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Abstract

Many IT-based applications are currently being used in healthcare
organisations, although it is still very difficult to find information
about blood donation centres in Libya, which are very important

requirements in human life. The method used at the moment is for
a volunteer to go, physically, to a medical centre or hospital, which
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is time-consuming and expensive. There is a need to develop a
mobile-based application using Java Sever Pages (JSP) and
MySQL technologies that will simplify the process. Using a WAP-
enabled device, a user can easily register and request blood from
the nearest medical centre, hence saving the lives of those
individuals in need. In this study, mobile applications to apply a
blood registration bank system in Libya has been successfully
developed and tested in the Libyan Red Crescent - Al-Gubba and
usefulness using formative evaluation by made comparisons
between the current system and the proposed system.

Keywords: WAP, T&E, mobile, healthcare

1.0 Introduction

Human beings are vulnerable and susceptible to many threats.
When a person needs to undergo an operation, standby blood is
usually needed due to severe bleeding during surgery and
accidents that occur, mainly during holidays. There are many more
diseases for which blood transfusion is the only cure, such as
anaemia, dengue and malaria. So, to ensure everything goes to
plan, hospitals need a lot of blood on call in the blood bank.

Since blood cannot be industrially produced, and there is still no
proper and easy way of donating blood, there is a need to use
mobile phones, which are owned by many people, to register
online and/or request blood within a short time, anytime,
anywhere. There are many willing blood donors who cannot afford
a computer connected to the internet or the cost of travelling to
medical centres for the process of registering or checking the
availability of blood. There is no system for Libyan hospitals that
uses mobile phones to access the internet for the purpose of
donating or requesting blood from a hospital or the nearest
healthcare facility. IT can help improve lives. Use of the WAP-
based blood donation application will enable donors to register as
blood donors anywhere and at any time ( Goh, Kim, Lavanya,
Kim, & Soh, 2006).

2.0 Related work
Wireless Application Protocol plays an important role in the field
of communication as a technical solution for devices supported by
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technology, such as personal digital assistant (PDAs) and mobile
phones (Xia et al., 2008). Wireless technology, specifically
through mobile phones, has been characterised as being fast,
convenient, easy to access (any time, any location) as well as
readily available. Mobile services have many benefits for their
users, including mobility, availability, and the ability to
personalise, as distinct from other non-WAP technologies (Pagani,
2004). The usability of mobile terminals means they are a viable
alternative in enhancing m-learning, which will result in effective
and meaningful learning by a targeted community. The
development of WAP sites has been achieved using Wireless
Markup Language (WML), whereby HTML pages are translated to
WML for WAP users to be able to read contents designed for
personal computers using mobile phone screens (Gwo-Jen et al.,
2002).

Currently, handheld devices are being developed with web
browsers, which are a powerful platform for playing different
digital media contents for the purpose of improving the present
circumstances, where service providers are required to prepare
their own players (Vu et al., 2007).

2.1 WAP architecture

WAP is an industry-wise requirement for building up applications
that normally function over wireless communication networks
(Kristian, 2002). This concept is also supported by the WAP
forum, which calls it “an open, global specification that empowers
mobile users with wireless devices to easily access and interact
with information and services instantly”. It provides a way of
making the information from the internet accessible by users with
WAP enabled mobile phones by transforming it (the information)
into the format of WAP pages. WAP intended of different types of
handheld devices, such as PDAs, mobile phones and pagers. WAP
Gateway is the software found in the mobile networks used to
connect to the internet and is meant for the purpose of sending
content and applications to the WAP-enabled mobile phone, as
shown in Figure 1 below:
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Figure 1. Proposed system architecture

2.2 Mobile Technology and Health Management Information
Systems (HMIS)

Fredrick (2009) reveals that HMIS is an information system
designed to assist in the management and planning of health
programs, as opposed to the delivery of care. Mobile technology
refers to handheld devices such as personal digital assistants
(PDAs), mobile phones and so on. Advanced development in
mobile technology has mediated the latest changes in mobile
technologies, transforming them from being just an electronic
address device to powerful tools that support wireless network
connectivity. The DoH (2005) has concluded that mobile
technologies are electronic tools capable of surfing the internet,
sending and receiving email/text messages and functioning as
information repositories, which is also useful in the healthcare
industry. The source further states that mobile technology offers
immediate and ubiquitous access to patients’ integrated electronic
health records. Such records can be further enhanced if the device
is also able to display graphical information related to clinical
examination records.

