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Abstract

Eyes can be treated as one of the most important parts of the human body. People are
very much bothered when they encounter eye related health problems. National eye
hospital is the prime national body which comes to one’s mind when it comes to an
issue related to eyes in Sri Lanka. But, it is apparent that stakeholders of National eye
hospital are not well benefited by existing manual management practices of the
hospital which are unproductive. The existing manual system in hospital is not patient
supportive since it leads to unnecessary time wasting of patients. Administrative staff
of the hospital often suffers from with data related issues such as loss of data and data
redundancy of clinical patients. Doctors find it difficult to obtain most critical and
updated medical information of patients on timely manner. All those concerns have
resulted in making an additional workload on people.

The prime objective of this research project is to overcome above issues by developing
a web based Ratient’s Record Management. System which adds values to stakeholders
of the hospi@’rhis syistemt hias Heen developethon.a web hased platform using PHP
and MySQL:éﬁd Adohe/DrednweayveriCS6:has been used in designing the system.

The system can facilitate administrative staff of the hospital with updated patient data
managing and processing methods which are very safe, convenient and time saving.
Furthermore, patient details can be seared faster. The system helps doctors become
more productive as the system allows doctors to access all the necessary and updated

information refer to patients.

The project has been centered on design and implementing of this state-of-the-art
trilingual web based Patient’s Record Management System, which provides an
integrated holistic view of patient data among doctors, nurses and other authorized

personnel.
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CHAPTER 1

Introduction

1.1 Introduction

This chapter gives an introduction to the dissertation. It will specify the overview of the
selected topic and how it contributes to the operations of the establishment. Also this chapter
illustrates how chapters are organized.

1.2 Overview
National Eye Hospital has a long history in the health care of Sri Lanka. This is [01] the
tertiary care hospital with the centre of excellence which was established in 1905. It is the

referral hospital in special management of many ophthalmic conditions.

This is the only specialized unit in Sri Lanka for the treatment of eye problems. This hospital
is under the supervision of a director and a deputy director with eight consultant
ophthalmologist, one vitro retinal surgeon one pathologist, two anesthetises, one consultant
resident physicia‘ T;‘and about* Y00 medical " officers! “Fhére ‘afe" 'Special clinics for retinal
patients, diabeti(:_;.ffg?laucoma, and post operafjve patients. The daily attendance of outdoor
patients is about “15:0"0 and clinic patients are about 650. There are eighteen In-Wards and four

operation theatres. In addition to that there are Class one and Class two paying words.

Most of the patients have to come repeatedly for follow up treatment, and the doctors need
their earlier documents relating to their illness and medicine to give an efficient treatment.
Currently a manual file system is maintained for this purpose. Most of the eye related
investigations have images for doctor’s reference. Therefore they should be stored in a
manner that their quality does not deteriorate. The main problem with the manual file system

is loss of documents and loss of quality of reports due to the long period of storing.

Patients must register for surgery and the tentative date will be provided to them. But the
consultants or the surgical doctors can change the surgery date based on several reasons. Once
the surgery date is changed the staff must update the changes to the patients immediately.
Communicating this message is a critical task for the staff because of the weakness of manual

system.



1.3 Aim and Objectives

The aim of this project is to implement a web based Patient’s Record Management System
(PRMS) for National Eye Hospital in Colombo, to store the diagnostic history of patients,
retrieve diagnostic history by the hospital authorized person, doctors and patients themselves

and update the diagnostic history of patients, online channelling, doing e-mail/SMS.

Obijectives of this project are

— Improve patient safety - The system can be used to store the history of the patients
without losing the data of their disease and the system is created a backup of all the
details of patients

— Support effective and efficient health care delivery

— Facilitate management of chronic conditions - The system can be used to send alerts
to the patients about their next appointments. It will be useful to manage their
diseases effectively.

— Facilitate better access to the information- The patients/doctors themselves can be

able to access their information online of the svstem in a secure manner.

- To lifa phasiscatpatientsitnerehy reducifgipatients:wasting time
- Mi mfze?‘the ost - 3pedially lpatiertscan get-aappaolnter consulting a doctor
thr| H-ﬂ’\" tam Wi tR O T A A\ A G er Work.

— Give high level confidence among the patients & general public- From the web
base system the general public of Sri Lanka can also get some information about

the National Eye Hospital, their services and about Eye diseases.

1.4 Proposed Solution
Since the system has been stored the diagnostic history of patients, retrieve diagnostic history
by doctors and patients themselves and update patient’s details by the hospital authorized

person, it is reduced duplication of diagnostic testing, imaging and history taking.

The system improves patient’s safety by protecting their medical data and supports effective

efficient health care delivery. The system also gives better medication management.

Eye Chronic diseases are now the leading cause of illness in Sri Lanka. Many patients with
chronic disorders may not receive the best possible care. They have different health care

providers, and thus may receive conflicting information or undergo duplicate tests or/and

2



procedures. Therefore the system should facilitate management of chronic conditions for

patients who are coming to the National Eye Hospital.

1.5 Structure of the Dissertation

Chapter 1 laid down a brief introduction of the project. Chapter 02 describes background
information of the project and literature review. This chapter provides details of various
similar systems. Chapter 03 describes analysis part inside the system which is discussed on

functional and non-functional requirement analysis in detail manner.

Chapter 04 outlines the system design architecture of the project. Chapter 05 deals with the
implementation of the system. Chapter 06 discusses about the evaluation & testing of the

project. Chapter 07 includes the conclusion of the project and suggests further enhancements.



CHAPTER 2

Literature and Technology Review

2.1 Introduction
The first part of this chapter describes the overview of the similar systems carried out for this
project. Then it will briefly discuss about the similar systems in Sri Lanka and other countries.

After this, the chapter presents the drawbacks & weaknesses of the existing system.

2.2 Overview of the Similar Systems

Many organizations use web based resource management systems to gather required
information and disseminate them to relevant users. Through these systems organizations
want to collect various types of data related to physical and human resources, transportation,
precipitation etc. and also systems help organizations update quickly on latest information

which is supportive of decision making.

These systen ‘ed together. So in
recent past, many.etganizations use the web based resource mofiitoring systems to accelerate

./
their businesses viaanline |

At present there is no web based information system available for government hospitals in Sri
Lanka. But most of the private hospitals found in Sri Lanka have web based information
systems. Examples for these systems are Nawaloka Hospital PLC [2], Lanka Hospita PLC [3]
and Asiri Group Hospitals PLC [4].

In other countries, many open source systems are used to solve problems. Those systems are
very fast, reliable and developing is very complex and more features are included. Examples
for these similar systems are the Care2x [5], VistA [6], OpenEMR][7], GNUHealth [8],
Bayanno Hospital Management System Pro [9].

2.3. Similar Systems
Theses similar systems helped in developing the Patient’s Recode Management System for

National Eye Hospital.



2.3.1 Care2x
Description

Care2x is an open-source, integrated hospital information system, practice management, and
electronic health record system. The Care2x consists of four main components. Those are
Hospital/Health service Information system, Central Data Server, Practice (GP) management,
and Health Xchange Protocol.

Care2x has been designed to overcome integration problems in a network of multiple
incompatible programs [10]. Its design can also handle non-medical services or functions
such as security and maintenance. It is modular and highly scalable. This has modules for the
different functions and departments. It has used a single database and single data format. The
current beta version supports the MYSQL database and uses a standard database language
(currently uses SQL). Care2x has been used the PHP and Java script & scripting languages.
All program modules are server side processed.

The System can hna arrncend via tha intarnat cinra Cara?2v 11ene ctandard Internet protocoIS.

(Physicians or sutge Camiaccesstpatients! cdataufrom outsidaithe dital without using
o

specialized sc xv;/ére:)

Care2X is highly flexible and configurable and supports multiple languages [11] which
currently supports English and German. The user can configure his own GUI interface
according to his personal preferences, language, and level of technical understanding

Features

The search functions of Care2x [12] are programmed to be “SMART”, which is smart data
validation. In addition to the usual validation techniques like rejecting alpha characters or out
range numbers in a date entry field, this validates the entered data "smartly".
Example: when the user enters "35" into a date entry field, the validation automatically
converts “3rd of May ". And when the title for a patient is chosen as Mr or Mrs. the sex

will automatically set to "M" or "male". Or “F" or "female".

Most validation routines are done with JavaScript. Furthermore, it supports custom languages
and there are 15 languages to choose in 2003. The user can configure background and font

colors and choose between two main display modes also. Care2x platforms [13] which

5



supported are Windows 2000, XP, Vista, 7, Apple OS X, Linux, Unix, freeBSD, netBSD,
openBSD, BSD/OS, tru64 Unix, Debian, OS/2 WARP, GNU OS.

