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Figure 1: Mobile Computing Components

Mobile Computing Components
Mobile computing is a combination of three components as shown in Figure 1:

1. Handheld computing device

2. Connecting technology that allows information to pass between the healthcare organization’s
information system and the handheld device and back

3. Information system
Hereis an example of how the three components work together:

* The end-user enters data using the application on the mobile computing device. Data could be
vital signs, charge information, clinical notes or medication orders.

At this point the data on the handheld is sent to the healthcare organization’'s information system
to be stored in the patient’s electronic record or stored in a central data repository using one of
several “wireless transfer” methods.

* Now both systems (the handheld and the site’'s computer) have the same information and are “in
sync”

The difference between this method and the one used to connect a desktop PC to an organization's
applicationsis simply that the end deviceis NOT physically connected to the organization’s network.

Data Transfer Options

The three most commonly used wireless data transfer methods are:

1. Wireless Local AreaNetwork (Wireless LAN)

2. Wireless Internet or Wireless Web

3. Datasyncing or “hot syncing”

Wireless LAN

WirelessLAN isaflexible dataand communications system used in addition to, or instead of, awired
LAN. Using radio frequency (RF) technology, wireless LANs transmit and receive data over the air,

minimizing the need for wired connections and enabling user mobility. The wireless network oper-
ates as an extension of the facility’s traditional wired network. Radio frequency access point devices
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installed throughout the coverage area serve as the connection between the wireless device and the
wired network.

In awireless LAN, for example, the caregiver enters data into a handheld device that has a specia
wireless LAN card. This card has an antennathat transmits the datain real time using radio frequency
technology to an access terminal, usually connected to a ceiling or wall. The access terminal, con-
nected to the local area network, sends the data received or requests for data from the handheld to the
patient care information system. Conversely, data from the organization’s information system can be
sent to the handheld using the same technology.

Unlike some technologies such as infrared, wireless LAN is not a “line-of-sight” technology. As a
result, the handheld device can operate anywhere within the coverage area even when the access ter-
minal isnot in view.

Wireless LANswork best when the area of mobility is confined to abuilding or campus and when the
need for up-to-date information isimmediate. Ambulatory and inpatient medical record applications
work very well inawireless LAN environment with larger user devices such as laptops. For example,
Ohio State University Medical Center has a wireless LAN that spans six buildings and supports a
number of mobile clinical and administrative functions, including order entry, patient registrations
and outpatient prescription writing.*

Wireless Internet
Wireless Internet, also known as the Wireless Web, provides mobile computing access to data using
the Internet and specially equipped handheld devices.

Using aweb phone or a PDA phone with a micro Web browser (a scal ed-down Web browser that dis-
plays mostly text), the end user can display data accessible from the Internet. Technically speaking,
the mobile device connected to the cellular system sends the request to a computer link server. This
server acts as a gateway that translates signals from the wireless device into language the Web can
understand, using an access and communication protocol. One of the leading protocolsis called WAP
(Wireless Access Protocol). The server also forwards the request over the Internet to a Web site, such
asYahoo, AOL, or the organization’s site and information systems.

The Web site responds to the request and forwards the information back through the link server.
Again the response is translated into a wireless mark-up language (WML) so it can be viewable on
the small cell phone screen. This translated response is then sent to the cellular system and finaly to
the Web-enabled mobile computing device.

Examples of the current uses of Wireless Internet include accessing short emails, quick look-up capa-
bilities, and access to the organization’s intranet and subsequently its applications.

Data Synchronization (““data syncing”’)

With data synchronization, information is periodically downloaded from the organization's informa-
tion system to the handheld device and then uploaded from the device to the information system. The
major drawback of data synchronization is that it does not provide real- time access to data on the
information system.

Data synchronization is not a “wireless’ data transfer method since data is transferred from the
mobile computing device to the site’ sinformation system through adocking cradle wired to the LAN.
However, since the end user device is only physically attached to the LAN during the batch data
transfers, it is commonly grouped under the general term “wireless.”

To illustrate data synchronization, let’s ook at the respiratory therapy charge capture process done at
Banner Health System in Phoenix:

« Each respiratory therapist starts the shift by downloading the current inpatient census into the
PDA device. By placing the PDA device in the network connected docking cradle and pressing a
“sync” button on the cradle, the therapist downloads census information from the hospital
Admission Discharge and Transfer system to the PDA.

« During each patient visit, the therapist selects the correct patient from the list on the PDA display
and then identifies the appropriate charge and visit code information from menu lists.

« At the end of the shift, the charge information is uploaded to the Billing system, again using data
synchronization.

In addition to eliminating data keying errors and lost charges, using the PDA charge capture system
has reduced the time to get charge information to the billing system from ten days to one day, elimi-
nated incorrect charging, and improved workflow.®
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Data synchronization solutions have been used widely in healthcare and are typically thefirst use of wire-
less because of thelow cost to implement and the wide range of applicationsthat deliver immediate value

to the organization.