A good Health Management Information System (HMIS) is
necessary to manage a health organization effectively and
efficiently (Jayawardena, 2014). HMIS is the key factor for an
effective decision making process. A Hospital Information System
(HIS) is a comprehensive, integrated information system designed
to manage the administrative, financial and clinical aspects of a
hospital. This includes paper-based information processing as well
as data processing by using machines (Wani & Sankaranarayanan,
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2014). Hospital information systems may contribute in different
ways to quality assurance activities such as assessing the quality of
primary care, monitoring quality indicators, supporting clinical
care evaluation studies, and auditing concurrently the ongoing
process of care using reminders or decision support techniques
(Wani & Sankaranarayanan, 2014).

In the case of the URCS blood donor system, where counsellors
used to take blood donors’ results using sheets of paper that were
subject to damage by rainfall and rodents, and easily accessed by
unauthorised parties, mobile technology can provide a better
alternative. This is because it provides the security, secrecy,
confidentiality and consistency expected of medical records.

Over a million blood units are collected from donors every year;
nevertheless, many more millions still need to be collected to meet
the global demand and ensure sufficient and timely provision of
blood (Damesyn, 2003). This shows that blood donation is a highly
relevant issue worldwide that calls for government commitment to
it, as well as research in this field.

2.3 WAP-based Online Blood Donation and Application Issues
and Challenges

Previous researchers have revealed that one of the major problems
associated with blood banking is having some kind of satisfactory
control of all the stocks of bloods at various hospitals that operate
the blood bank (Peterson, 1969; Li & Dong, 2006). Authors have
stressed further that the 21-day limitation on the usability of blood
calls for booking in advance for the quantities and types of blood
that are going to be needed by hospitals. All these pose a serious
problem to the member hospitals. Therefore, there is need for a
mobile-based blood donation application system that can give an
up-to-date record of blood availability without any processing time
required.

According to Khan and Kureshi (2009), an automated blood
donation system is considered useful to patients, doctors and
researchers. It means that research in this area will have a
significant impact on the health sector of any society. This justifies
the need for this study, since the system will save medical
practitioners the stress of manual donor reservation and
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application, and will also suit the donor’s application and eradicate
any kind of delay.

Blood donation services are associated with a set of interdependent
operations, including donor registration, donation evaluation,
blood collection, blood screening, component production,
inventory management and blood dissemination (Li & Dong,
2006). According to the source, the success of all these operations
depends on how frequently donors come for blood donation
applications. Inconvenience can hinder donors from applying for
blood donation and, practically speaking, if no donors apply, there
is no blood donation. This shows the need for an effective blood
donation application system.

It is revealed that information and communication technology and
mobile technology are associated with the recorded popularity in
blood banking and blood application for efficiency and service
quality (Li, Dong & Chao, 2006). This means that traditional blood
banking has been lacking in this regard. The proposed mobile-
based blood donation application is going to be an added
advantage in this regard.

3.0 Research approach

A systematic investigative process was employed to increase or
revise current knowledge of automatic marking. This section
discusses the research approach, which consists of two sub-phases:
(A) designing an improved Mobile Blood Registration bank
system and (B) testing and evaluating the developed system.

3.1 Building a Prototype System

Using the JSP and MySQL database management system, a
prototype was developed. All concepts of frameworks and the
suitable design were used in the process of converting the
requirements into the working prototype.

The proposed system consists of two main phases, the
administrator side and the user side, as shown in Figure 2.
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Figure 2. The process of the proposed system

3.1.1 Interface for implemented system

The system is implemented using Java programming language and
MySQL as its database management system.

The user interface (Ul) were designed for two actors: (1) the
administrator, and (I1) the user.

(1) Administrator Side
Ul enables the administrator to log into the system (as shown in
Figure 3). After the administrator logged into the system by ID
number, the system will appear on the main page to the
administrator (as shown in Figure 4).