The Care2X system which is very complex, it has included many fields for getting

information of the patient. Hence it is very time consuming.

Functionalities include Medical Product database management has product search and archive
functions. Patient admission system with search and archive functions and currently supports

English and German languages are the other features.

2.3.2 VistA

Description
The VistA is an enterprise-wide information system built around an EHR, used throughout the
United States Department of Veterans Affairs medical system, known as the VHA. It

includes of nearly 160 integrated software modules for clinical care, financial functions, and

infrastructure.

VA has had u.it@??@ts data, -processing-systemse, which_. is.+ includin ensive clinical and
administrative capabili {14} Established- in on a client-server
architecture v : , [15] y the Department of

Veterans Affairs (VA) health care facilities to keep track of patient data in a database. The
entire system has been placed in the public domain. VistA increases the efficiency of patient
care documentation and remote data interoperability which allows for VA providers from one
facility to view data from other facilities. VistA [16] is increased secondary data use at the
point of care (analytical, research, population health) and VistA is high end user satisfaction.

Features
VistA supports both ambulatory and inpatient care, and includes several significant
enhancements. The most significant is a graphical user interface for clinicians known as the
CPRS, which was released in 1997. In addition, VistA includes computerized order entry, bar

code medication administration, electronic prescribing, and clinical guidelines.

VistA Imaging - A PACS used to digitally store medical images such as X-rays, PET scans
and ultrasounds. Incident Reporting - Organizes incident data and reports and sends it via the
Internet to the National Quality Assurance Database for Headquarters.

6
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The largest, most useful aspect of VistA is the CPRS. It is a program with a GUI that allows
for the viewing and editing of patient information.

CPRS has been included Real-Time Order Checking System which alerts the clinician of
possible ordering problems before they are processed. It has a notification system that notifies

the clinician of important upcoming clinical events.

CPRS has been developed Patient Posting System which displayed on each patient's CPRS
screen with patient specific notices, such as allergies and health warnings. And it is also
included Remote Data View that allows doctors to view data from VA facilities other than
their own. This system has been included Electronic Prescriptions it is enable for the ordering

of patient prescriptions directly to the pharmacy from the GUI.

VistA [17] has a proven track record of supporting a large variety of clinical settings and
medical care delivery systems. This system focuses on clinically relevant record keeping [18]
that improves patien by impraving chini¢al and administrative de n-making.

2.3.3 GNEHealth
Description

LIt ity

GNUHealth is a free Health and Hospital Information System including Electronic Medical
Record (EMR), Hospital Information System (HIS), Health Information System [19].

The goal of this project is to contribute with health professionals around the world to improve
the lives of the underprivileged, providing a free system that optimizes health promotion and

disease prevention.

Features
Strong focus in family medicine and Primary Health Care including Diseases and Medical
procedures standards, Writing Prescription, Billing, Patient Genetic and Hereditary risks,
Epidemiological and other statistical reports, 100% paperless patient examination and history
taking, Patient Administration, Doctor Administration/ Lab Administration/ Medicine / Drugs

information and Hospital Financial Administration are some of the main features.



Special Functionalities

GNUHealth is scalable in functionality, database size and transactional volume. For instance,
GNUHealth can be installed in a single doctor office, or in country public hospitals network.

GNUHealth system has a special functionality. That is the system generates a patient card. It
has a unique Patient ID. It allows to export the information to the patient card, and it provides
the framework to synchronize data between health centres. Quick patient identification in
different health care network, the patient ID can be read, for example, with a QR reader,

speeding up the registration process and avoiding common human errors.
Other functionalities are same as above other systems.
2.3.4 OpenEMR

Description
OpenEMR [20] is a Free Open Source electronic health records and medical practice

management application. It runs on Windows, Linux, Mac OS X, and many other platforms.

OpenEMR is \@{( plete~-Ambulatony -EHR @ertified.and: it is f the most popular

open source elecirenic medicakrecosdsin use tdd
Features

Its features are fully integrated electronic medical records, practice management, patient

scheduling, electronic billing, prescription, patient demographics [21].

2.3.5 Bayanno Hospital Management System Pro
Description

Bayanno Hospital Management System in Bangladesh [22] is an Advanced, powerful,
flexible complete management software for hospital, clinic and medical institutes. This is also
open source software. The system integrates user area of Aadministrator, Doctor, Patient,

Nurse, Pharmacist, Laboratorist and Accountant.

Features
Seven types of accounts including Admin monitors total hospitals, Doctor manages

prescriptions, appointments are some of the key features. Further Patient gets facilities online,



Nurses create reports of patients, Pharmacist maintains medicines, Laboratorists attached
diagnosis reports, Accountant takes payment online, Creates backup of individual items,
Supports 20 languages in version 1.2, Supports desktop, laptop, Smartphone and tablet.

Security
Highly secured against security threats

SQL-injection, xss attack, csrf protected

2.3.6 Nawaloka Hospital PLC — Colombo

Nawaloka Hospital uses a web information system to handle their patients and their
medical treatments. This system is used by their staff for their administrative purposes. Since
it is not opened for general public, the patients cannot access the information about their
treatments or any history about them. But the hospital has its own web site. This is a static
website and most of the information found in this site is about services offered by the hospital
and the basic information about the medical packages. No interaction found between hospital
and patients or general public. But recently they have included a new functions of channelling

doctors, onlir

VAR Ul UIcil SCI co~al 1 11054 .

"o

=
2.3.7548)ri Hospitald ihGolomio
It is also same as the Nawaloka Hospital’s web information system. General public or the

patients have no interaction with their information system or their web site to get their
medical history or any appointment updates. All these systems have interaction with their
staff only.
2.3.8 Lanka Hospitals — Colombo
Although Lanka Hospital uses a separate information system to handle their administration
activities, it is not open for general public. Their web site offers a link to view the laboratory

reports. Even though the link is created, that facility is still not available.

2.4 Drawbacks and Weaknesses of the Existing System

Presently, at National Eye Hospital, patient records are stored as manual data. Outdoor patient
records are stored as original prescription formats. Clinic patient data are stored as files with
papers. Reports of outdoor and in-ward patient data are stored as Bed Head Ticket (B.H.T)

format.

The hospital encounters following drawbacks and weaknesses of their existing system.
9



- Data duplication:
The same data gets repeated over and over since the hospital workers find it hard to keep

track of the documents, patients’ information and transactions.

- Lack of Security:
Since data is stored in filing cabinets, sometimes it is freely available to anyone. If

information falls into the wrong hands, it can be used against the hospital and patients.

- Inconsistency of Data:
There will be unavailability for future use since data might get misplaced during manual
filing. Therefore data will not be preserved properly for future use.

- Repetition of Work:
If there are any changes to be made, the data will have to be updated again and again. If a
nurse forgets to make required changes to a document or file, it will result in nurse repeats the

same work. Repetition of work leads to unnecessary time consuming.

- Too Much Rag
Since every d 'ztaig‘f?se’g;vve en down-manuathy-in-pagerrthere.wilk he to h paper works.
- Space & Consuming:.

Since medical documents are stored in filing cabinets, it consumes too much places. The
higher the amount of work done on paper the more the filing cabinet requirement will be.

- Slow Retrieval of Data:
The information of patients is stored in different parts and so takes a long time to retrieve the
data. It takes a long time to find the information about a relevant patient. Sometimes delivery
will be held back.

- Repeatedly follow up treatment:
If a patients losses a prescription which had been prescribed early, doctors find it difficult to

define which medicine to next. This will result in repeating the same medicine.

2.5 Advantages of Proposed System
The ability to exchange health information electronically provides higher quality and safer care

for stakeholders.
10



Providing accurate, up-to-date, and complete information about patients at the point of care,
enabling quick access to patient records for more coordinated and efficient care as well as
securely sharing electronic information with patients and other clinicians are among the

primary benefits of this system.

In addition, facilitating doctors in diagnosing patients more effectively, reducing medical
errors, Improving patient and provider interaction, enabling safer, more reliable prescribing
and enhancing privacy and security of patient’s data can be treated as some other important
advantages of the PRMS. Also improved efficiency of patient's documentation, reducing costs
through decreased paperwork, improving safety and reducing duplication of testing can also

be highlighted as significant rewards of the system.

Data can be converted easily to information, Readiness of the information and data. Can get
summarized reports of patient information and diseases any time, Data cannot be corrupted
easily since patient information is backed up and it can be easily retrieved any time. Other
additional fee _ handling and well-
preserved anc e#agl ained patient’s data (patient canrot be afiovire see information of

other patients

Following table compares differences of features in proposed system vs existing system.