Overview of Mobile Computing Devices
Although there are many products on the market, handheld devices fall into several categories, each
with specific capabilities and options. Because the handheld device is the link between the end user
and the data, it is important to understand its functionality, limitations, and enhancements to set
expectations and plan for effective use.

The following table provides a high-level summary of these characteristics. For more information on
devices and operating systems, please refer to Appendix A for reference web sites.

Table 1: Mobile Computing Devices

or Pocket PC:

computerized
information organizers
—e.g. Palm Pilot,
Handspring Visor,
Compaq iPaq

Web Phones: Cellular phones with Internet browser functions
1 Internet access Limited email, calendar, appointment
g scheduling and directories
! Intranet access via the Internet

PDA Phone: Combination of a Web Internet browser functions

phone with PDA Email, calendar, appointment scheduling and
[y functionality directories
% Mobile computing applications such as charge

entry, prescription writing

Personal Digital Assistant (PDA) | Handheld Email, calendar, appointment scheduling and

directories

Some desktop application functions (e.g.
Word and Excel)

Pen-based system for data entry

Bar coding

Mobile computing applications such as charge
entry and prescription writing as well as multi-

function browser based clinical applications

Handheld PC:

Small hand size
personal computer with

a keyboard

More powerful than a PDA device

Some desktop application functions (e.g.
Word and Excel)

Keyboard for data entry

Voice recognition and recording options

Bar coding

Mobile computing applications such as charge
entry and prescription writing as well as multi-

function browser based clinical applications

Tablet/Laptop:

Tablets are flat paneled
PCs. Laptops are also
known as PC

notebooks

All desktop functionality
Highest processing power, highest screen

resolution
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3.

Set User Expectations

With al the hype, misuse and interchange of the terms wireless and mobile, project leaders must
take the time to understand, document and set expectations regarding what functionality and what
technology is being implemented.

Learn from Experience

Combing the health industry trade press, networking with contacts in other organizations, and
performing a literature search will provide organizations with valuable insight into how the tech-
nology works on the ground. Useful starting pointsinclude product, vendor, and organization web
Sites.

Pilot the application

One big advantage with mobile computing is that piloting is possible. The cost for the handheld
devices, software, and basic data synchronization interfacing is very low, especialy if the vendor
iswilling to partner with the organization to gain experience with implementations and gain ref-
erence sites. By starting small, both sponsors and users get a clear understanding of how mobile
computing impacts the work environment.

Conclusions

Mobile computing applications and the use of wireless technologies in healthcare has seen a great
deal of growth and expansion of capabilities. On the technology side, the acceptance of the Internet,
the explosion of wireless devices with promised greater functionality and the decreasing costs all
point towards continued development of more robust applications. Though these developments will
increase the adoption, careful selection and implementation will improve acceptance and increase
value to the care providers and the healthcare organization.
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APPENDIX A

Table 1. Reference Web Sites

Web Site

Name

Descrip

General Mobile Computing and Wireless Sites

www.cewindows.net

Chris De Herrera’s Windows CE Web
site

Information and comparisons
on Windows CE and Palm OS

wWww.cewire.com

CE Wire news Web site

Windows CE News and
Information source

www.ft.com/wap/

Financial Times WAP Web site

Understanding WAP and other
numerous articles, key players,
Web links, glossary of terms

www.mbizcentral.com

M-Business Magazine

News and articles as well as
links to resources and data

www.mobilevillage.com

Market development company for
mobile computing

News and limited case studies
on mobile computing,
conference information,
hardware and software stores,
and consulting services

www.palm.com

Palm Handheld Computing Solutions

Company Web site. Product
information, solutions,
support, and resources

Www.pencomputing.com

Pen Computing Magazine

Full spectrum of wireless
articles and product
information

www.thinkmobile.com

Internet.com’s mobile computing portal

News, articles, links, product
information, and vendor and
service provider information

www.wirelessweek.com

Web site for wireless news items

Content Web site for wireless
technologies

www.wlana.org

The Wireless LAN Association (a
nonprofit vendor consortium)

Introduction/overview of
wireless LANs, events,
suggested reading, related
Web sites, user stories
(including healthcare)

www.wirelessknowledge.com

Web site for Wireless Knowledge Inc

Company formed by Microsoft
and QUALCOMM. Develops
core technology in enabling
wireless access to the
enterprise environment

WWW.WOW-COm.com

World of Wireless Communication

Sites sponsored by the Cellular
Telecommunication Industry
Association with news,
regulatory, and consumer
information on wireless

Healthcare-Specific Sites

aspe.os.dhhs.gov/admnsimp

HIPAA Web site

Information on HIPAA
regulations sponsored by the
Department of Health and
Human Services

www.fcc.gov/healthnet

Healthcare and the FCC

News and links related to
telecommunications in
healthcare

www.handheldmed.com

Clinical handheld computing

News, product reviews, vendor
press releases, articles (“Palm
vs. WinCE”), user forum,
glossary, applications for
downloading

www.mohca.org

Mobile Healthcare Alliance

Open forum for exchanging

ideas, promoting learning and
sharing solutions for managing
and securing health
information

www.pdamd.com

Medical PDA Web site

News, product reviews,
tutorials (“Choosing the Right
PDA”), extensive discussion
board/chat room
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APPENDIX B

