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Handheld computing technology, commonly known as
Personal Digital Assistant is having a tremendous
impact In personal, ecucaiionat and business settings.
The potential is particularly significant for healthcare,
specifically In clinical settings. This articie explains the
basics of personal digital assistant, its features,
Jimi‘ations applicilons and advantages of using the
technology in medicai setiings.

1. Introduction

Medical information revolution has attained a new dimension with
the emergence of Personal Digital Assistant (PDA) as a tool for the
Point Of Care (POC) information management. These powerful
handheld devices are becoming invaluable in the daily lives of
medical professionals. Medical information management with PDA
can improve patient care activities and enhancing efficiency of
health system.

2. Whatis PDA?

PDA, also known as palm computer or notebook computer, is a
handheld device with information storage and retrieval capabilities.
The earlier versions of PDAs were glorified electronic date books
and address books. As the technology advanced, the functionality
of PDAs expanded exponentially. In addition to the basic organizer

functions, PDAs can now store reference books, database programs- -

and can keep track of patients and clinical procedures. In addition
modern PDAs have E-mail, Internet and other networking facilities.

3. Origin and Development

PDA was originally designed as personal organizer but developed
into a multipuzpose tool over the years. In 1993 Appie Computer
Incorporation introduced the world to the first PDA . called
‘Newton Message Pad’. The release of ‘Newton Message Pad’ was
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heralded as a mile stone of the information age. ‘Newton Message
pad’ was too big, expensive and complicated and its handwriting
recogiition was poor. As a result, it had only a limited number of
users. Following Appie Computer Incorporation, other companies
attempted to make PDAs. But none of them succeeded in the

attempt

Because of the drawbacks of ‘Newton Message Pad’, PDA use
declined and was almost off the charts. The PDA technology was
again revived by Paim Incorporation (Presently known as Palm
One Incorporation), then a part of US Robotics with the release ofa
new type of handheld computers called ‘Palm Pilot’ in 1996. It was
small and light , had long battery life , was easy to use and could
store huge amount of data when compared to the Newton Message
pad. This new version of handheld device was met with
tremendous acceptance world over and it became the first
successful PDA.

The early versions of PDAs were about the size of a deck of a
playing card and weighing around 155g. By 1999, still smaller
sized PDAs were manufactured. At that time devices were
equipped with a 160 X 160 pixel backlit screen and came complete
with a comprehensive suite of PIM ( Personal Information
Manager) software including databook, address book, to-do-list,
expense management software, calculator, note-taking applicaticns
and games.

The beginning of 21* century witnessed the development of
Internet  accessible PDAs. Several web content providers
collaborated with PDA manufacturers to offer ‘web-clipped’
versions of their sites designed specifically for PDAs for easy
download.

4. Features of PDA

. PDA .combines computing, telephone/fax, Internet and
networking features.

9

It incorporates handwriting recognition features. Most
systems are controlled by a pen-like stylus and have
handwriting recognition software for cntering text.

It has attractive portability.
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4. PDA stores its basic programs in a ROM (Read Only
Memory) chip.

5. Itis powered by batteries.

6. In PDA, LCD screen serves as both input and output
device

7. Information can be transferred back and forth between
PDA and Personal Computer (PC), by a process called
synchronization. Through synchronization. handheld
data can be backed up and managed on the PC. and
applications can be installed from the PC to the handheld.

8. PDA canalso communicate with PC and Internet through
an infrared communicetion port that uses nfrared light t2

beam information and the process is called beaming.
9. It has multimedia capabilities.
10. PDA has simple E-mail client software.
11. PDA offers easy mobility.
12. PDA provides spreadsheet and database programs
13. Itis small and lightweight.

14. Popular PDA models do not have built-in keyboards, but
external keyboards are available for some.

5. Applications of PDA in Medical Sciences

As the technology advances, the uses of PDAs expand
exponentially in medicine. There are many PDA applications that
are relevant in medicine. (A list of well-known medically related
PDA software applications available in the market is given in
Appendix). Some of these are:

a) E-Prescribing

Prescribing is one of the largest, paper-based processes in medical
field. Not surprisingly, it’s also one of the most inefficient. Errors
due to illegible hand writing, and misprescribed medications are
common in medical field. This can be solved to a good extent with
the use of PDA for prescription, which will save time, and enhance
patient safety.
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b) Drug reference

Cascs of adverse drug reactions are primarily caused by dosing
errors or inappropriate drug choice of doctors and many of these
crrors can be solved by point of care drug knowledge. Currently the
most--popular medical application of PDA is the drug database.
PDA pre-loaded with drug information databases can deliver drug
information to the doctors at the point of care thereby offering a
time saving and convenient way 10 obtain current drug information.