Feature Present manual system Web based system
Storage of material High N/A

Printing document cost High Low

Software cost N/A Very Low
Maintenance log book Need No need

Backups Data N/A Can get anytime
User Friendly N/A High

Delivery Doubtfully Accurate
Monitoring Manually Automate

Table 2.1: Proposed System vs Existing System
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2.6 Summary

This chapter explained about some of similar systems in Sri Lanka and other countries. This
section has also included the drawbacks and weaknesses of the existing system in National
Eye Hospital while describing advantages of the proposed system. Finally the chapter has
been concluded with a summarized comparison of features between the proposed system and
the existing manual system. Next chapter will deals with the requirement analysis of then

system.
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CHAPTER 3

Requirement Analysis

3.1 Introduction

This stage is very important for the system developers. The success of the system depends on
the suitability of techniques used in gathering requirements. This chapter will explain the
feasibility study and the other requirements needed in improving the proposed system.

3.2 Feasibility Study
The feasibility study has considered the technical, economical and operational aspects in the
proposed system. From the systems analyst perspective, the feasibility analysis is the main

tool for recommending whether to proceed to the next phase or to discontinue the project.

3.2.1 Technical feasibility
Technical feasibility refers to the ability of the process to take advantage of the current state

of technology in pursuing further improvement [23]. Technical feasibility is concerned about

hardware and sof hich will I ' led isfy tf 2r requirements.
o

In termS Of t( ‘1I]tca~.5! f ~ AT I/ ; A A ,1 ‘u DY LYY 2 SA N QL IS Very good In

this proposed systerr ‘ fast and it also has

required scalability, extensibility, flexibility and robustness. PHP is platform independent and
easy to debug & maintain too. It also provides excellent reporting features with good printing

support.

PRMS has been used MySQL for its database since it is capable of managing even a larger

database. MySQL provides a strong data protection too.

The proposed system can be considered as technically feasible if the internal technical

capability is sufficient to support the project requirements.

3.2.2 Economical Feasibility
Cost can be divided in to two folds called tangible and intangible. Tangible costs are
determinable, but the intangible costs are not determinable. Equipment cost, training cost,
material cost, miscellaneous cost, personal cost and engineering cost are some of important

tangible costs which have to be compulsorily born in developing the proposed system.

13



Cost effective tangible economic feasibility involves in ensuring whether the client can afford
for the changes made in the system. Client has to afford the cost of extra changes of the

system in now or in future.

3.2.3 Operational Feasibility
Operational feasibility [24] dependents on human resources available for the project and
involves projecting whether the system will be used if it is developed and implemented.

The system is operationally feasible if it is very easy for the end users to operate. It only
needs basic information about Windows platform. If the system operator of the hospital has
not the required skills about the Patient’s Record Management System he or she must be fully

trained.

3.3 Requirements for the Patient’s Records Management System
Analysing the client’s requirement is a prerequisite for the project success. Once the
feasibility study has been completed and the project has been acquired, the requirements

analysis proc

Y
In analysis part:#tis im; tq Identify bgth 1 ional and ional requirements

which are eqt

3.3.1 Non Functional Requirements
Non-functional requirements are requirements which specify criteria that can be used to judge
the operation of a system, rather than specific behaviors. The non-functional requirements of

the Patient’s Record Management System for National Eye Hospital can be stated as follows.

- Security
Ever since Patient’s Record Management System for Eye Hospital will be implemented, its
security will have to be considered as prime important. The view of the system in electronic
form raises concerns about patient privacy and data security. System should facilitate every
patient in having a separate & unique user account. This will prevent patients or unauthorized

personnel from viewing, editing, changing or disabling other patients’ data.

The patient information also needs to be readily available to all authorised persons, in order to

ensure the proper treatment of the patient.

14



- Backup
The system should be able to be backed up of all the information of patients who have been
registered in the Eye hospital. The primary purpose of backing up is to recover data after its

loss, deletion or corruption.

- Documentation
The system should facilitate in providing online documents such as doctor prescriptions,

doctor notes and patients’ history records to the patients.

- Accessibility

System should be a web based multi user accessible

- Usability
System has to offer more user friendly interfaces. The user interface needs designing such a way that

any naive user will be able to operate and use the features of the application.

- P |
In an event o nrgvga; e falure, the system should,be-able to be reloc 1 another PC easily
Y.
and with minimufaisystem configuration.

3.3.2 Functional Requirements
Functional requirements are functions of a system or its components. They may be
calculations, technical details, data manipulation and processing and other specific

functionalities.

The Functional Requirements Specification [25] is designed to be read by a general audience.
Readers should understand the system, but no particular technical knowledge should be

required to understand the document.

The system shall facilitate different access privileges for director of Eye Hospital, doctors,

and registered patients of Eye Hospital in order to gain access to the data.

Functional Requirements of the PRMS are as follows.
- Registering/storing patients details and search patients
- Updating clinic details with the feedback of the consultant and given medicines

- Scan facility of patient’s drugs prescription recommended by the consultant
15
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- Support three languages (English, Sinhala and Tamil)

- Update Surgery

- Scheduling Appointments

- Resource Allocation ( Room Availability, Theatre Availability)
- Backup system

- SMS/E-mail functionality

The system should give the following privileges for the Director of Eye Hospital
- View daily attendance of patients who get treatment from Eye Hospital
- View the number of patients treated for different eye diseases category wise

- Get the information about surgeries done by different consultants

The PRMS shall offer following rights for Doctors
- Get the past history of the patients using their ID
- Compare past and present investigation reports/images
- View their surgery details

- View clinic events of relevant doctors

The system n S8, de folloving facilities for Patients
- Get: ‘eirh'f'st(‘ of clinic/ suraerV from the svstem
- Receive em: SMS alerts/remind operation

- Get printouts of their investigation reports

The system should facilitate general public for following activities
- E-channelling facilities to consult a doctor
- Access to web page of Eye Hospital to get information

- New Activities of the Eye Hospital

3.3.3 Requirements Gathering Method
In order to define requirements, it is much essential to have a clear understanding of the main

issues and the system model. Following methods were used for collecting data.
Interviews

Interviewing is a generally used technique in analysis. Interviews have been done in order to

get a clear understanding of the requirements of each layer of the organizational staff. It was

16



made frequent visits to the National Eye Hospital and interviewed the management staff. The

ideas which they pointed out were very useful in developing this research project.

Talk with stakeholders continuously
Gathering information from doctors, patients who make frequent visits (clinic patients) to eye

hospital, nurses, etc. was very effective in designing the proposed system.

Referring the relevant Documents
National Eye Hospital supported a lot in collecting important information. Relevant and
important documents which were provided by the hospital were very much effective in

designing the system.

3.4 System Requirements

The following resources are required for the proposed system.

The system must have the following hardware requirements

Processor

'RAM N:% Uver Sity Ol IvIgTtagva, ST Eatika
Storage % S e o CHS
Printer -

Table 3.1: Hardware Requirements

Following software requirements are needed for the new system

Operating System Microsoft Windows XP or latest
Languages PHP, HTML, CSS, Java Script
Reporting Tools Jquery

Database MySQL

Web Server Apache / WAMP Server or XAMPP
Microsoft Office Package MS office 2007

Adobe Collection Dreamweaver CS5, Photoshop CS5
UML Designing tools Star UML, MS Visio

Table 3.2: Software Requirements
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3.5 User Requirements
Meeting user requirement is one of the most critical tasks in almost every phase of project

development. Following requirements are identified from the users.

Internal Client (Staff members)
Doctors, nurses, directors should be attached to the National Eye Hospital.

They should have a sufficient knowledge of the subject area.

External Client

The person who needs to register as a patient of the National Eye hospital

It is enough for him or her to having bit knowledge of interaction in web.

3.6 Summary
The core objective of this project is to develop a Patient’s Record Management System. As

the first phase, a feasibility study was carried out to ascertain the extent to which the new

system improvement is practicable in terms of technically, economically and operationally.
This chapter alsa=described ; functional, rand fion-funstianal reguirements of the Patient’s

Record Managehﬁ%_’ SysteicThersectioncfinal Ly desoribed requirement gathering methods

used in the projeclt:fj?VhiIe outhiriing Usenregaivements related to the proposed system.
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CHAPTER 4
Design

4.1 Introduction

This chapter will examine the system design part. It describes methodical approach to the
design of the solution. Design is the first step in the development phase for any techniques
and principles with the view of defining the system.

Once the software requirements have been analysed and specified, the software design
involves three technical activities - design, coding, implementation and testing that are
required to build and verify the system [26]. Design is the only way to accurately translate the

customer’s requirements into a finished system.

The design activities are of main importance in this phase, because in this activity, decisions
ultimately affecting the success of the software implementation and its ease of maintenance

are made.

