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Abstrak

Di awal tahun 2010, sebuah perangkat layar sentuh iPad diluncurkan dengan tawaran
berbagai fitur yang disediakan. Komputer tablet dengan bentuknya yang semakin tipis dan ringan
memiliki kecenderungan untuk menggantikan peran laptop atau Personal Computer (PC).
Informatika medis merupakan satu disiplin ilmu yang melibatkan sains informasi, sains komputer dan
pelayanan kesehatan. Salah satu perangkat yang cukup banyak digunakan dalam aktifitas
informatika medis adalah laptop. Berdasarkan penelitian yang dilakukan maka dilakukan
perancangan iPad sebagai media alternatif untuk digunakan dalam aktivitas Informatika medis
melalui fitur-fitur yang disediakan oleh perangkat ini. Diharapkan dengan rancangan ini maka iPad
akan dapat digunakan dalam aktivitas informatika medis sehingga aktivitas-aktivitas tersebut menjadi
lebih efektif.

Kata kunci: iPad, informatika medis, layar sentuh

Abstract

In early 2010, a touch screen device, iPad, was launched along with offers of various
features provided. Tablet computer with its thinner shape and lighter tends to replace role either
laptop or personal computer (PC). Medical informatics is a field that involves information science,
computer science and health care. One of devices commonly used is laptop. According to the
research conducted, a design of iPad usage as alternative media in medical informatics activity was
created through its features. This design was expected to make iPad be useful in medical informatics
activities and create them to be more effective.
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1. Introduction

The most common touch screen technology used nowadays is transparent panel
coated with thin layer of conductive electrostatic material which detects current flows while
touched [6]. When the tip of the finger touches screen, this device will detect the alternating
current around the touched area, and the signals are sent to CPU to determine the next
steps being taken. The usage of this touch screen technology grows rapidly. It can be seen
according to IHL Consulting Group data, that customer in the United States spent $123
billion for kiosk customer in 2003, 80% grows compared to previous year [25].

Touch screen is type of monitor with plastic as the outer layer, and behind this is
cross invisible infrared light. This touch screen technology is easy to use, more at the time
one needs information instantly [26]. Based on the research by Radvan, computerized
health information program indicated potentials to improve knowledge, attitude and
behavior [1]. In this research , Radvan used touch screen technology to conduct two
methods, (1) through intercept survey and (2) utilization study. Other benefit of the touch
screen technology is logging of touch screen user’s activities may be analyzed to see the
behavior of the users. This was shown by the research conducted by Nicholas and
colleagues to the public health devices that used touch screen technology across England
in [2]. In the research, a matrix to categorize the users based on the usage patterns of the
touch screen technology was returned and also a method for accessing kiosk utilization of
the touch screen technology was proposed
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The usage of the touch screen are also applied to the delivery of e-government
through touch screen technology kiosk referred to the research of Slack & Rowley in 2004.
In that research proprosed the strategic challenges how to deliver e-government through
kiosks which need some negotiations for some years in the future to the success of kiosk
application in enhancing accessibilities and involvement with[2]. The touch screen
technology was also used by Ohbayasi in his research in 2000, in creating the nuclear
particle data retrieving system using iPad [3].

Marion Ball as academic representative of the United States inferred the the
application of the information concepts to all health profession academics is more
appropriate as health information [4]. Information exegesis between the health information
versus medical informatics was based on differences in language and academic tradition
[5]. Degoulet P and Fieschi M inferred that integrated process of the heatlh care in patient
individual level is more appropriate as clinical informatics [6]. To a moderate academic
group, the consideration of the differences of the health informatics and medical
informatics is not a big problem. Mark Musen is one that consider the historically fierce
debates concerning whether our field should be called medical informatics or health
informatics seem less important when our focus is on the unifying methodology" [27].

