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ABSTRACT

The research focused on creating a secure Health Information Management System

to enable communities to have easy access of information about their personal

health records available in health centers.

Lack of simple, reliable, affordable, and easy ways for accessing the personal health

records is the major problem that leads to researchers conducting this project. The

researchers created secure health information system application that will be used

by health centers to access the health record of their patients.

Researchers used technologies such as PHP, My SQL, wampserver and other tools

to develop this application. The project was successful and the complete system

created by researchers is functioning as intended.
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CHAPTER ONE

INTRODUCTION

1.0 Introduction

This chapter is composed of the background of the case study, problem

statement, purpose of the study, objectives of the study, general objectives,

specific objectives, research questions, significance of the study, scope of the

study, limitations of the study and the conclusion.

1.1 Background of the study

According to Loudon & Loudon, (2006), an information system (IS) is a set of

interrelated components that capture, store, process, retrieve and

disseminate information to support decision making and control in an

organization. Typically, an IS includes people, procedures, data, software

and hardware that are used to gather and analyze information. Today,

computer information systems are often a minor track within the computer

science field pursuing the study of computers and algorithmic processes,

including their principles, software and hardware designs, applications and

their impact on society.

Mayanja Memorial Hospital is found in the heart of Mbarara town, the

founder of this hospital is called Doctor Karuhanga John.He also passed

away. He found the hospital in 1987 .Due the suffering of people in Mbarara

with no medication, people were dying because of lack of enough hospitals.

With his great love he decided to come up with a hospital to treat the sick

patients especially for pregnant women

MMH attends to an average of 340 patients per day. It has seven

departments namely: Administration, out-patient Department (OPD), In

Patient Department (IPD), Laboratory, Records, Finance and Pharmacy.

These departments use both file based and computer based systems to

manage their data. These systems are not integrated and they work

independently.
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1.2 Problem statement

MMH uses both manual and file-based information systems. This leads to

inadequate sharing and coordination of information among the departments.

There is more time needed to retrieve required information and this delays

decision making.

1.3 Purpose of the study

Both the manual and computer based systems also have unnecessary data

redundancies, therefore, there is need to develop an information system that

integrates information in all departments hence making MMH operate more

efficient and fast.

1.4 Objectives of the study

1.4.1 General objective

The overall purpose of the study was to examine the existing manual and

computer based systems then design and implement a secure information

system for managing client data in a health institution that will create a

preferably maximum speed and efficiency.

1.4.2 Specific objectives

e To examine the existing manual and computer based systems.

To design a secure information system to manage client data in an health

institution (SISMCDHJ).

o To minimize data duplication, time involved in decision making and

enable information sharing at a reduced cost.

1.5 Research questions

o How does the currents system work?

o How is the (SISMCDHI) designed?

o How will the new system solve the problem of data duplication and time

wastage?

2



1.6 Significance of the study

The new system will lead to faster data access, coordination of data among

departments and increased productivity hence the users will spend less time

accessing information and services.

1,7 Scope of the study

The study involves gathering information from the management and staff of

Mayanja Memorial Hospital. Mayanja Memorial Hospital secure information

system for managing client data is a health institution (MMHSISMCDHJ))

deals largely with patients’ related data from the time a patient is admitted

to the hospital up to when he/she is discharged from the hospital. Using

Clinical data is captured during the process of taking patients’ history,

diagnosis, investigation, treatment and follow-up. The project covers OPD,

JPD, pharmacy, laboratory, record and part of the finance department to

ease information sharing, coordination and integrity.
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1 8 Conceptual Framework
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L9 Conclusion

This chapter focused on the background of the study, statement of the

problem, objectives of the study, research questions, and significance of the

study and scope of the study. The next chapters provide more information

concerning the project.
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CHAPTER TWO

LITERATURE REVIEW

2.0 Introduction

This chapter is basically composed of the literature review. It attempts to

assess what various scholars and authors of various spheres have written

about in their research on the subject of integrated management systems

which were put into consideration. It consists of computer network, types of

computer networks Information Systems, Components of information

systems and Types of information system, Management Information

Systems, HealthCare Management Information system, and Integrated

HealthCare Management Information Systems.

2.1 Computer Network

In order for the system to operate effectively, the organization needs to have

a network. A computer network, often simply referred to as a network, is a

collection of computers and devices interconnected to each other by

communication channels that facilitate communication and allow sharing of

resources and information among interconnected devices.

