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ABSTRACT

XML for Browser-based Electronic Medical Records is a system that using XML
to represent, store and display information that is extracted from existing hospital
systems. It is an XML database designed to provide a clinician-centered view of the
patient's history, with a web browser as the user interface.

Patient records are created and maintained as XML documents within an XML
database. Data feeds from the HIS make use of existing HIS interfaces with some
customization to meet the data requirements of the XML patient record database. HIS
extracts are triggered by events occurring within the system. As updates take place, the
XML database can provide full auditing of transactions that have taken place.

The major modules in XML for Browser-based Electronic Medical Records are
the administrator module and user module. This report focuses on the administrator
module. The administrator module provides support for various administrative tasks,
which are controlling user access, memo/message board management, search services
and e-mail services.

The proposed development tools for this project will take advantage of one of the
latest technologies, which is XML, Microsoft Access 2003 as the DBMS, Macromedia
Dreamweaver MX as a development workspace, Windows NT server as the development
platform, plus several other tools.

This system sees the opportunity in avoiding and rectifying the weaknesses found
in existing electronic medical records systems or websites and hopes to provide a better

solution to the medical field.
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CHAPTER 1 INTRODUCTION

1.0 Project Definition

Although Malaysia is marching towards the vision 2020 and the MSC status, most
of the hospitals or clinics in Malaysia still using manual system to manage patient’s
records. Manual system is less efficient and error prone compare to computer-based
system. The transformation of manually to computer-based system will certainly ease the
job of management as well as reducing errors, potential risks, waiting time as well as
appropriate dispensation to computer-based system will certainly ease the job of
management as well as reduced errors, potential risks, waiting time as well as appropriate

dispensary.

Electronic Medical records is a system that is used to simplify day to day task in
running a clinic group in a modern hospital at the same time provide management with
the necessary information to make strategic decisions. It serves essentially as a medium
for communication between the diverse collaborating functional subsystems in a group of

clinic in a hospital.

Electronic medical record summaries are now being deployed, using XML to
represent, store and display information that is extracted from existing hospital systems.
Patient records are created and maintained as XML documents within an XML database,
Data feeds from the Hospital's Information System (HIS) make use of the existing HIS

interfaces with some customization to meet the data requirements of the XML patient



record database. HIS extracts are triggered by events occurring within the system. As
updates take place, the XML database can provide full auditing of transactions that have
taken place. Access to the browser application is controlled by a security layer that can be
integrated with the HIS S);stem. The Web server provides the middle layer between the

user interacting with the browser and the XML database.

This system suits well six types of users; doctors, pharmacists, receptionist,
account clerk and management staffs. Only authorized users are allowed to create, edit,
delete, update or maintain the data under their respective scope. Validation of the user’s
login is indeed needs in order to access to the system. Functions provided for this system
included managing patient records for a clinic group in a hospital, billings, and also
report generation hence, it is hoped that this system will carry lot of benefits to all of the
users besides reduce paperwork, working and storing space, the cost and redundant data

entry and also increase productivity.

to



1.1 Project Objectives

Before any further planning or development is carried out, it is vital to draw out
the objectives of the system, in order to provide a clearer picture of the requirements and
also the needs of implementing the system. A number of objectives have been outlined
for this system, which includes:

» To keep the medical records in more secured way and eliminate the
duplicated as well as redundant data.

All patient records are stored in a database. Only the authorized
personnel are permitted to access the data. Medical records of patient can
only be accessed by authorized personnel like doctors. So, there’s no need
to worry whether the medical report will get noticed by other people.
Besides, user is alerted if patient ID or IC is already present when creating
a new patient record. This help to avoid case medical records misplaced or
lost. It will also eliminate the duplicated data in the database and also the

common error with the manual system.

» To archive the paperless administration.

Much paper work will be eliminated when all medical records are

input to the computer and stored in the database.



» To provide doctors safer and easier treatment or prescription writing.

\

»”

The doctor can write patient’s prescription into computer for future
reference. No more paper or stationary used to note down the prescription.
Doctors can be easily referred to patient’s previous treatment and profiles.
Pharmacists can refer to patient’s prescription by clicking the mouse and
keyboard to give suitable medicine to patient. It is safer than manual
system because system eliminates common error with the manual system

like prescription lost when passing from doctor to pharmacist.