Based on the research, more than 50% of physicians in Organisation for Economic
Co-operation and Development (OECD) countries and by 75% of United States residents
used personal digital assistant (PDA) and Smartphones [7][8][9]. Those indicate
significantly increasing of the handheld users. Instead of the manual procedures, handheld
computers are used to access medical literature, display electronic pharmacopeias, track
patients, or prescribe drugs [10]. In his research, Lal et al. used handheld computers for
data collection in burn patients [11]. Handheld computers were found to be 23% faster and
58% more accurate than paper and pencil recording. Their multiple functionalities
associated with user-friendly touch screen technologies make them a particularly attractive
alternative to paper-based diaries or questionnaires for patients’ self reporting use,
particularly children and young adults[12][13][14] the electronic format of handheld
computers allows the capture and recording not only of text data but also of virtual
electrocardiograms, electrochemical data and photographs. These can be encrypted and
transmitted to a central database management system through a wireless connection to a
local area network (LAN) or the Internet.[15][16]. Since 2000, more than 40,000 handhelds
have been sold in 48 countries for use in clinical trials [15]. According to research
conducted by Haller G. et.al, the use of handheld computer was found to be slower and
less accurate for the purpose of data recording, and this open new perspectives for the
development and use od different devices such as tablet-PC for collecting data in clinical
[17].

Research conducted by McAlearney showed that the size of the handheld
computers became a problem during the data entry process [18]. This open an opportunity
to bigger size device such as iPad as an alternative media to use in medical informatics
activities. Research of Rossi in 2006 described that Innovations in hardware and software
technologies and more particularly the development of tablet personal computers and
ultralight laptops with foldable screens will increasingly challenge the use of handheld
computers in clinical research in the future [19]. The use of computers and the related
technology is essential for communication and information-sharing with colleagues, for
public and patient education, and for professional development [19][20][21][22][23][24].

Based on an initial research of exploring the iPad potentials as an alternative media
in medical informatics activity, a design of iPad usage to be a media in increasing effective
process in medical informatics activities was proposed [28]. It started with investigating its
standard features and then categorizing the potentials of the standards features to use it
as useful media in activity. Not all of them are potential to use in medical informatics
activity, and from the research showed that it was also possible to develop specific
application to increase the effective process and enhance the health service to the patient.
Within some activities in medical informatics, a scenario was chosen to show the use of
the iPad in that activity, which was the use of the iPad for showing the X-ray photo to the
patients through existing room TV instead of using the manual way by placing the X-ray
film to the light provided in place.
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2. Research Method

Research was divided into two stages, as seen in Figure 1. There were four main
steps , two steps in the first phase and two other steps in the second phase. The first step
was investigation of the iPad features that potential to the activity of medical informatics.
The second step was categorizing them.

Langkah 1.
Penyelidikan Fitur
TAHAP | '
Langkah 2.
Pengelompokan Fitur iPad
\J
Langkah 3.
Perancangan Aplikasi iPad
TAHAP |1
Y
Langkah 4.
Implementasi Aplikasi iPad

Figure 1. Research Phases [28]

The design of iPad usage was derived from first phase of the research. The result
of the first phase was shown in Table 1. Most of iPad standard applications have great
potential be used in medical informatics activity.

Table 1. Potentials iPad Apps [28]
Nama Aplikasi [Berpotensi
Calendar
Contacts
Notes
Maps
Videos
YouTube
iTunes
App Store
Game Center
Safari
Mail
Photos
iPod
Note : Y = Ya; T = Tidak

There are two groups of the application, general and specific purposes application.
Standard applications that come with iPad are in the general purposes group. To fulfill the
needs of specific tasks, therefore it is possible to build new application. Application to run

on iPad is built using iOS programming. Here in the following is the algorithm of using the
iPad as alternative media.