GIVE BLOOD GIVE LIFE

user Name

Password

Figure 3. Log-in page for administrator

GIVE BLOOD GIVE LIFE

Manage Request] Manage Users

Figure 4. The main page for the administrator
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This page allows the administrator to:

e Manage a request:

When the administrator clicks on this button, another page
will appear, then the administrator can add a new request,
update a request, delete a request and view a request.

e Manage the user:

With this page, the administrator can add new users, update

users, delete users and view information users.

e Logout.

(11) User Side
Users go through the following steps:
e Log into the system using users’ own credentials (as shown
in Figure 5).
e The system shows the options page (as shown in Figure 6).
e The users have the ability to perform such tasks as making
a request, updating their profile, deleting their profile and
viewing information.
e Logout.

/5 Internet Explo [ Y| %€ &
hetp://127.0.0.1:8888tocl mobilefindex || @]

| T P o Yo

view Tools @ &) @ 7%

@®@@@

Figure 5. LOG IN
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Figure 6. Option page

3.2 Testing and Evaluation

Test and Evaluation (T&E) is the process by which a system or
its components are compared against the requirements and
specifications through testing. The results are evaluated to assess
the progress of design, performance, supportability and more.
Developmental Testing and Evaluation (DT&E) is an engineering
tool used to reduce risk throughout the acquisition cycle.
Operational Test and Evaluation (OT&E) is the actual or simulated
employment by typical users of a system under realistic
operational conditions.
In this phase, we took time to perform the debug code and
usability testing of our prototype for the purpose of examining it
performance and usefulness.

4.0 Discussion and Results

According to many of the studies, many online applications are
used in others countries. However, there is no proper online
application available in Libya. The Blood Bank application is an
efficient system and the fundamental objective of the Blood Bank
application is to assemble all the blood benefactors into one spot
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automatically and educate them continually about the chances of
donating blood via the database linked to the proposed system.
Ultimately, the system provides proper communication between
the blood benefactors and the individuals who need blood. Table 1
shows who needs to make blood bank application as follow:

TABLE 1. Shows who needs to make blood bank application

Who needs the blood bank application

Givers:

Individual who needs to give blood intentionally. The
system keeps the information about blood benefactors.

Searchers:

Individual who needs the blood from the blood
donation centre for various reasons.

Blood donation centre:

Staff individuals which are working in the blood
donation centre.

Before testing the application, several questions were asked of the
Libyan Red Crescent Al-Gubba, as shown in table 2.

TABLE 2. Questions asked of the Libyan Red Crescent - Al-Gubba

Question

Answer

How can the required

blood type be provided

if it is not available in
the blood bank?

It can be requested from the patient's family members
and, if it is not available from family members, the
blood bank contacts the nearest other blood bank or
announces it on social media.

How long does the blood
bank take to provide the
appropriate blood type?

The blood bank cannot determine the appropriate time.
If the family members do not have it, it will take a long
time to obtain it. Even if the appropriate blood type is
obtained, there are routine procedures before obtaining
blood from the donor, which is a medical examination
for the donor, and these procedures take time, ranging
from a minimum of 20 to 45 minutes, in addition to the
time during the donation process, which ranges from
10 to 15 minutes

Is the appropriate blood
type provided for critical
cases in a timely
manner?

If the blood type is not rare, it can be obtained by
personal endeavour, direct contact with relatives and
advertising on social media, although this procedure
takes longer than the appropriate time.

Five donors were selected by the Libyan Red Crescent Al-Gubba
and their data were included in the proposed blood bank

533

Copyright © ISTJ

48l 5 o glall 430 gol) Alaall




International Science and 25 J.\al\ iy o glatt iy ilpy
| Sty i Tovlamadongs Jemral

:fjg:g&giﬂfm, Volume 25 M STJ/&

application. Table 3 and Figure 7 shows the data listed for one of
the donors.

TABLE 3. The Data Listed for one of the Donor.

Name of the donor Ali

Phone Number 00218945164770
Bool Group A+

Address Libya-Elgubba

According to the report submitted by the Libyan Red Crescent Al-
Gubba, the link for the proposed application was published on
social media, and within a period of time ranging from 2 to 7
hours, 5 donors of different blood groups were registered (A+ ,
AB-, O+ A-, B-).

