
capabilities, staff can be more productive and serve a higher number of patients.

However, in most healthcare environments, applications and important data live in individual
application silos with, at best, limited visibility to each other. This data includes medical reference
databases, patient records and orders, administration systems, and even paging information. There
is also a tremendous amount of non-digital data that can only reside in one physical place at a time.
These information silos limit the availability and integration of data needed to quickly make time-
sensitive decisions.

Solution: An Architectural Approach

Healthcare organizations can bridge these silos by adopting an architectural approach that
describes business processes and the IT interfaces and interactions that work together to support
them. This approach also defines reusable IT services such as mobility, storage, and application
and network communications that support business processes and can be utilized across an
organization. Among the benefits are cost savings, fast deployment of new capabilities, and more
innovative approaches to solving business challenges.

Businesses are increasingly using a form of enterprise architecture, whether an industry-standard
framework such as The Open Group Architecture Framework (TOGAF) or Zachman, or an
internally developed architecture, to improve the linkage of business objectives to a technology
architecture. Cisco provides the network infrastructure and services to integrate business tools and
devices across silos. Working with your existing enterprise architecture framework, Cisco® network-
based services are among the reusable assets that help to lower operating costs, increase
productivity, and generate new revenue streams.

Enhance Business Applications with Network-Based Services

Healthcare companies deploy a diverse set of applications that perform designated functions, many
of which are mission-critical—everything from nurse call systems, to monitoring vital signs of
patients, to ordering medications and labs.

© 2008 Cisco Systems, Inc. All rights reserved. This document is Cisco Public Information. Page 1 of 7



White Paper

]

Using services to replace or enhance common application features has long been a proven

strategy for application development and deployment. The use of reusable services allows for
greater standardization and centralization over the application environment. These services can
bridge the gap between application silos and lend new capabilities to applications—all of which
helps to improve the overall user experience.

The Cisco Service-Oriented Network Architecture (SONA) utilizes a range of technologies that
make the network a platform from which to deliver services that are available across the healthcare
enterprise and can be used and reused by different business- and healthcare-specific applications,
as well as by the suite of Cisco healthcare solutions. Within this framework, Cisco has defined the
Medical Grade Network Architecture that uses the same capabilities and network services but ties
them to specific healthcare applications and business priorities.

The Cisco SONA is an open framework for network-based services used by enterprise applications
to achieve business results. This top-down architectural approach focuses first on business
objectives, and then identifies what business capabilities are available in the form of applications
and business services. The next step is to understand what functional services are common across
the business capabilities and finally to deploy the foundation to deliver the required services.

Figure 1.  Steps of a Top-Down Architectural Approach

Architect Operational Excellence

What capabilities

are required? Capabilities

Core
Common
Services

What network services
can be legeraged?

What technolgies are available? Froduetsor

Solutions

The Cisco SONA framework consists of seven core service groups that deliver consistent and
robust capabilities throughout the network. A core service group is a collection of one or more
functional services that create a common quality, ability, or feature that can be used or developed
by higher-level applications such as electronic medical records or digital imaging. The core services
are delivered by physical infrastructure, which may include one or more products or solutions. The
core service groups consist of the following:

¢ Real-Time Communication Services offer session and media management capabilities to
enrich communications and collaboration from the emergency room to the doctor’s office.

« Mobility Services offer access to location information and provide connectivity for wireless
devices and sensors.
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« Application Delivery Services help ensure that applications perform to users’ expectations
whether on the hospital floor or at a satellite clinic.

« Security Services help protect the infrastructure, data, and application layers from
constantly evolving threats, and also offer access control and identity functions.

« Management Services offer configuration and reporting capabilities across the
infrastructure from the hospital floor to the corner office.

o Virtualization Services increase the utilization and efficiency of infrastructure for
healthcare organizations seeking to optimize their investments and limit space usage.

e Transport Services are the common foundation that enables the breakdown of healthcare
silos and integration of disparate systems.

Figure 2.  Core Services Categories
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Utilizing Cisco Core Services to Improve Efficiency

Cisco offers several core services that can be used and reused among multiple business
applications in support of healthcare solutions. This drives efficiency, lower time to deployment, and
greater investment protection as services deployed for the initial healthcare solution are used again
by subsequent solutions and applications.

Cisco core services are pervasive across the networked environment and healthcare domains and
may be centrally managed by existing business process management tools or workflow
applications. The portfolio of Cisco healthcare solutions is focused on integrating operational silos
and improving efficiency with greater flexibility and responsiveness. The services used across the
solutions include: transport, virtualization, security, mobility, and real-time communications.
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Figure 3.  Common Services Reuse
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Cisco Connected Health Solutions

Cisco Connected Health solutions give your business better access to more accurate and timely
information throughout your staff and the multiple places you interact with your patients. These
solutions support business goals that may pertain to a specific domain within healthcare—such as
operational efficiency in the hospital, clinician productivity, or patient care—but also enable
communication across domains to facilitate objectives such as: regulatory and safety compliance,
vendor management, total patient care lifecycles, and overall patient satisfaction.