<|=<[<|=<[=]=|=<|x]|<[~]|<|<x]|=<

Algorithm:
Step 1: Find a scenario of medical informatics activities for iPad
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Step 2: Choose standard application to use
Step 3: Replace the old method to new method with iPad as media
Step 4: Get benefit value from the new method

The first step is to find one scenario of the activities in medical informatics. There
are a lot of activities in medical informatics. One of the common activities is procedure for
displaying an x-ray image to a patient. Normally an x-ray photo is placed in a box with neon
light inside or behind the box. In hospital, either each room equipped with the box or it is
located in the center room in the ward where the doctors gather to discuss about the
condition of the patients. The size of the x-ray photo plastic material is not quite handy. In
the second situation, it is difficult for the patient to see the result of the x-ray photo, and for
this case, doctors will only show the result to patients relatives. Both cases show an
ineffective process. Therefore, a digital image of x-ray photo may solve this problem, and
it is possible to be displayed using an iPad. The second step is to choose standard
application to use for the case. In this case, possible apps to use are Email and Photos
Applications. Photo application is used for displaying any supported digital photo file and
email application is used for receiving the x-ray photo in digital format having converted
from original form, plastic material x-ray photo. The next step is to replace the old method
to the new method where iPad used as media to display the x-ray photo. The final step is
to get benefit from applying the new method.

Other alternative may be used to display the digital x-ray photo instead of showing
directly the photo to the patient from iPad, which is displaying the x-ray photo through iPad
to an TV. Itis possible to mirror iPad display to a TV, monitor, projector or LCD display that
uses a VGA connector. This can be done to use existing equipment in patient room, for TV
in one of the common equipment provided in room. By using this method it is possible not
just for the patient to see the display of the x-ray photo, even the patient relatives. To enable
this function in iPad, either a VGA adapter or AV adapter cable should be user. The new
method will return efficiency in one of medical informatics activities.

3. Results and Analysis

The new design of using iPad as media in one chosen activity that replace the old
method of displaying x-ray photo to patient can be seen in Figure 2. In the figure, the x-ray
photo is easily scaled by finger tips. By this new design, the doctor is able to explain the x-
ray to the patients closer, despite in the old method, patient must see the result of the x-
ray photo at a distance between his/her bed to the location where the light box for displaying
it located, even sometimes the box not located in the room but somewhere in the ward.
Figure 3 shows diagram several ways to extend the iPad display to other equipments.

/

= HDMI
device
\ Analog TV
Q
iPad
Figure 2. Scalable X-ray Photo Figure 3. Extending iPad Display

The most common existing TV placed in patient room is an analog TV. To extend
iPad to an analog TV, a composite AV cable is required, then the x-ray photo displayed on
iPad willalso be mirrored to the TV. In this case, the patient and other are possible to see
the x-ray photo.

In this research, two iPad standard applications were employed to support this new
method. They were photo and email application. Email application was used to receive x-
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ray photos in digital format and photo application was to display the photo. Email application
is not the only way to receive the data. iPad used in this research supported several ways
for the purpose of retrieving, and it can be seen in Figure 4. Figure 4 shows that iPad
supports to communicate to other device via Cable, 3G, WiFi and Bluetooth, therefore it is
possible to receive the x-ray data from one of them.

Apple Cable

iPad ] [

Bluetooth

Other
Device

Figure 4. Several Ways iPad to Communicate

Internet

The new method proposed to make the iPad as alternative media in a medical
informatics activity seems quite promising to improve the quality of the medical service. It
is shown by the doctor which may be closer to the patients to explain about x-ray photo
and the time efficiency of processing digital data instead of manual data of the x-ray photo
in form of plastic material and larger size. Although this new method offers some benefit,
some aspect must be consider carefully to ensure that the person must be capable to
operate the device otherwise it may create new problem. To anticipate this, an intensive
training about how to use the device should be provided.

4. Conclusion

The design to make iPad as an alternative media in medical informatics activity will
benefit the medical service by the improvement of the service, especially services to the
patients and also the efficiency of the time to finish activity instead of the old procedure.
The development of the research is possible to apply the role of the iPad as alternative
media in other medical informatics activities.
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