4.2 Proposed Systei

Web based PRMS=WhichVis devéloged fae dhe has more dynamic
features than most of other healih care sysieims discussed here. The proposed system was
mainly designed to keep patients’ records (registering patients generate patient’s reports and
update clinic data of the patients etc.). And also system has given more spaces for patients and
their diseases.

The system has been designed in such a way which ensures maximum productivity of its
stakeholders. The system will further confirm the protection and accuracy of data which will

be delivered to both patients and doctors.
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4.3 System Architecture

Systems design is the process or art of defining the architecture, components, modules,
interfaces, and data for a system to satisfy specified requirements. During System design
phase, identified system requirements are translated into specifications needed to build the

system.

The proposed system is client server architecture since it suits tree tire architecture diagram

for the Patient’s Records Management System.

Three-Tier client-server architecture has three essential components.
- AClient PC
- An Application Server

- A Database Server

Three-Tier Architecture [27] is considered client program contains presentation logic and less
resources needed for client workstation. And it is less code to distribute to client workstations
and one serve 121 iy, ClIeNL fequests, AMOre FeESOUrGes avallanle Server program and

reduces data traffic on nebwerk.

Typically, the user interface runs on a deskiop PC or workstation and uses a standard
graphical user interface, functional process logic may consist of one or more separate modules
running on a workstation or application server, and an RDBMS on a database server or
mainframe contains the data storage logic. Following 4.1figure exposes three-tier architecture

for the proposed system.

The 3-tier architecture has the following three tiers.
e Presentation tier
e Business logic tier

e Data tier
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HTTP Request A QueryRequest -
& ﬁ & Database
2 = "
Internet g\)"»e) ° Query Response
System User NS
5 y MysaL
) HTML + JavaScript + Jquery
Preprocessor PHP Function Call
|

System User

| Presentation Tier | Business Logic Tier | Data Tier |

Figure 4.1: Three-Tier Architecture for the Proposed System

Following table describes advantages and disadvantages of Three-Tier Architecture which is

very important for the new system.

Advantages Disadvantages

Development Side: Development Issues:

- Complex application rules easy to build in |- More complex structure.
application server.
- Business Iogi,g%gp_ff—loaded fromr database

server  and¥@ghent,  which _improves

performance. |
- Changes to business logic automatically
enforced by server changes require only
new application server software to be
Installed.
- Application server logic is portable to
other database server platforms by virtue

of the application software.

Performance: Performance:
- Superior performance for medium to high - The physical separation  of
volume environments. application  servers  containing

business logic functions and
database servers containing
databases may moderately affect

performance.

Table 4.1: Advantages and Disadvantages of Three-Tier Architecture
21



4.4 UML Diagrams

UML defines four types of diagrams in this research project. Application of Use case

diagram, Activity diagram, sequence diagram and class diagram is described below.

4.4.1 Use Case Diagram
Use case diagram in UML is a type of behavioural diagram defined by and created from a
Use-case analysis. Its purpose is to present a graphical overview of the functionality provided
by a system in terms of actors, their goals which are represented as use cases, and any
dependencies between those use cases.

The main purpose of a use case diagram is to show what system functions are performed by
which actor. Roles of the actors in the system can be depicted. It is helpful in exposing

requirement analysis.

With the help of system analysis and requirements studies, three main actors are identified for
PRMS of Eye Hospital. They are Doctors, Patients and Administrator. The following use case

diagram (figure 4?%'illustl'ates the actiops, of each actor. of the proposed system.
=)
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4.4.2 Activity Diagram
Activity diagram is a graphical representation of workflow of stepwise activities and actions
which support for choice, iteration and concurrency. Activity diagram illustrates the overall
flow of control.

Activity diagram of proposed system shows the entire process from registering of a patient to
his or her discharge from the hospital. There are three levels of fulfilling this task. This
activity diagram can map out processes at both a high and a more granular level. Swimlanes

divide the steps by who’s doing what.
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Activity Diagram for Proposed System

o

Come to
C Sur;er; >

P
<

»{ Check Patient

Need Surgery ‘ No Need Surgery

\ 4 \ 4
Postpone ( Give Surgery”
Surger Date/ID Y

“Enter Clirmic - Pt LI e 1R A EY
! b.rpattitac 1 Clinic Date
— Give ClinicID)
v
Not Available ¥ / Decide a )
Theator ‘ Available Theator Surger

_»( confirm )

> Perform Surgery)

A A

Prescribe
Medicine

Patient Administrator Doctor
( Check Details )
Provide Details >
Old Patient ‘ New Patient
\ 4
Register
Appointment No
Consult Doctor
Check Reports
Provide Reports p Patient
Positive Reports ll Negative Reports

A 4

Prescribe
Medicine

A4

Medicine

Figure 4.3: Activity diagram for the proposed system
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4.4.3 Class Diagram
In a class diagram in UML, actors are not limited to the human players in a system. This chart
shows how the patient interacts with both healthcare providers (front officer or doctor), and

the healthcare system itself.

The Class Diagram is shown a set of classes, interfaces, collaborations and their relating
ships. This is the most common diagram in modelling the object oriented systems and it is
used to give the static view of a system. It shows the dependency between the classes that can
be used in the proposed system. The interactions among the modules or classes of PRMS are

shown below. Each block has contained Class Name and Methods.
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4.4.4 Sequence Diagram

For each activity diagram it can be designed activity diagrams to view the dynamic behaviour
of the system. In order to minimize the complexity of the sequence diagrams, only the happy

path is considered. Sequence diagram is a kind of interaction diagram that shows how

processes operate with one another and in what order.

Patient Registration

The patient registration process is shown in the following sequence diagram. The

administrator initiates the sequence first.

A

: Administrator

Patient Registration

Patient Data

Browse The System\ﬁ

| g;

Figure: 4.5 Sequence Diagram for Patient registration

Update Surgery Details

Registration Process

Update

Following sequence diagram shows how to update surgery details.

Web System Login Form Form Base
- 1Verify User
Enter Login ID &|pass word { Z—

~

X Web System,

: Dﬁgtgr
Browse Web

Login form

Enter ID & pass word

|Verify User

Surgery data

Enter Surgery data

Figure 4.6: Sequence Diagram for Update Surgery Details
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4.5 Interface Designing of PRMS

Interfaces are the users’ interactions to the system in order to get the intended task done.
Good User Interface Design can make a product easy to understand and use, which results in
greater user acceptance.

Following figure views the login page of the system. Through this login, all registered
patients can log on to the system to see their medical information with the help of their user
names and passwords. And every registered doctor can log on to the system separately by
using their user name & password. Director and the administrator of the hospital have
separate accounts. But both of them have same authority. General public can do e channeling

without logging on to the system.

Tk

T =S

%

GOEIME Gzl @

NA

Language - Engiish v |

Loging

Figure 4.7: Interface of Login page
Figure 4.8 displays the “Register of New Patient” form of the Patient’s Record Management

System for the Eye Hospital. In this page validation rules are used for the first name, last

name, NIC number and email address. JQuery is used for the date of birth.
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= C A [ localhost/Eye/admin/add_patient.php

%D EYE HOSPITAL INFORMA |
: Apps E Suggested Sites new songs video in... %9 Hiru Gossip (@Hiru... 5 s@ed=t epde=t 52,0 [ nittaa.com Hospita|

HOME PATIENT ~ CLINIC ~ CONSULTANTS ~ SURGERY ~ EVENT CALENDER REPORT E-MAIL SM5

Add Patient REGISTER NEW PAIENT

M

-
Patient List

| Submi |

Figure 4.8: Interface of Register New Patient

4.6 Summary

University of Moratuwa, Sri Lanka. _
d thpehiancmpHedeloge Rt ARTBRRsed system. It provided
Classysequencertagtivity. It also declared about the user interface

This chapter
designing diagram-
designs. Especially the section outlined the system design architecture of the project. In the

Implementation details of the system will be discussed in the next chapter.
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Chapter 5

Implementation

5.1 Introduction
Implementation is the fruition of chain of the efforts starting with analysis and it is most important
stage in every system. One of the main goals of the implementation is to minimize development

time and improve quality by avoiding unnecessary rework.

During the implementation stage of the system, it has converted the detailed design into code
in a programming language using PHP and MySQL database. The major product of the
implementation stage, the source code, is the ultimate goal of the entire software development

process. There is real sense of accomplishment when software reaches its deliverable form.

5.2 Implementation environment

Implementation is the stage where the theoretical design is turned into a working system. This

is the most crucial ¢ J onfidence to users.
Implementati |;th alization . 0f. an applic plan, idea, model,
design, speci tion tion of a technical

specification or algorithm as a program, software component or other computer system

through programming and deployment.