¢) Electronic Medical Record Management

PDA can be used as an access point of the electronic medical
record and it serves as an effective interface between the doctors
and the electronic medical records.New patient visit records can be
generated and potient’s chart in the exam room can be accessed
cither activeiy through a wireless connection or through a previous
“synchronizalion” with the clinic Electronic Medical Record
server.

d) Patient Tracking

Doctors need a better way 1o track and manage patient data. Patient
Tracking is one of the most ambitious use of hand helds in
medicine. Using PDA, caregivers can record basic patient
information, admission diagnoses, patient histories, daily progress
notes, and lab results It helps medical professionals to reduce

paperwork, improve productivity, and access critical patient
information quickly and easily even during the rounds.

e) Patient-OriZ&nted Applications

A perfect use of handheld computers is to keep the patient healthy
by helping them maintain a vigorous lifestyle. Handhelds are
excellent tools for monitoring chronic diseases. For example using
a cardiac risk calculator a patient can enter his details such as age,
sex, weight, cholesterol level, blood pressure, family history and
smoking status. The progias: then gives the probability of having a
cardiac event in the next ten years. He can then see what would
happen if he were a non-smoker or had lost weight. There are also
many programs targeted at managing - the health of different
categories of people such as women, children, young and the old.
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f) Electrenic Medical Literature

PDA is very good at storing large amounts of textual information.
The natural extension of this is to provide PDA forms of the
reference books that doctors can carry around with them. This is
another popular application of PDA in medicine. Presently a large
number of medical titles, both text books and reference books are
available to access over PDA.

g) Web Clipping

Web-Clipping programs allow capture of web page content for use
on a PDA. Many web applications and files can download and can
easily install on PDA. Some of these are free (freeware) and others
are affordable titles. Some provide automatic information updating.
PDA users can choose medical web sites they wish to visit or a site
that they often reference in clinic and convert this to PDA format
with ease.

b) Medical Calculations

The earlier medical use of handholds was solely t0 help medical
professionals perform calculations. Medical calculators on PDA
help caregivers to make better decisions, give valuable advice to
the patients and avoid calculation errors. Hundreds of medical
calculators are available

i) Electronic Mailing

It is possible for the medical professionals to send and receive E-
mail messages from the PDA. PDAs allow wireless e-mail
messages as well as by synchronization with the PC.

j)  Address books/memo pads/to-do lists/date books

PDA is a powerful, portable personal information manager. It has
enough memory to contain and organize thousands of names,
addresses and phone numbers. Medical professionals can categorise
them into "patients” “"hospital,” or "community resources’ Of =
perscnal”. The calendar section is a powerful cross- referenced and
alarm-enabled "day-timer". Also PDAs include applications 0
create a ‘to-do list’ and quick writing of memo. The PDA can aiso
remind medical professionals of important dates/meeting with an
alarm sound.
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k) Database Applications

Using the PDA-based database programs medical institutions can
design in-house customized databases as well as they can use
~ommercial databases. The database applications help track
surgical procedures, track patients, distribnte office-wide schedules,
medical and  office-related  lists/databases, recommended
'mmunizations, antibiotic efficacy information, ICD-9 coding
information, comparing normal and abnormal laboratory results etc

) Word Processing

PDA has word processing application called ‘document manager’
using which documents can be created and reviewed. The text files.
for PDAs are called ‘DOC’ files. Some of the ‘document managers’
allow links similar to web page links.

m) Medical Coding and Billing

With so many diverse rules to follow, coding and billing patient
visits consumes more time than most medical professionals have
This can be done in a faster, more accurate way with a Personal
Digital Assistant. PDA equipped with an online medical claim

billing software process medical claims efficiently, handle patient
invoices and obtain reimbursements.

n) Hecalth Survey

Assessing patient’s perceived health status is an important
component of healthcare practice. The paper-based instruments
remain inefficient for collecting data from patients because of the
chances of missing data, respondent error, and the cost of
administration and entering data. PDA provides an outstanding
alternative (o this.

6. Advantages of using PDAs in medical field
The major advantages of using PDA in medical field are :
1) Access to medical information on-demand
2) Efficient collection of medical data
3) Increasad portabiiity ot and access to patient and clinical

aata
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4) Real-time communications with clinical team members

5) Quick transfer conformation —among collaborating
clinicians.

6) Improved drug knowledge of clinicians.
7) Increased patient safety and better patient outcomes.
8) Reduced drug interactions and medical errors.

9) Point of care access to the lists of current and past
medications, drug-related problems and medical problems.

10) Enhanced incorporation of Evidence-Based Medicine into
the practice settings.

11) Better informed patients

12) Generation of structured clinical documentation and well-
organized data.

13) Data are generally clear and better organized compared
with data on paper forms.

14) Enhancement in the quality of medical education and
research.

7. Limitations

Although PDA is an effective personal information management
tool for the medical professionals, it has some limitations.

1) Limited security features for storing sensitive data.

2) Easy loss or theft of the device owing to the small size.
3) Poor readability.

4) Small screen size.

5) Slow data entry.

6) Limited memory.

7) High cost.

8. Conclusion

The rapid, almost daily changes in healthcare environment
require immediate access to relevant information at the point of
care. PDA provides such access. They enhance medical practice,
oducation and research by providing an effective means of storing
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retrieving, analyzing and sharing large volumes of medical
informarion. Practitioners in every branch of medical specialty can
use these devices in various ways. In addition to common feature
functions such as contact lists, calculators, calendars and expense
logs, current PDAs have a wide variety of practical healthcare
applications such as patient tracking, electronic medical records
management, web clipping, and access to medical literature.
Although PDA can provide many benefits in medical practice, it
has some limitations also. As the technology improves these
limitations can overcome and more programs can be made
available.
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