To increase the efficiency of handling or retrieving medical records or data.
For the first time visit there is no record for the patient. The staff will do
the registration for him or her. The staff will key in the patient’s

information and save it into database. The data of the patient may change from

time to time; the staff can update the patient’s profiles and save it again in the
database. Furthermore, the patient’s records can be retrieved easily and quickly.

Before the consultation starts, doctors can easily achieve the patient’s records

through the database. This can avoid the doctors thumbing through several pieces

of paper before he finds what he needs. So, the system will reduce the expenses

and waiting time,

To create an appointment module,
Patients will be able to schedule their own appointment with the doctors

and they will be informed if the doctor changes the appointment,



» To produce detailed billing statement for patient’s account.
This system will provide a more systematic way of handling the billing
and payment system. A detailed statement will be produced and patient will be
aware of what they are actually being accounted for during their stay or service at

the hospital.

» To produce standard medical reports.
The certificate produced in standard format and it is detailed, neat, and

easy to read. It is available at any time required.



1.2 Scope and Limitations.
1.2.1 Scope of the project

The system is divided into two separate modules as depicted below:

Electronic Medical Records

|
| 1

Administrator Module User Module

User Access i Level 1 User
Control

Memo/ | | Level 2 User
Message Board
Management

Seuich || Level 3 User

Services

E-mail

Remark:

Level 1 User — Patient

Level 2 User — Receptionist, Account Clerk, Nurse, Pharmacist
Level 3 User - Doctor

Figure 1.0: The Proiect Scone

The scope that will cover by the system includes:
% Login to verify only the authorized person can access data under their
respective scope.

% Develop the computerized system for patient registration.
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Develop a database system to store all related data.

L
0.0

Develop a function that allow patient to make appointment.

.
>

Generate billing statement for patient.

% Generate medical reports for reference and analysis purpose.

1.2.2 Limitations of the Project
The Electronic Medical Records system has some limitations as below:

» The appointment system is limited to patients who need further treatments
from the hospital,

» Patient still using telephone or directly make an appointment rather than using

the system itself or email.

1.2.3 Target User

Electronic medical records have its own scope of target users. They are
those working in the hospitals and clinics. From the registration counter, the data
entry clerks, nurses, doctors and physicians, pharmacist, account clerks, until the
top-level personnel which include the record and also management personnel.
Those must have permission to login. They are called authorized user and they
will have their own username and password that will be requested before they
enter the system. Besides them, the patients themselves will be able to access
certain functions in the system such as their medical report, billing statement and

can even make appointment with the physicians.



1.3  Expected Outcomes
Once an electronic Medical record is developed, it is expected to achieve the

following features:

» User friendly and easy-to-learn system.

» Provide a more efficient and effective way of sharing data.

» Acceptable respond time when retrieved data from a save data to database.

» A good security system to prevent patient’s medical records access by

unauthorized person.
» A compatible system that support multiple users.
» Provides different view for different user of a same module.

» Data input will be examined and errors will be told by message.

1.4  Project Schedule
A project is a planned undertaking of scheduled activities and its management to

reach a goal. Since a project may involve extensive effort, it must be property managed.
Since electronic medical records is a final year project, which needs to be completed
within a period of time. Planning is done to:

» Define the goals

» Define and allocate resources

» Establish timetable, schedule work

» Track and monitoring project

» Report and document the project



This project is divided into two phases, which will be referred to as Semester I
and Semester II. During semester I, research on introduction, literature review and system
analysis & design are carried out. In semester II, system coding, testing, evaluation and
training will be done. Documentation is done from the beginning of the project until the

end of the project.
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June July August September October

Chapter 6:

System
Implementation

Chapter 7:

System Testing

L

Chapter 8:

System
Evaluation

Figurel.l: Project Timeline

1.5  Hardware and Software Requirements

The following is a list of facilities that will be needed or essential for the project

development:

Hardware Requirements:

» Pentium [ 400MHz computer and above

» Atleast 128 MB RAM

Y

20 GB Hard Disk Space

» Standard Input/Output Devices
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Software Requirements:

» Extensible Markup Language (XML) 1.0

Y

Microsoft Access 2003 — Database repository
Windows NT Server 4.0- Network Operating System
Microsoft Windows XP Professional

Microsoft Internet Explorer 5.0

Macromedia Dream weaver MX

Y V. W vV V¥V

Notepad

1.6  Overview of the chapter
Chapter 1: Introduction

This chapter consists of the project definition of electronic medical records,
project objectives, scope and limitation project, expected outcomes, project schedule and

hardware and software requirements.