5.3 Software Used

WAMP Server
WAMP Server has been used as the server for the system. It [28] is easy to install Apache,
PHP and MySQL package.

5.3.1 Database

MySQL
MySQL [29] provides a strong data protection. Patients’ all data of the PRMS can be stored

on separate tables in MySQL database.
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5.3.2 Development Tools

w
PHP is the main language of the proposed system. PHP codes of the PRMS have been used to
gather, edit, view data of patients, doctors, surgeries & clinics. The availability of the theatres
and doctors can be checked and login passwords of the database have been encrypted by

using PHP.

HTML
The proposed system has been used HTML considering its user friendliness and it

supportiveness on almost every browsers.

Java Script
The system has been written to change the way of JQuery. JavaScript has been comprised

with JQuary in order to view data of Doctors, Patients, Clinics and Surgeries in the system.

CSS
CSS has be lesi |_to .enable, the -separati f document, ¢ nt from document
¥
presentation, incié@Bllg elements.such asrthe.layout, golours,ane font:
5.3.3 Dreamweavet

Dreamweaver has been used for page designing and code editing of the PRMS.

5.3.4 UML Designing Tools
Star UML software is used for Sequence diagram, Class diagram, Use case diagram, and
Visio is utilized for creating Activity diagram of this project dissertation. The reason behind

using above software for drawing purpose is that they are considered as free & open source.

Star UML
The StarUML is used to create class diagrams, sequence diagrams and to make case diagrams

of the report.
Visio

Visio is an intelligent diagramming program which was very helpful in drawing Activity
diagrams of this project dissertation.
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5.3.5 Reporting Tool

JQuery
The proposed system has been included jQuery plugins which are available on the web
considering the fact that easy implementation in comparison to other applications. The system
has created a jQuery plugin for auto complete function.

5.3.6 Operating System
The system needs computer with Microsoft Windows XP or latest. The PC should be able to
install the WAMP server or XAMMP server for running the system.

5.3.7 Hardware Requirement
For an effective operation, the system can be implemented provided the PC with 2.0GHz or

higher 32bit or 64bit processer is at least met.

5.4 Input/ Output Design Implementation

The input to the system comes from many forms. The system has been included many forms

such as patient regi tratio@d]g?{%&%E’c’)(;}f?M@{J&i’%&gﬁy@tggmyﬁﬁzgach of these forms has

Ctiﬁgﬁ;ﬁﬂ%@ifi@;dﬁﬁ{;%%@% dociors-tanty the patients based on the

TR7INIIN i et as 11~
www.lib.mrt.ac.lk

the functions ©

%

requirement.

The first form is the patient registration form that the system enables administrative offers or

front officer to fill required details of patients concerning registration of the hospital.

REGISTER NEW PAIENT

v

v

Submit |
Figure 5.1: Patient Registration Form
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The Patient registration form is an important prerequisite for patient diagnosis in the Hospital

programme.

The screen output design is an important task in the development of the human computer
interface. The success or failure of a system development effort rests on this element of the
design. The output design should be flexible to provide for the adaptation of differing user

requirements for display of data.

The following were taken into consideration when designing the screen outputs.
- What are the contents of the screen output?
- The navigation of a page

- How to present information

5.5 Database Implementation
MySql was used for as a database of this system because of its simplicity, superior speed,
reliability, and ease of use [30] and MySql has become the preferred choice for Web. It also

helps saving time gad money. .MySal is mest popylar opencsource database software.

The database of tﬁ_lef_éystem has been included! & collection of tables (patient, doctor, surgery,

etc.) that contain many data and other oojects.

— [ — sug_id sug_idauto sug_date sug_doc sug_pat sug_the sug_dia sug_des sug_adddatetime
Fg X 5 surl2 2015-03-  Dr.Charith PushpaH Ward 01 Cataract Operation 2015-01-20
02 of eye 00:00:00
F X 6 surl3 2015-04-  Dr.Kapila ApsaraP Ward 01 Cataract Must 2015-01-20
08 operate 00:00:00
the eye
on time
#F X 7 surl4 2015-04-  Dr.Charith Asankak Ward 03  Cataract 2015-01-20
15 00:00:00
& X 8 surls 2015-04-  Dr.Charith  AthulaP Ward 02 Repair 2015-01-20
15 Of 00:00:00
Corneal
F X 9 surl6 2015-04- Dr.Manel  KumuduniM  Ward 02 TPPV 2015-01-20
22 00:00:00
& X 10 surl7 2015-04-  Dr.Charith  AnushaP Ward 03 PKP 2015-01-20
23 00:00:00

Figure 5.2: Surgery Database Table
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5.6 System Login and Main Modules

Patient’s Records Management System for the National Eye Hospital was designed to cover a
wide range of hospital patient management processes. It is integrated with patients, doctors,
surgery and clinic management that provides relevant information across the hospital to
support effective decision making for patient care in a seamless flow. This proposed System
is a software product designed to improve the quality and management of clinical care in the
areas of clinical process analysis.

The system can be used or logged as an Administrator, a Doctor, and a Registered Patient.
Administrative authority of the system can be given to Director, admin or front officer of
National Eye Hospital. Doctors and the patients have limitations to logging into the system.
The following diagram describes the main functions and the flow of system operations of the

proposed system.
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Patient record management system is advanced, powerful, and flexible for the National Eye

hospital. Main key features of the PRMS are as follows,

Patient:
In patient module, patients can be registered as new patients. In patient registration, the
system should be entered the basic information of patients and identified them by enabling
validations and verifications. When filling in patient details, users are unable to skip some
compulsorily required fields. ID number of a patient is validated to 11 characters. Although

E-mail address field must be entered a valid e-mail address, it is not essentially required.

In this module, the system displays the patient list with special functionalities which enable
users to search any patient by using date, name or patient Id. Functionalities refer to patient

history, doctor prescription and disabling patients and edit patient are covered in this module.

Doctors:
In this module, system facilitates doctor registration with their speciality. Similar to patient

registration, some_f of the doctor registratio e also. been ¢ oped validation &
verification. The 3%6( epports viewingiine doctorsHstIn s, maod
Online Appointments Scheduling:

Online appointment scheduling enables patients to make online appointments for their
preferred doctors. If a patient needs to make an appointment for a particular doctor, then he or
she can search the availability of doctors by referring the drop down list. Once online
registration form is completed and submitted then an appointment number will be shown in

the system.

Clinic
In this module, the system has been developed including two types of clinic management

functionalities called add clinic data and view clinic list.
Surgery

Surgery module facilitates users to add surgery details and view surgery list. The system was

developed in such a way that the user can check for theatre availability in the hospital.
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E-mail/SMS
This module is a separate module in the system. This module facilitates communicating
massages for both doctors and patients. PRMS has the ability of sending an SMS or an email
to both parties simultaneously. The system has been configured Gammu software for sending

e-mails.

Reports
The system generates some important reports such as Doctor wise Patients, Clinic wise
patients, Number of surgeries per month, Registered patient within a data range, Number of
OPD/Clinic patients per month, Comparison of number of patient visits the hospital for a

given time range etc.

Reports can be seen only by the doctor, director of the Hospital and the person who has admin

authority of the system. Reports have been developed by using a jQuery plugin.

5.7 Summery

This chapter mainly describes the development tools used:during the process of the Patient’s
Records Managefﬁ?éjt Systerm-WAMP Server hiastbeen usedas the kasic infrastructure for the
system. The syst‘é?ﬁf_.has beanwrittenithe codes in PHP, HTML and Javasript. phpmyadmin

has been used in order to manage the MySQL database.

Main modules of the system were described in this chapter while highlighting techniques &
tools used in developing those modules.
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CHAPTER 6

Evaluation & Testing

6.1 Introduction

This chapter presents the evaluation of the project which is more important for the
organization as well as the system developers. At this final stage it is necessary that the
prototype is critically evaluated in order to decide whether the project is a success or a failure.

The system has been designed in such a way that enables users to store, retrieval and updating
the diagnostic history of patients in an efficient and effective manner. Online channeling plus
SMS/e-mail facilities are some other important functionalities of the system. As far as PRMS

is concerned, the system provides expected benefits to its stakeholders.

The system design and development were carried out in a systematic manner and based on
user requirements defined by the end users. The design objectives of creating an efficient

c

system was T le/disable, search and

edit functione ,g% | the deliéloped! system. VAN these' flinctidnalitiespossess a relatively high

3
y

%
level of accuracy..

6.2 Evaluation Criteria

Evaluation was carried out to obtain remarks, opinions and suggestions about the product.
Several evaluating techniques such as interviews, questionnaires and demonstrations were
used in this purpose. Especially questionnaire was a very effective tool for collecting
information from a large number of people. Since questionnaires are relatively inexpensive to
developer in comparison to other method of gathering information, they were successfully
utilized in collecting information refers to process evaluation or outcome evaluation (See

appendix C for the questionnaire).

