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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 

Here is 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
applications is simply that the end device is NOT physically connected to the organization’s network. 

Data Transfer Options
The three most commonly used wireless data transfer methods are:

1. Wireless Local Area Network (Wireless LAN) 

2. Wireless Internet or Wireless Web

3. Data syncing or “hot syncing”

Wireless LAN 
Wireless LAN is a flexible data and communications system used in addition to, or instead of, a wired
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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Figure 1: Mobile Computing Components



installed throughout the coverage area serve as the connection between the wireless device and the
wired network. 

In a wireless LAN, for example, the caregiver enters data into a handheld device that has a special
wireless LAN card. This card has an antenna that transmits the data in 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 is not in view. 

Wireless LANs work best when the area of mobility is confined to a building or campus and when the
need for up-to-date information is immediate. Ambulatory and inpatient medical record applications
work very well in a wireless 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.4

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 a web phone or a PDA phone with a micro Web browser (a scaled-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 protocols is called WAP
(Wireless Access Protocol). The server also forwards the request over the Internet to a Web site, such
as Yahoo, 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 finally 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’s information system through a docking 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 look 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.5
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Data synchronization solutions have been used widely in healthcare and are typically the first use of wire-
less because of the low cost to implement and the wide range of applications that 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. 
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Table 1: Mobile Computing Devices



3. Set User Expectations
With all 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. 

4. 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 points include product, vendor, and organization web
sites. 

5. 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, especially if the vendor
is willing 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
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APPENDIX B
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