2,1.1 Types of networks

2.1.1.1 Local area network (LAN)

If you have a home network with two or more computers or you are

connected to other computers at your workplace, then you are on a LAN.

LANs are ideal for networking in a small geographical area and can either

work with cables and hubs, or wirelessly. They allow for the speedy transfer

of data — up to lOGbit/s. Most LANs are based on Ethernet technology.

Wireless Local Area Networks are known as WLANs. If the system is

implemented, this type of network will be used since it covers a small

geographical area.
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2.1.1.2 Metropolitan Area Network (MAN)

A MAN usually consists of a number of interconnected LANs and WANs, but

will not extend beyond the boundaries of a town, city, or metropolitan area.

These are often operated at public utilities and are used by many businesses

and individuals.

2.1.1.3 Wide Area Network (WAN)

The WAN is the next step up from the MAN because it can cross

metropolitan or even national boundaries. The best known WAN is the

internet and, like all WANs, it uses routers and public communication links

to carry data. While the internet is open to all, many WANs are run by

private companies and are restricted.

2.2 Information Systems (IS)

An information system (IS) is any combination of information technology and

peoples activities using that technology to support operations, management,

and decision-making. In a very broad sense, the term information system is

frequently used to refer to the interaction between people, algorithmic

processes, data and technology. In this sense, the term is used to refer not

only to the information and communication technology (ICT) an organization

uses, but also to the way in which people interact with this technology in

support of business processes. The information system will be helpful to the

system users since it will help them make quick decisions.

2.2.1 Components of information systems

The main components of information systems are computer hardware and

software, databases.

2.2.1,1 Computer Hardware

Today even the smallest firms, as well as many households, own or lease

computers. These are usually microcomputers, also called personal

computers. Large organizations typically employ multiple computer systems,

from a few powerful mainframe machines (or even more powerful

supercomputers) and minicomputers to widely deployed personal

computers. Together with computer peripheral equipment, such as magnetic

7



disks, input-output devices, and telecommunications gear, these constitute

the hardware of information systems. The cost of hardware has steadily and

rapidly decreased, while processing speed and storage capacity have

increased vastly.

2.2.1.2 Computer software

Computer software falls into two broad classes: system software and

application software. The principal system software is known as the

operating system. It manages the hardware, files, and other system

resources and provides a systematic and consistent means for controlling

the computer, most commonly with a graphical XP as the system software.

Application software is programs designed to handle specialized tasks; many

of these programs are sold as ready-to-use packages. Examples include

general-purpose spreadsheet and word processing programs, as well as

“vertical” applications that serve a specific industry segment—for instance,

an application that schedules, routes, and tracks package deliveries. Larger

firms often develop their own application software or customize existing

packages to meet specific needs. Some companies, known as application

service providers (ASPs), have begun to rent specialized application software

~n a per-use basis over the Web.

~.3.1.3 Databases

~v’Iany information systems are primarily delivery vehicles for databases. A

latabase is a collection of interrelated data (records) organized so that

ndividual records or groups of records can be retrieved that satisfy various

:riteria. Typical examples of databases include employee records and

roduct catalogs. Particularly valuable are customer databases that can be

mined” for information in order to design and market new products more

ffectively. Anyone who has ever purchased something with a credit card—in

erson, by mail order, or over the Web—is included within some of the

umerous customer databases. The database of the integrated healthcare

mnagement information system will function for long periods of time and

~ill have enough space for storage of new data.
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2.3~1.3~1 Types of Databases

Analytic Databases

Analytic databases are primarily static, read-only databases which store

archived, historical data used for analysis. For example, a company might

store sales records over the last ten years in an analytic database and use

that database to analyze marketing strategies in relationship to

demographics. On the web, you will often see analytic datal~ases in the form

of inventory catalogs. An inventory catalog analytical database usually holds

descriptive information about all available products in the inventory.

Operational Databases

Operational databases on the other hand, are used to manage more dynamic

bits of data. These types of databases allow you to do more than simply view

archived data. Operational databases allow you to modify that data (add,

change or delete data). These types of databases are usually used to track

real-time information. For example, a company might have an operational

database used to track warehouse/stock quantities. As customers order

products from an online web store, an operational database can be used to

keep track of how many items have been sold and when the company will

need to reorder stock. The system will use this type if database if it is

implemented.