Table 2: Representative Mobile Computing Vendors and Products

Vendor/Product

Allscripts Healthcare Solutions
First Fill

TouchWorks Professional
Enterprise

Master Chart

Contact Information
2401 Commerce Avenue
Libertyville, IL 60048-
4464

www.allscripts.com
(800) 654-0889

Functionality

E-Prescribing

Charge Capture/Coding
Lab orders and Results
Clinical Documentation
Clinical Decision Support

Becton, Dickinson and Company
BD Rx System

1 Becton Drive
Franklin Lakes, NJ
07417
www.bd.com
(201) 847-6800

Medication Administration

Bridge Medical, Inc.
MedPoint

120 South Sierra

Solana Beach, CA
92075
www.bridgemedical.com

(858) 350-0100

Medication Administration

ePhysician Practice

Mountain View, CA
94043

www.ephysician.com
(650) 314-2000

Cerner Corporation 2800 Rockcreek ¢ Adapted Cerner HNA
Millennium Parkway Millenium applications

Kansas City, Missouri

64117

Www.cerner.com

(816) 221-1024
Data Critical 19820 North Creek *  Alert Messaging
AlarmVieW Parkway, Suite 100 . Charlge Capture/Coding
StatVleyv Bothell. WA 98011 ¢ Clinical Documentation
FlexView d’t Ppp— Lab Orders and Results
%‘}d:lcc}ll‘m ((t;)y F B’.Six.) ) zgg'ui\i(i:rrédDr .com * ErProscribing

€ art 1X18 - -

i) (425) 482-7000
DynaMedix Corporation 222 West Las Colinas *  Charge Capture/Coding
PocketCode Blvd., North Tower

Irving, TX 75039

www.dynamedix.com

(800) 522-3692
ePhysician 1390 Shorebird Way E-prescribing

Charge Capture/Coding
Drug Reference

Clinical Decision Support
Patient Management

ePocrates
ePocrates Rx
ePocrates ID

120 Industrial Road
San Carlos, CA 94070

WWW.C[}OCY&[ES.COITI
(650) 592-7900

Drug reference

iScribe
13000
15000

1400 Industrial Way
Redwood City, CA
94063
www.iscribe.com
(877) 771-4900

E-Prescribing
Clinical Decision Support
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Table 2: (continued)

Vendor/Product Contact Information Functionality
Mdeverywhere, Inc. PO Box 14669 ¢ Charge Capture/Coding
EveryCharge Research Triangle Park, ¢ Clinical documentation
EveryNote NC 27709 *  Reference
ClearCoder www.mdeverywhere.co | - Order Entry
EveryReference -

EveryOrder (919) 484-9002

Medscape, Inc. 20500 NW Evergreen ¢ Drug reference
Medscape Mobile Parkway

Hillsboro, OR 97124
www.medicalogic.com

(503) 531-7000

MicroMed Healthcare Systems
NextGen EMR

200 Welsh Rd.
Horsham, PA 19044
www.micromed.com

(215) 657-7010

Electronic Medical Record
Clinical Decision Support

Parkstone Medical Information
Systems
ParkStone System

2400 N. Commerce
Parkway, Suite 300
Weston, FL 33326
www.parkstonemed.com
(954) 389-3800

E-Prescribing

PatientKeeper (formerly
Virtmed) Corporation
PatientKeeper Personal

Brighton Landing
East
20 Guest St., Suite

Charge Capture/Coding
Lab Orders and Results
Clinical Documentation

PatientKeeper Enterprise 500
Brighton, MA 02135

www.patientkeeper.com
(617) 987-0300
PenChart 2389 Main Street Suite .
PenChart System 101

Glastonbury, CT 06033

www.penchart.com
(800) 568-1528

Electronic Medical Record

APPENDIX C ADDITIONAL READING
1.“A Show of Handhelds” Healthcare Informatics, www.healthcare-informatics.com, (April 2001)

2."“Colleagues Rate the Leading Software.” Medical Economics, www.memag.com, (October 23,
2000)

3.“Continuity of Kids' Care” Health Data Management, (April 2001)
4.“High WirelessAct.” CIO Magazine, www.cio.com (July 15, 2000)
5. “Physicians and the Internet: Taking the Pulse.” Hospitals and Health Networks, (February 2001)

6.“Planning aWireless Future” a series of articles on wireless, Health Management Technology,
www.healthmgttech.com, (August 2001)

7."Put a Computer in your Pocket and Change your Life.” Medical Economics, www.memag.com,
(October 23, 2000)

8.“Techniques for Identifying the Applicability of New Information Management Technologiesin
the Clinical Setting: An Example Focusing on Handheld Computers.” Proceedings of the 2000
AMIA Annual Symposium. Journal of the American Medical Informatics Society Symposium
Supplement.

9.“The Cureisin Hand.” WR Hambrecht & Co. (October 2000)

10.“Your Ticket to Fast, Flawless Prescribing.” Medical Economics, www.memag.com, (October
23, 2000)
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