The following Connected Health solutions utilize the Medical-Grade Network and operate within the
Cisco SONA framework to address many of the key operational issues facing business leaders
today. Figure 4 depicts the solution framework, built on the Medical-Grade Network.

Figure 4.  Cisco Connected Health Solutions
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PCI for Healthcare

Payment Card Industry (PCI) Data Security Standards dictate how companies need to handle
credit cards to ensure the protection of each user’s identity and finances. Ensuring full compliance
with evolving credit card policies throughout a healthcare environment requires policies and
services to not just protect identity data in motion but also identity data at rest.

Your existing Cisco technology can help you achieve compliancy while making it easier for your
company to perform audits and expand healthcare systems. Rather than installing special
standalone devices just to secure PCI data, the Cisco PCI for Healthcare solution utilizes the core
security and storage services that are already in place for the overall security of information, but
which are configurable for these specific requirements.

To learn more about how the Cisco PCI for Healthcare solution helps your company achieve
compliancy by reusing flexible network services, visit:
http://www.cisco.com/en/US/solutions/collateral/ns340/ns394/ns171/ns625/brochure  C02-462408-
00.html.

Biomed NAC

With the dramatic increase of healthcare devices that require network connectivity, your
organization faces the challenge of connecting these devices while ensuring the security and
reliability of the data that they provide. The Cisco Biomed Network Admission Control (NAC)
solution provides a system to recognize appropriate devices, assign them to the correct logical
network, and monitor behavior of all profiled devices to help ensure proper and safe operations.

The Biomed NAC system helps to capture critical data for EMR integration, improve diagnostic
response times, increase network reliability, and reduce the number of overlay networks. Biomed
NAC uses your existing wired and wireless infrastructure and your core security services, which
can also be utilized for user-based NAC. These security services as part of the NAC framework can
also be reused for user-level authentication as well as biomed devices.

To learn more about the Cisco Biomed NAC for Healthcare solution, visit:
http://www.cisco.com/web/strategy/healthcare/all_medical-grade.html.

Mobile Care

Patient satisfaction is many times tied to the responses they receive when they have questions or
concerns about their care. Utilizing the nurse call system from a patient bedside can yield long wait
times as nurses track down the appropriate person to answer questions—which can be frustrating,
at best, for the patient.

With Cisco Mobile Care, all clinicians can quickly connect using either text or voice alerts on their
mobile devices. This not only reduces response time but also tremendously reduces the amount of
overhead paging—in some hospitals by up to 85 percent. This solution reuses Cisco Unified
Communications and mobility services that are components of other Connected Health solutions.
Thus the same infrastructure built to support IP wired telephony can be used to support a new form
of wireless telephony without changing the backend services.

To learn more about Cisco Mobile Care for Healthcare, visit:
http://www.cisco.com/web/strategy/healthcare/mobility.html.
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Collaborative Care

With increasingly diverse populations, hospitals must be able to communicate in more languages
than ever before. In some hospitals, up to 60 percent of all emergency room visits require
translation. A mechanism is needed to support not only the most common languages but also those
spoken less frequently.

The Cisco Collaborative Care solution provides simple-to-use video technology to dynamically
route video calls to a centralized translation service that provides 24-hour access to a wide range of
language speakers. The service can connect a translator to any room in the hospital including the
emergency room, patient rooms, and even hallways. Clinicians can simply bring a portable video
telephony unit to their location and make the call over the secure wireless network.

To learn more about Cisco Collaborative Care, visit:
http://www.cisco.com/web/strategy/healthcare/clinical-care.html.

Connected Imaging

The process of collecting, distributing, interpreting, and notifying physicians of medical imaging
results is both time-consuming and complicated. This process can take hours, which is frustrating
to both clinicians and patients. Because medical images are also a significant source of revenue for
hospitals, improving this process not only increases productivity and satisfaction, it also yields
greater profits.

The Cisco Connected Imaging solution simplifies this process and the underlying infrastructure
required to transport, store, and back up images from various radiology devices across
manufactures. The solution technology also improves application performance over WAN links,
making it faster to access image data.

The second component of Connected Imaging focuses on a big challenge: the communication
between specialists and primary care clinicians over imaging results. This communication can be
both time-sensitive and technical. Cisco, working with McKesson and GE, has developed a rich
collaboration environment that integrates directly into the radiologist’s desktop. Collaboration tools
include instant messaging and secure sharing of the desktop environment, so two remote parties
can view and discuss an image together.