Data warehouse Databases

Data warehouses archive modern data from operational databases and often

from external sources such as market research firms. Often operational data

undergoes transformation on its way into the warehouse, getting

summarized, reclassified, etc. The warehouse becomes the central source of

data for use by managers and other end-users who may not have access to

operational data. For example, sales data might be aggregated to weekly

totals and converted from internal product codes to use UPCs so that it can

be compared with ACNielsen data. Some basic and essential components of

data warehousing include retrieving and analyzing data, transforming,

9



loading and managing data so as to make it available for further use.

Operations in a data warehouse are typically concerned with bulk data

manipulation, and as such, it is unusual and inefficient to target individual

rows for update, insert or delete. Bulk native loaders for input data and bulk

SQL passes for aggregation are the norm.

Distributed Databases

These are databases of local work-groups and departments at regional

offices, branch offices, manufacturing plants and other work sites. These

databases can include segments of both common operational and common

user databases, as well as data generated and used only at a user’s own

site.

End-user Databases

These databases consist of data developed by individual end-users.

Examples of these are collections of documents in spreadsheets, word

processing and downloaded files.

External Databases

These databases contain data collected for use across multiple

organizations, either freely or via subscription. The Internet Movie Database

is one example.

Advantages of Databases

~ Reduced data redundancy.

~ Reduced updating errors and increased consistency.

~ Greater data integrity and independence from applications programs.

~ Improved data access to users through use of host and query languages.

o Improved data security.

o Reduced data entry, storage, and retrieval costs.

o Facilitated development of new applications program.

10



Disadvantages of Databases

• Database systems are complex, difficult, and time-consuming to design.

• Substantial hardware and software start-up costs.

o Damage to database affects virtually all applications programs.

o Extensive conversion costs in moving form a file-based system to a

database system.

Initial training required for all programmers and users.

2~3.2 Types of information system

The main types of information systems in business are described briefly

below:

2.3~2. 1 Executive Support Systems

An Executive Support System (ESS) is designed to help senior

management make strategic decisions. It gathers analyses and summarizes

the key internal and external information used in the organization.

2 3 2 2 Management Information Systems
A management information system (MIS) is mainly concerned with internal

sources of information. MIS usually take data from the transaction

processing systems and summarize it into a series of management reports.

2.3~2~3 Decision Support Systems
Decision-support systems (DSS) are specifically designed to help

management make decisions in situations where there is uncertainty about

the possible outcomes of those decisions. DSS comprise tools and

techniques to help gather relevant information and analyze the options and

alternatives. DSS often involves use of complex spreadsheet and databases

to create what-if models.

2~3.2.4 Office Automation Systems

Office Automation Systems are systems that try to improve the productivity

of employees who need to process data and information. Perhaps the best

example is the wide range of software systems that exist to improve the

productivity of employees working in an office (e.g. Microsoft Office XP) or

systems that allow employees to work from home or whilst on the mov

11



2~4 Management Information Systems (MIS)

Management Information Systems (MIS) is a planned system for collecting,

processing, storing and disseminating data in the form of information

needed to carry out the functions of management. MIS consist of computer

resources, people, and procedures used in the modern business enterprise

to enable managers make decisions (Beynon, 2002). The author further

outlines the advantages and disadvantages of MIS below:

Advantages

0 Information coordination and sharing is made easier.

o Reduced duplication of information.

o Saves storage space.

Easy accessibility of information by use of terminals.

Disadvantages

Quite expensive to introduce.

o J~ may cause information overload.

2~5 HealthCare Management Information system (HCMIS)

Kodner, (2002) defines a Health Care Management Information system

(HCMIS) as a system of computer equipment, programs, procedures,

constructed, operated and maintained to collect, record, process and display

information specific to the health care domain. It incorporates all the data

needed by policy makers, clinicians and health service users to improve and

protect population health.

2.6 Integrated HealthCare Management Information Systems (IHCMIS)

Integrated Health Care Management Information Systems (IHCMIS) are a

collection of different information systems in use in a health care context.