"

3

L

view Tools ¢ &) &} 7%

e Nelo

b
< >

o — -
Figure 7. Page displaying the result.

Upon receiving 6 requests for disease cases requiring different
blood groups, 3 of the required blood groups were provided
through the proposed application, and the other blood groups were
provided with manual procedures in the current system. Table 4
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shows feature comparisons between the current system and the
proposed system as follow:

TABLE 4. shows feature comparisons between the current system
and the proposed system.

Current system
Time taken | Time of the Donation
Order number to obtain medical time Total time
donor examination
The first 120 minutes | 24 minutes 14 158 minutes
request minutes
The second 240 minutes | 33 minutes 11 284 minutes
request minutes
The third 180 minutes | 29 minutes 15 224 minutes
request minutes
Proposed system
Order number | Timetaken | Time of the | Donation | Total time
to obtain medical time
donor examination
The first 7 minutes 32 minutes 12 51 minutes
request minutes
The second 6 minutes 27 minutes 15 46 minutes
request minutes
The third 4 minutes 23 minutes 13 40 minutes
request minutes
300
250
200
M The time to obtain the
150 - donor
100 - M The time of the medical
examination
50 1 Donation time
o |
% % % M Total time
q
Graph 1. Current System
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60
50
M The time to obtain the
40 donor
M The time of the medical
30 - examination
20 - Donation time
10 m Total time
0 -
The first  The second The third
request request request

Graph 2. Proposed System

As reported, the application was tested and showed positive
results: the blood bank can get rid of manual procedures that
require time and effort, and the possibility of errors is minimal.
There is also greater accuracy in retrieving information. Through
the application, the inventory can be monitored and managed
correctly and effectively. A responsible blood bank can create a
monthly or annual report about donors and researchers, as well as
the total consumption of blood stocks. It is possible to determine
what blood type is rare and in demand, but available in large
quantities, the responsible blood bank can obtain the information
of blood units recommended by the doctor. At the same time, the
results showed that there are other advantages to the blood bank
application for searchers. A searcher can get the data of the ideal
blood bunch. Moreover, the searcher can get the data of the
specific blood bunch accessible in the blood donation centre. Also,
the searcher can get the blood units as per their needs from the
blood donation centre. Table 5 and graph 3 show time comparisons
between the current system and the proposed system as follow:
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TABLE 5. Time comparisons between the current system and the
proposed system

Time comparisons between the current system and the proposed system
Order Total time Total time Time difference
Number (current system ) | (proposed system)

The first 158 minutes 51 minutes 158 — 51 =107
request minutes
The second 284 minutes 46 minutes 284 — 46 =238
request minutes

The third 224 minutes 40 minutes 224 —40=184
request minutes
300
250
B Total time ( current
200 -
system )
150 ,
B Total time (proposed
100 - system)
>0 time difference
0 il T T T 1

The first The second The third
requset  requset  requset

Graph 3. Time comparisons between the current system and the proposed
system

As shown in the table 5, there is a very large time difference
between the current system and the proposed system, especially for
the time taken obtaining the appropriate donor. The time difference
between the first request in the current system and the first request
in the proposed system is 107 minutes, the time difference between
the second request in the current system and the second request in
the proposed system is 238 minutes, and the time difference
between the third request in the current system and the third
request in the proposed system is 184 minutes.

Accordingly, the proposed system has proven to be effective,
especially if the issue is related to time, which may be a major
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factor in saving people's lives. The results proved that the proposed
blood bank application has many advantages, the most important
of which are the fastest way to reach the appropriate donor, and
direct contact between the donor and people searching for blood.

5.0 Conclusion

The Blood Registration bank system was developed to help Libyan
people looking for blood as well as those who need to donate. The
prototype’s usability was evaluated and the results prove that it is
useful for users and it is capable of helping them make their
transactions easy, direct and successful, regardless of location and
time. It is hoped that the findings of this project will encourage
hospitals and clinics to incorporate the Blood Registration bank
system into the existing medical services in order to improve and
enhance the medical services and so that it is available to users at
any place and any time.
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