The solution is based on existing infrastructure, storage, and Cisco Unified Communication
services, increasing the returns on your IT investments and the efficiency of your staff.

To learn more about Cisco Connected Imaging, visit:
http://www.cisco.com/web/strategy/healthcare/connected-imaging.html.

Context-Aware Services

A hospital is a dynamic environment with equipment and resources moving throughout the
healthcare system. Keeping track of assets, supplies, and resources is one of the most challenging
aspects of a busy hospital environment. Cisco Context-Aware Services take asset tracking beyond
just locating a piece of equipment. Using technology from key tracking tag companies, a context-
aware system keeps track of both the location and the condition of assets, such as temperature
and humidity level.

In addition the system knows if equipment is in use or idle, thus preventing a search for unavailable
equipment. This solution dramatically improves productivity and reduces waste from lost resources
or damaged assets. Cisco Context-Aware Services utilize existing mobility and Unified
Communications services.
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To learn more about Cisco Context-Aware Services, visit:
http://www.cisco.com/web/strategy/healthcare/mobility.html.

Summary

The portfolio of Cisco Connected Health solutions helps address many of the key operational
issues faced by healthcare providers today. Starting with a robust foundation of wired infrastructure
and extending it to enable wireless connectivity enables access to more accurate and timely
information throughout the healthcare system. This empowers personnel to make better-informed
decisions quickly and at a lower risk. Next, enabling real-time collaboration across entire business
processes helps your business manage an increasing number of patients and active clinical staff.

By deploying these solutions, your business not only benefits from increased operational efficiency,
but accrues additional cost savings and faster time to capability through the use and reuse of Cisco
core services. Because Cisco Connected Health solutions and Medical-Grade Network utilize the
network-based services described in the Cisco SONA framework, these solutions support business
goals while achieving rapid return on investment.

For More Information

To better understand how your network can become a strategic asset through reusable services,
contact your local Cisco representative or visit:
http://www.cisco.com/en/US/products/ps8222/serv_group home.html.

Cisco Connected Health solutions are in widespread use by healthcare organizations worldwide.
For more information on successful implementations and best practices, visit:
http://www.cisco.com/go/healthcare.

atfiat]n, | o
Americas Headquarters Asia Pacific Headquarters Europe Headquarters
c I s c o Cisco Systems, Inc Cisco Systems (USA) Pte. Ltd Gisco Systems International BV
- San Jose, CA Singapore Amsterdam, The Netherlands

Cisco has more than 200 offices worldwide. Addresses, phone numbers, and fax numbers are listed on the Cisco Website at www.cisco.com/go/offices.

CCDE, CCENT, Gisco Eos, Cisco Lumin, Cisco Nexus, Cisco StadiumVision, Cisco TelePresence, the Cisco loge, DCE, and Welcome to the Human Network are trademarks; Changing the Way We Work, Live, Play, and Learn
and Cisco Store are service marks; and Access Registrar, Aironet, AsyncQOS, Bringing the Meeting To You, Catalyst. CCDA, CCDP. CCIE, CCIP. CCNA, CCNP, CCSP,. CCVP, Cisco, the Cisco Certified Internetwork Expert logo,
Ciscol08, Cisco Press, Cisco Systems, Cisco Systems Capital, the Cisco Systems logo, Cisco Unity, Collaboration Without Limitation, EtherFast, EtherSwitch, Event Center, Fast Step. Follow Me Browsing, FormShare,
GigaDrive, Homelink, Internet Quctient, I0S, iPhone, iQ Expertise, the iQ logo, iQ Net Readiness Scorecard, iQuick Study, IronPort, the IronPort logo, LightStream, Linksys. MediaTone, MeetingPlace, MeetingPlace Chime
Sound, MGX, Networkers, Networking Acadermy, Network Registrar, PCNow, PIX, PowerPanels, ProConnect, ScriptShare, SenderBase, SMARThet, Spectrum Expert, StackWise, The Fastest Way to Increase Your Internet
Quotient, TransPath. WebEx, and the WebEx logo are registered trademarks of Cisco Systems, Inc. and/or its affiliates in the United States and certain other countries.

All other trademarks mentioned in this document or Website are the property of their respective owners. The use of the word partner does not imply a partnership relationship between Cisco and any other company. (0807R)

Printed in USA C11-492105-01 11/08

© 2008 Cisco Systems, Inc. All rights reserved. This document is Cisco Public Information. Page 7 of 7


http://www.cisco.com/web/strategy/healthcare/mobility.html
http://www.cisco.com/en/US/products/ps8222/serv_group_home.html
http://www.cisco.com/go/healthcare


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