IHCMISs are an idea that is currently popular in the World as a means to

provide better effectiveness and efficiency in the health care system (Marriott

& Mable, 2000).
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Developing and implementing integrated electronic systems is time-

consuming, complex and costly. Closson, (2000) states that the factors that

contribute to failure of information integration are:

o Poorly designed electronic information systems

Systems that are not used by providers

• Lack of a clear business plan

• Lack of common standards

o Fear of diminished personal privacy

o Inadequate training

o Incentives for providers to participate

• Poor technology solutions

• Ineffective leadership.

If the intended system does not cover the above problems, it might also fail

to operate.

2.7 Conclusions

Integrated health systems are considered partly a solution to the challenge

of sustainability of integrated health care. This systematic literature review

was undertaken to provide guidance to researchers who require information

on how to plan for and implement integrated health systems.

13



CHAPTER THREE

RESEARCH METHODOLOGY

3.0 Introduction

This chapter contains methods of data collection, Design and

Implementation, procedures, and Software development tools and also

indicates the different phenomena that were used to fulfill the objectives of

developing an integrated healthcare information management system

(IHCIMS) for MMH.

3.1 Research Design (Case Study Design)

It was used to narrow down the broad population of the hospital and it

provides more realistic responses than a purely statistical survey.

3.2 Study Population

The study was carried out at Mayanja Memorial Hospital whose population

is approximately (300) three hundred people.

3.3 Sample size

The researcher considered persons working in the records Department,

Outpatient department, and the administration offices of the Hospital,

between 100 -200 people so as to have a mode of comparison to give a

clearer view of responses.

3.4 Sampling and sampling techniques

The researcher used the purposive sampling strategy because he wanted to

access a particular subset of people. The researcher mainly chose the staff

mainly involved in records management, thus making it simple for

acquisition of new and reliable information.

14



3.5 Unit of analysis

By using purposive sampling, the researcher considered selecting at a

constant interval of all persons working in the hospital, and came up with a

unit sample of eight (8) persons.

3.6 Research Instruments/Tools

Different methods were used to collect the data which was needed as

explained below.

3.6.1 Questionnaires

Questionnaires where used because they are easy to follow-up and are not

time consuming. A number of the system users were randomly chosen and

well-structured questions asked to give an insight into the system and how

it relates to the users. This tool helped the researcher to measure research

participants’ attitudes and elicit other content from them about the IHCMIS.

3.6.2 Interviews

Interviewing of some of the individuals from the target group was carried out

whose contribution was important to the development of the project. It is a

relatively cheap tool for data collection compared to questionnaires and gives

first-hand information.

3.6.3 Examining the Hospital’s documentation

This helped the researcher to come to know about the case study’s

objectives, mission statement such that the system to be designed can

match their objectives.

3,7 Methods of data collection
This phase defines the tools and techniques collectively referred to as

methods that will be used to achieve or maintain some objectives of the

system.

3.7.1 Data Flow Diagrams (DFDs)

These will be used to show the logical flow of information through the

system. This helped track the flow of data through the entire system by

15



representing data in processes that are critical to the understanding of the

system.

3.7.2 Entity Relationship Diagrams (ERD)

The ERDs will be used to illustrate the logical components of the database

schema, showing the entities, relationships and attributes.

3.7.3 Software development tools

The software below was used in the design and implementation of the

system, because of the suitable working environment they provide during

the design of a system.

A number of tools were used to ensure that the entire system be delivered on

the user’s site. Such tools included;

3.7,3.1 Hypertext Preprocessor (Pbp) is a scripting language that is

embedded in HTML. Php scripting code was frequently used to connect web

pages to Mysql databases.

3.7.3.2 My structured query language (MYSQL) is a relational database

system which uses Structured Query Language. MYSQL helps the

developer to develop different relations and the relationship between each

other.

3.7.3.3 JavaScript

Is a client-side scripting language for web pages. JavaScript was used to

validate data before sending the content to the database.

3.7.3.4 Wamp5 Server (1.6.6) WAMP5 Server version 1.6.6 includes

Apache version 2.0.59, Mysql version 5.0.27-community-nt, Php, and

phpMyAdmin version 2.9.0.3. This package enabled the developer to test the

project, and there was no need to upload the whole new project every time

there was a change in any of the files that composed the project.

16



3.7.3.5 PhpMyAdmin as a popular Php driven web interface that manages

Mysqi database content via a web form, PhpMyAdmin made it easier to

manage Mysql database content. For instance, it was very easy to edit the

database using PhpMyAdmin than using the command line.