6.3 Testing the System

The testing phase is an important part of software development. It is the computerized system
will help in automate process of finding errors and missing operations and also a complete
verification to determine whether the objectives are met and the user requirements are
satisfied. Further testing has been identified as the processes intend to build confidence in the

software and convince the system developers and the end users that the enhancement made to
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the system is good enough for operational use [31]. Testing is a crucial element of software
quality assurance and it presents an ultimate review of specifications, designs and coding. A
good test case is one that has a high probability of finding undiscovered errors. A successful

test is one that uncovers undiscovered errors.

Test plans and test data used to test the system differ with the particular levels and they are
described in the table below. Black Box methodology was used to test the system. Test cases
were generated covering all the modules. Following tables show login test case and E-

mail/SMS test case of the system.

Other test cases can be viewed by referring the Appendix D.

Test case for login

Test Case ID 001
Procedure Clicking the login button without providing user name or password
Input Data Leave blanked

Red coloured text of displaying the error

Expected Results
o= = SEnter younuser.name.or passworg
éj? Red eotouneddektefcdisplayingdhedrron

Actual Results =

»Y. Enterl youryser name or password

Tested By Deveioper, Ciient

Table 6.1: Login Test Case (001)

Test case for sending E-mail/SMS

Test Case ID 002

Clicking the area of“Add E-mails or Mobile Numbers” without selecting
Procedure

at least one E-mail or Mobile Number
Input Data Not selecting checkbox

Displaying the error
Expected Results
= Please select at least one checkbox

Displaying the error
Actual Results
= Please select at least one checkbox

Tested By Developer, Client
Table 6.2: E-mail/SMS Test case (002)
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6.4 Unit testing

A product limit is the smallest piece of code that can be independently tested. From an object
oriented programming perspective, classes, properties, methods and events are all individual
units. A unit should pass its unit test before it is checked in to the project for integration. A
unit test might take sample data and calculate a result, and then compare that result against the

expected result to check for accuracy.

6.5 Integration testing
Integration testing really becomes just an extension of unit testing, though the focus is to
check if the unit works together.

6.6 Summary

This chapter described evaluation & the testing of the developed system. Testing builds
confidence in the software and convinces the system developers and the end users that the
enhancement made to the system is good enough for operational use. Black box testing

methodology was used to test the system.

S A
e 4

oeis, 7T
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CHAPTER 7

Conclusion

7.1 Introduction

This chapter presents the conclusion of the project which is also more important for client and
the system developer. Chapter has described project limitations, problems uncounted while
developing the system and future improvements.

7.2 Limitations of the Project

The system has few shortcomings to overcome. One is that the patient need to enter a valid
mobile number or e-mail address at the point of registering in order that the patient could
receive an alert message from PRMS refers to his or her health concerns. SMS/e-mail part is a
very important aspect of the system. And the patient must register for logging to the system
with user ID and password to display their clinic data otherwise patient can’t be logged to
their data.

7.3 Problem Eficauntered

In attempting to d€sign tha'system] thélfollowing 2d.

Details of patients are sensitive data, because of that reason obtaining the real records from
the eye hospital was a difficult task.

Medical processes and records are separated and independent from each and every
departments, obtaining the overall process of the eye hospital was a complicated process.
Because of that reason, defining the scope was complicated.

The knowledge required to develop such a system had to study in order to adopt it, because
there was no prior healthcare System of the government hospitals in Sri Lanka. Feasibility

study is little challenging to cope up with eye hospital’s staff busy schedules.

Time management was a frequently faced obstacle. Even when finally succeeded in finishing

both the system and the report before the deadline.
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7.4 Future Enhancements
In addition to limitations of the project presented, there is a scope for work to further improve
the functionality and usefulness of this project. The researcher therefore makes following

recommendations for future enhancements of the system.

Considering the fact of limited time, the project scope had to be limited only to clinics and
surgeries performed in the eye hospital. Hence the scope can further be widened to include
Pharmacy, Staff of the hospital to make a more integrated and comprehensive system which

covers the entire hospital’s records management.

A few other additional components can be included in the system in future. This may include
the ability to compute calculations such as determining a patient’s next appointment date.
Payments gateway and Patient tickets generation functionalities are two crucial items which

are expected to be included in the system for the future enhancements.

The system can also be further enhanced so that the patients themselves have access to more
additional informatic the :hospital onkliRerin.a, secure gnanner. (E£9 select online clinic

patient themse| V&€ 2

In COnCIuSiCII, (® 8 RAwY | “u 'JIUP\'I ullulydlo aliuv UooLvoattiviiu vi uiv ubolylled System, it Can
be safely concluded that the system is an efficient, usable and reliable records
management system. It is working properly and adequately meets the minimum expectations

that were set initially.
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1. Introduction

This user manual is designed to give user guidelines on how to use the system. This Patient’s
Records Management System includes three main loggings. Web based application to provide
patient’s functions, doctor’s functions and administrator's functions. Patient, doctor and

administrator have different authority levels.

2. Installation of the System
The information system has been used PHP, MySQL and Apache technologies. This
platform can be implemented in two methods from the perspective of local hosting and

online hosting.

1. Localhost Installation:
For the development and testing purposes, localhost installation can be used. First WAMP
server must be installed into the computer which is going to be used to development and
testing purposes of the information system. Then the developed software system must be

copied into the WWW directory of the wamp folder. After that import the database of the

system into the I\ L. DE
=
2.k :timf HOe cay:gzkér!: Jastallatior
In order tc y In order to do that

following steps must be followed.

Step 1:

Get the web address or URL from the authorized body in order to use the system.

Step 2:

Purchase the web space of a server to store the system and the database. Get the username
and password of the control panel of the server.

Step 3:

Upload the information system and the database by using appropriate software such as
Filezilla
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3. Administrator Login
= User logging

-.'*:q'j'\ @ > . "
| gnems Gz MAUSSUIETEDEV |
4 & b
| sRI LANKA NATIONAL EYE HOSPITAL |

o Enter Username and Password

o Select the language (English/Sinhala/Tamil)

o Thdficlick obJipgigbsitan of Moratuwa, Sri Lanka.
Electronic Theses & Dissertations

&5 www.lib.mrt.aclk
» View System Dashboard

After clicked the logging button then view the system dashboard

Click on doctor icon in the dashboard or any other
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= Manage doctor functions

o Add doctor details

€ - C A |[ localhost/Eye/admin/add_doctors.php

E-MAIL SM5 RESTORE LOGOUT

HOME PATIENT v CLINIC v CONSULTANTS v SURGERY + EVENT CALENDER REPORT

ADD DOCTORS / CONSULTANTS

| Suomit

1. Select “CONSULTATIONS” on the menu
2. Then click “Add Doctor”

Enter doctor’s information

Note: You must fill compulsory fields with an * mark. If you dont fill it, you
University of Moratuwa, Sr1 Lanka.

t bmit the doctor’s details. . .-
¢ aRiq Lo s b Ao & B H¥ertations
www.lib.mrt.ac.lk

o View doctor’s details

[ EYE HOSPITAL INFORMA | x

= = C # |[ localhost/Eye/admin/view_doctors.php

HOME PATIENT v CLINIC ~ CONSULTANTS v SURGERY v EVENT CALENDER REPORT E-MAIL SM5 RESTORE LOGOUT

Last Name
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1. Select consultation button on the menu
2. Then select doctor list

o Disable doctor
1. Click consultation button on the menu
2. Then select doctor list
3. After click on disable button

o Search doctor
1. Click consultation button on the menu
2. Then select doctor list
3. Then search doctor by entering “first name” or ‘“last name” or
registered date.
4.  Click “FIND” Button

o Edit doctor’s details
1. Click consultation button on the menu
2. Then select doctor list

Click on a doctor name for editing

. 9 \ ." & vV %’? 1
E?ti]ié&aﬁ]i%hgg 6‘“&%%@1 1{"’ﬁe%‘Jht aind cf Lisubmlt button
CACCITONIC

lha;’h{‘@ & Dissertations

d www.lib.mrt.ac.lk
= Manage Patlent Functlons

o Add patient

- > C A [ localhost/Eye/admin/add_patientphp

HOME PATIENT ~ CLINIC ~ CONSULTANTS v SURGERY v EVENT CALENDER REPORT E-MAIL 5M5 RESTORE LOGOUT

Add Patient REGISTER NEW PAIENT

v
Patient List Mr

1. Select “patient” on the menu and click “add patient”
2. Enter patient’s details
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Note: You must fill compulsory fields with an * mark. If you don’t fill it,

you won’t be able to submit the patient’s details.