Chapter 2:  Literature Review

The literature review gives brief explanation on topics researched and studied that
are relevant to this project. Anyway, the topics are definition of electronic medical
records, comparison between manual and computer-based system, development tools

consideration, and etc,
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Chapter 3: Methodology

This chapter emphasizes on methodology been employed and information

gathering techniques.

Chapter 4:  System Analysis

This chapter consists of analysis of the functional requirement and non-functional
requirement of the project. It also gives the explanation about the development software
and platform chosen to develop this system. System requirement also listed in this

chapter.

Chapter 5:  System design

This system gives some detail about the design of the proposed system. In this
chapter, there will be the functionality design, graphical user interface design and
database design of the proposed system. This chapter explains the conceptual and
technical design of the system. It covers the structure chart, data flow diagram, database

design and user interface design,



1.7  Summary of chapter 1:

This chapter consists of the overview of the proposed project including the project
definition and project objectives in general. Scope and limitations of the project also
discussed in this chapter.

Other than that, the project also present an XML approach for represent, store and
display information. Also include in this chapter are the target user, expected outcomes,

project schedule and also hardware and software requirements.

13



CHAPTER 2 LITERATURE REVIEW
2.0  Introduction

This chapter is one of the most informative chapters. A lot of reading, reference,
research and review have been made to gain information and basic knowledge before the
system development process. It consists of definitions of the project’s title and a brief
description of some technology applications chosen to be considered in system’s
development process. We will also depict some examples of existing systems. Besides
that, we made comparisons between the manual and computer-based system to show how

beneficial this proposed system is.

2.1  Definitions
2.1.1 Definition of “Electronic”
Electronic is a branch of science and technology that deals with the behavior of
electrons and it also means application of this, especially in developing

equipment.

2.1.2  Definition of “Medical”

The meaning of medical is pertaining to medicine or to the treatment of diseases,
pertaining to medicine as opposed to surgery. From Oxford Advanced Learner’s
Dictionary (Sixth Edition, 2000), the term “medical” connected with illness and

injury and their treatment,
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2.1.3 Definition of “Record”

Record is a written account of something that is kept, so that it can be looked at
and used in the future. As in computing, record is defined as a collection of
related fields within a single entity. It is also a collection of fields arrange in a

predefined format.

2.2  Manual-based Medical Records System

In general, there are many hospitals and clinics still using method to manage
medical center’s information such as patients and medical records. All patient
information, medication information and treatment involved huge amount of paper
documents. In the traditional way, patient’s profiles and medical records are write in the

file and stored in the cabinet.

When the patient visits the medical center, or come for consultation, they have to
show their registration card or identity card to the receptionist. Then, the staff will search
the patient’s file in the cabinet based on the registration number or their name if they
forget to bring along the registration card. After the patient’s record is found, patient will
be given one queuing number. The file then will be passed to the physician in the room.
Physicians traditionally record treatment and prescription as hand written progress notes
in files. Hand written information is neither structured nor codes, and therefore cannot be

casily used for automated decision support, research and outcomes analysis. Then,

15



patient’s file will be passed to the dispensary department for giving medicine. The overall
operating of a group of clinics in a hospital consumes a considerable of time from

registration, searching for patient’s record, until to pharmacists.

2.3 Computer-based Medical Records System

Due to inefficiency operating using manual system, many medical centers are
changing their system to computerized system to assist their daily operation. All
information or records are saver in computer. Therefore, user can easily retrieve and
manage all related information such as medical records, medication information and

others.

When patients come to medical center for treatment, they need to show their
identity card to the receptionist. The receptionist will input their identity number or name
into the system and easily found their record. The patient’s records will be shown in the
screen of the computer. This would certainly save a lot of time searching for patient’s
records compared to the manually operated system. Once the record is displayed, a
queuing number will be generated to the patient and put into waiting list. If a new patient
comes, registration is carried out. All the data are input through a standard form and a
new record is carried out. All the data are input through a standard form and a new record
is created for that particular patient. Also, the record of the patient is displayed on the
computer screen in the physician’s room. All the treatment, diagnostic and prescription of

the medicine to the part can key in through the keyboard and save in the database casily.
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