o View patient details

| EYE HOSPITALINFORMA™ x

= C' # |[ localhost/Eye/admin/view_patient.php

{OME PATIENT ~ CLINIC ~ COMSULTANTS v SURGERY v EVENT CALENDER REPORT E-MAIL SMS RESTORE LOGoUT

i rsim {}f Ma::»m tuwa, Sri Lanka.
ut emenu . B
IL c rmngr 1 w;@@ & Dissertations

t'patien
www.l1b.mrt.ac.lk

o Disable patient
1. Select patient button on the menu
2. Then select patient list
3. Click on disable button that you need to disable one

o Search patient
1. Select patient button on the menu
2. Then select patient list
3. Search by entering patient Id or first name or last name or registered date
4. Click “Find” Button

o Edit patient’s details
1. Select patient button on the menu
2. Then select patient list
3. Click on a patient name
4. Then edit the details and click submit button

54



o

Add patient’s clinic details

= C f [ localhost/Eye/admin/view_patient.php

10ME PATIENT v

Patient ID

Patient ID NIC No

o

CLINIC ~ CONSULTANTS ~ SURGERY v EVENT CALENDER REPORT E-MAIL SMS RESTORE LOGOUT

-

Disable

1. Select “patient” button on the menu
2. Then select “patient list”

Cllck “add clinic date ” of any patient

V. yratuwa, Sri
ad%’ fﬁﬁf&ré”aitﬁ’e tjf t H“aé g‘ii%é%re%i onit!he Win *aﬂ
] Electronic Theses & Dissertations

www.lib.mrt.ac.lk

w

View patient’s clinic details

HOME PATIENT ~

CLINIC ~ CONSULTANTS ~ SURGERY ~ EVENT CALENDER REPORT E-MAIL SMS RESTORE LOGOUT

VIEW PATIENTS

Patient ID
247

nusha

524586248V

1982/01/21
0759693355

anusha@gmail.com

CLINIC

ADD NEW RECORD

1. Select “patient” on the menu

2. Then select “patient list”
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3. Click “patient history” of any patient
4. View clinic details of the patient

o Add doctor’s prescription

/[ EVE HOSPITALINFORMA

€ = C A [ localhost/Eye/admin/new_record.php?p=247&c=61

HOME PATIENT ~ CLINIC ~ COMSULTANTS ~ SURGERY ~ EVENT CALENDER REPORT E-MAIL SM5 RESTORE

PATIENT RECORDS

Doctor Remarks Next Clinic Date

ADD CLINIC RECORD
015-02-07
Choose File

Glaucoma

ig;,,mia Ji,w”lfvmu wa, Sri Lanka.
R ‘ 1; on i s & Dissertations
Elec 1 CSES (¢ 1ns
g”*‘partHi %‘ﬁlstory any patlei'fﬁ
N i,L(,ii‘i

ADD CLINIC RECODE”

1. §£lect i atient” on the menu

37

4. And cli %t lin

LOGOUT

Prescription

5. Then fill date, scan image, reason mean disease, doctor remarks, and next

clinic date.
6. Click “submit” button

o View doctor’s prescription

After submit above details viewed a table with Date, doctor remarks, next

clinic date and prescription.

Then click on “prescription” link and appear the scanned image of doctor

prescription.

= Manage Surgery Functions
o Add surgery
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= X & | [3 localhost/Eye/admin/add_surgery.php

10ME PATIENT v CLINIC ~ COMSULTANTS v SURGERY v EVENT CALENDER REPORT E-MAIL SM5 RESTORE LOGOUT

Add Surgery Details

Submlt

1. Select surgery and click “add surgery details”

2. Enter the surgery details and click “submit” button

Note: You must fill com ulsory fields W|th an o mark If you don'’t fill it,

won ?] v i%%“o? bmz? {%js‘i;}?géry Ellétaﬁs %heck the availability of
é]% ectronic Theses & Dissertations

www.lib.mrt.ac.lk

=0
@D

o View surgery details

B B HOSIIALBECR AL >

- = C A [ localhost/Eye/admin/view_surgery.php

HOME PATIENT ~ CLINIC ~ CONSULTANTS v SURGERY ~ EVENT CALENDER REPCRT E-MAIL SMS RESTORE LOoGOUT

Sugey' N Coco > [  Feicni 1D

1. Select “SURGERY " on the menu

2. Then click “View Surgery Details”
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o Edit surgery details

Select “SURGERY " on the menu

click “view surgery details”

click on “surgery /D" and edit the values

click on “Submit” button

P ow e

o Disable surgery details
1. Select “surgery” on the menu

2. click “view surgery details”
3. Then click “disable” in relevant field

= Manage Clinic Functions
o Add new clinic

- = C M [ localhost/Eye/admin/add_clinic.php

HOME PATIENT ~ CLINIC ~ CONSULTANTS ~ SURGERY ~ EVENT CALENDER REPORT E-MAIL SMS RESTORE LOGOUT

Add Clinic fOPD ADD NEW CLINIC

[Cinic_~

Glaucoma clinic

Clinic No: 1 50 per day

Unweltmty oF Maraliwa, Sei Lanka.

Clinic & OPD List

Electronic T&ém_ & “"sertana”‘"
Room per:

wwiw. lib mrt.ac.1

Submit

1. Select “Clinic” on the menu

2.Click “add clinic”

3. Enter the clinic details and click submit button

Note: You must fill compulsory fields with an * mark. If you don't fill it,
you won't be able to submit the clinic details.
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o View clinic details

= = C A [ localhost/Eye/admin/view_clinicphp

HOME PATIENT ~ CLUNIC ~ CONSULTANTS ~ SURGERY ~ EVENT CALENDER REPORT E-MAIL SMS RESTORE LOGOUT

1. Select “CLINIC” on the menu
2. Then click “Clinic List” Details

o Editclinic

1. Select “CLINIC” on the menu

2. click “Clinic List”

‘ lk,%n%;%i% 8 ”\/]@r;}u% A Si]z Lanka.
g c,qg;o)% 1CSCS & Dissertations

ick on
mirt. dQ ]k

WWH ft

o Search clinic
1. Select “CLINIC” on the menu
2. Click “Clinic List”
3. Search by Day or Date you entered to the clinic
4. Click “Find” Button
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= View Event Calendar

= C' # | [} localhost/Eye/admin/event_cal.php

HCME PATIENT v CLINIC ~ CONSULTANTS ~ SURGERY ~ EVENT CALENDER REPORT E-MAIL SMS RESTORE LOGOUT
< > today Mar 29 — Apr 4 2015 month | week | day
Sun 3/28 Mon 3/30 Tue 3/31 Wed 4/1 Thu 4/2 Fri4i3 Sat 4/4
all-day
10am Vitrio- Reinal clinic
11am
12pm g:::ﬁr‘::lini:
1pm
2pm
3pm
4pm H
1. Click “EVENT CALANDER ” on the menu
2. 1t shows clinic dates and times
Note: you can get it monthly wise or week wise or day wise
= View Report
HOME PATIENT w1 AUV ST deed 1K or E-MAIL SMS

DISEASE WISE PATIENTS

CLINIC WISE PATENTS LIST

DOCTOR WISE ALL PATIENTS LIST

FROM
TO

REGISTERED PATIENTS WITHING
DATE RANGE

DATE WISE PATIENTS

FROM
TO

DOCTOR WISE SURGERIES

YEAR

NUMBER OF SURGERIES PER
MONTH

YEAR 01
YEAR 02

COMPARISSON OF PATIENTS
PRESENT

Clinic Name
Vitrio-Retinal clinic

No Of Patients

DOCTOR WISE PATIENT-2015

Mational Eye Hospital

DrShama
Patients: 4.0

DrKapila

DrMangala DrAnuradha DrDharshani DrShama

| W Patients |
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1. Select “REPORT” on the menu

2. Click any report of ten on the left hand

= Get Printouts of The Reports

C' A | [ localhost/PRMS_New/admin/do_v_pa_print.php

Print

Total: 1 sheet of paper
| Cancel |

1] Canon iR2420 UFRII LT

Destination
Change.. |

Pages s Al

Copies 1 T

Layout e et T "
University of N

4 Mores C’HIC The
wivw.lib. mrt.a

Print using system ¢

1. Select “REPORT” on the menu

DOCTOR WISE PATIENT REPORTS

DeMangals Vitrio-Retinal clinic
DeAmwadha Glaucoma clinic

DeDburshani Post operative clinics
DeKapila Vitrio-Retiral clinic
DeShama Post operative clinics

DOCTOR WISE PATIENT-2013

sational Eye Hosgital

2. Click any report on the left hand

3. Click “Print” button on the report

4. Then get a printout of the report as you wish

= Send SMS/E-Mail to Patients and Doctors

Doctor Wise
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[3 localhost/Eye%20Hospital/admin/email-sms.php
i Babylon Search @ (1) cse Ik - Web Sear...  [] JOHN KEELLS HOLD... % CSE {fp Babylon Search [ (1) cselk - Wel

NT v CLINIC ~ COMSULTANT ~ SURGERY ~ EVENT CALENDER REPORT E-MAIL M5

E-MAIL/SMS DETAILS
PN Siect 7| Glinic Name [T

DOCTOR ID E-mail Mobile Mobile E-mail
||

<O B

G B EN

E-mail Or
Mobile

UL UL I o tional Eye Hospital

Send E-mail Send SMS

Select “E-MAIL/SMS” on the menu

Select the check box of the relevant doctors
Click on ”Add E-mails or Mobile Number”
Type your message

Then click on E-mail or SMS button

a M w0 np e

Note: You can send sms/e-mail doctor wise here
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Patient wise

PATIENT ~ CLINIC ~ CONSULTANT ~ SURGERY ~ EVENT CALENDER REPORT E-MAIL SMS RESTORE

E-MAIL/SMS DETAILS

Doctor ID ciinic Name TS

Doctojk atient's Name E-mail Mobile  Mobile E-mail
DrFonseka
DrSriyani /| | |
DrShama
Driuditha
Drishara
DrRanjith
DrDharghani
Driapila
DrAnuradha
Drilanel
Drvasuki

DrPasad 8952, 7145869523.0777154869.0752365987

DrDirector
ACUTR L ET [l s tional Eye Hospital

| Send E-mail | | Send SMS |

1. Select “E-MAIL/SMS” on the menu
2. Then click ”doctor ID‘” and select a doctor !

' o‘ne numbers

CIICk on ”Add E mazls or Mobzle ‘Number”
Type your message
Then click on E-mail or SMS button

o g &~ w

= Enable doctor/patient records
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{ A [ localhost/Eye%20Hospital/admin/view_patient_backup.php
] Signin { Babylon Search ) (1) cse Ik - Web Sear.. [ JOHM KEELLS HOLD... % CSE i Babylon Search  [9 (1) cselk - Web Sear...

PATIENT ~ CLINIC ~ CONSULTANT ~ SURGERY ~ EVENT CALENDER REPORT E-MAIL SMS RESTORE

r Wise, p

» You can daily backup by clicking on the “BACKUP DB " on the dashboard

Note for section 4, 5: You can see same functions of the doctor logging and patient logging
of the system. But they have limited authorization.
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6. General Public Functionalities
= Online channelling

ONLINE CHANNELING SERVICES OF NATIONAL EYE HOSPITAL
I

856523698\

0715263985

: OrShama - Ophthalmologist v

Submit Details |

& Uniyersity of Moratuwa, Sri qnlﬁfl. . .
Note: Thigsfggility ixs %een &fo ed ?O%Le en’era{ public for online channelling of
: ectronic | heses. 1SS€ u(?ns
doctors. } aut orlzatlfn is not reqguired for you to log on to the system. Upon
. WWW, ITFI. mrtl Aac. i% . .
completion the online channelling form, you will receive a user name and a

password through the system.

1. Click the link of “ONLINE CHANNELLING” on the logging page

2. Enter the details and click “Submit Details ” button
Note: You must fill out compulsory fields with an * mark. If you don't fill
out it, you won’t be able to get an appointment.

3. After submitting your details you just get the user ID and password then
you will be able to view your details through online.
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= Get details about the Eye Hospital

[ nationaleyehospital.health.gov.lk

National Eye Hospital of Sri Lanka @

Home Services Clinics Research Education About Us Donations Contact

In patient & out patient services

About Directors

National Eye Hospital is the top level tertiary eye care hospital in Sri
Lanka. This was established in the era of British government as an Eye
and ENT hospital and became "Victoria Memorial Eye Hospital” in

1962.This Hospital now consists of an OPD, 18 wards with 485 beds,
one HDU, 6 Operation Theaters with 12 operation tables. There are 9

1. Click the link of “4BouUT HOSPITAL” On the logging page
2. Then logged to the public web site of the Eye hospital

. News/NeW Act|V|t|es of the hospltal

This link gisg Qeveloped on the logging page. This also ¢an view general public to get
an idea a : i*#‘} f |

ﬂew programmes of the eye hospital.
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APPENDIX -C

Evaluation Questionnaire

Patient’s Records Management System for the Eye Hospital

Evaluation Questionnaire

The aim of this questionnaire is to build a quality, effective & efficient web based

online patient record information system.

The applicability and usefulness of the proposed system will be assessed through the

information that will be gathered through this questionnaire.

Therefore | vvelcome your feedback.

(&)
Thanking you, =
P.M.A.Pathiraja
MSc in IT

(University of Moratuwa)

E-mail: pathiraja.anu@gmai.com
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Patient’s Records Management System for the National Eye Hospital

Evaluation Questionnaire

1. Name

REV I M. T IMES. T IVIISS. . .ot e,
2. Age Group

O 16 - 20 O 21 -30 O 31 -50 0O Above 50

3. Occupation/ Profession

O Doctor O Nurse O Patient 0O Office staff [OOther

4. How would you rate your knowledge of computer literacy?

O An ]
O Anc: %@% O Non-ljterate
5.Have y

O Yes O No
6. If Yes, please mention what type of system you used?

O Hospital system O HR System O Inventry system O Other (pls mention below)

7.Have you used any Patient’s Records Management System before?

O Yes O No

8. If Yes, please specify the purpose?

9. Have you used any web based hospital software before?

O Yes O No
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10. Prefer Patient’s Records Management System for the eye hospital compared to

existing manual method?

O Yes [ONo

11. Was the Graphical User Interface easy to use?

O Yes [ONo

12. Level of satisfaction?

O Very satisfied O  Unsatisfied
O Satisfied O  Very Unsatisfied O Neither
Any comments

13. Suitabilityé@;'_Patient’s Re&cords Management System tor other hospital?
NI
@ Yes \a@@€anbe [ NotSure O No

Any comments

14. Further improvements / enhancements that you feel necessary to make this software

more useful?
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APPENDIX D

Test Cases

1. Test cases for Login

Test Case ID 003
Procedure Clicking the login button invalid user name or password
Input Data Some text

Expected Results

Red coloured text of displaying the error

= User name or password is not match

Actual Results

Red coloured text of displaying the error

= User name or password is not match

Tested By Developer, Client
Table D.1: Login Test Case (003)
Test Case ID 004
Procedure Clicking thelogin hutton,yalid.user name and password

Input Data =)

\Valid@isapiname anthpgassward

Expected Results=

Display the systent'dasttboard

Actual Results

Display the system dashboard

Tested By

Developer, Client

Table D.2: Login Test Case (004)

2. Test case for Patient Registration

Test Case ID 005
Procedure Clicking the submit button without providing the first name
Input Data Leave blanked

Expected Results

Red coloured text of displaying the error
= This field is required

Actual Results

Red coloured text of displaying the error

= This field is required

Tested By

Developer, Client

Table D.3: Test Cases for Patient Registration (005)
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Test Case ID

006

Procedure

Clicking the submit button providing the duplicate NIC number

Input Data

Duplicate NIC Number

Expected Results

Red coloured text of displaying the error

=  Duplicate NIC Number with patient’s name

Actual Results

Red coloured text of displaying the error

= Duplicate NIC Number with patient’s name

Tested By Developer, Client

Table D.4: Test Cases for Patient Registration (006)
Test Case ID 007
Procedure Clicking the login button invalid e-mail address
Input Data Invalid e-mail address

Expected Results

Red coloured text of displaying the error

= |nvalid e-mail address

Actual Results

Red coloured text of displaying the error

m e validha-maib adtness

Tested By Y,

.

Developer, Ctient

3. Test case for se

= Table D.5° Test Cases for Patient Registration (007)

lecting next clinic date

Test Case ID 008
Procedure Select calendar with clinic date which was not scheduled
Input Data Any date

Expected Results

Displaying the error

= Please enter scheduled clinic date

Actual Results

Displaying the error

= Please enter scheduled clinic date

Tested By

Developer, Client

Table D.6: Test Cases for selecting next clinic date (008)
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4. Test case for searching data

Test Case ID 009
Procedure Clicking the button of “FIND” without entering any data
Input Data Leave blank

Displaying the error
Expected Results
= Please enter data to search

Displaying the error
Actual Results
= Please enter data to search

Tested By Developer, Client

Table D.7: Test Cases for searching data (009)
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