3.7.3.6 Macromedia Dream weaver was used to make the required

system’s user interfaces. Macromedia Dream weaver provided a range of

user interface designing tools and guidelines that helped the developer to

develop and design user friendly interfaces.

3.8 Limitations of the study

• It is difficult to meet some of the staff members, since a number of them

were not willing to offer information and others were busy attending to

patients.

• Limited time to carry out the research and this limited getting all the

required information.

• Low funding which limited the budget and this led to decreased visits to

the area of study.

o Literature related to this topic was not enough and this made it had to

get information.

3.9 Conclusion

This chapter deals with the way data was collected. It further explained the

various software development tools which were used to acquire the

necessary data. The next chapter will show the current system analysis and

new system design.
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CHAPTER FOUR

SYSTEMS ,FINDINGS,ANALYSIS AND DESIGN

4.0 Introduction
This chapter gives a detailed description of the analysis and design of the

IHCMIS system. It represents the analysis of the current system, system

requirements, implementation and the functionality of the entire system.

4,1 Findings
A number of findings were obtained during research time. The findings are as

listed below:

a) Most of the Health centres don’t have Computerised Record Management

Systems.

b) Most of the Health Workers have little knowledge about the Information

Systems.

c) Most Health centres are in need of the Health Information Management

System.

Community members are also interested in having System that will simplify the

storing and accessing of their health records

4.2 Analysis of the current system
This was concerned with analyzing the actual system, what it does and how

it works, that is, the strengths and weaknesses of the system.

4.2.1 The Existing system at Mayanja Memorial Hospital

The organization uses a traditional (file based records management system)

which includes, pens, pencils, rulers, papers and filing cabinets, used by the

records officers. The file based system of MMH primarily consists of

documents, forms, reports, and other written materials that describe the

organizational functionality such as registration of patients and drug

prescription.

4.2.2 The current input and storage of data

When patients arrive at the out Patients department, they are registered,

given a Patients records form, and sent to the doctor for checkup and drug

prescription. The doctor manually writes all the treatment and drug
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prescription information. The patient has to go home with the document and

come with it on the next visit. If the patient is admitted, the form is taken to

the nursing assistant or doctor, who enters that very data into the inpatient

treatment form. When a patient dies, the forms are labeled with died, and

the date of death. The form is then kept in the records office cabinets and

when this form is needed in future for different reasons, all the forms in the

cabinets have to be put out and checked in order to get a specific form

needed. The records keeping process has proved to be problematic due to

the increasing number of patients. It is hard for the records officers to

retrieve data, manually. With lots of anomalies such as data loss, and

duplication arising in the records keeping process, the hospital needs an

integrated healthcare management information system that will decrease

such anomalies.

4.2.3 Weaknesses in the current system

o Time wastage. There are always long queues hence Patients spending a

lot of time unattended to.

Insecurity of organization and patient information. Records are kept in

only one office. In case of any problem, there will be no back up data.

o The paper work is bulky, a factor that makes data retrieval difficult.

4.3 Suggested System
Systems analysis involves analyzing the requirements of the existing system

obtained from data collection stage.

4.3.1 Requirements

The following have been identified as the requirement to be fulfilled by the

proposed system.

4.3.1.1 User Requirements
o The system should have a log-in page which allows the OPD, pharmacy,

inpatient, administrators and the records department staff to log-in on

the submission of a valid password.

• The Administrator has a right to create user account, update password

and view all departments.
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e The OPD staffs have the right to enter data into the database through the

system forms and shall be able to edit data which has to be viewed by the

doctor, laboratory, pharmacy, finance, inpatient and administrator in the

records department.

~ The system is concerned with capture and storage of data, enabling

sharing and co-ordination of information among departments.

~ The system generates reports that can enhance decision making by the

administration.

4.3.1.2 Functional Requirements
These are the requirements that describe what the system does. In this case,

they clearly indicate the rules and some procedures that guide the users of

the system.

~ The system captures patients’ bio-data including first name, last name

and sex.

~ The system performs laboratory request as issued by the doctor,

pharmacist and OPD.

• The system captures the doctor’s prescription.

• Generates visit numbers that are used by the patients as unique

numbers.

4.3.1.3 Non-Functional requirements
These are the requirements that enhance interactivity of the system. These

include;

• The system has the capability to work with all web browsers irrespective

of the manufacturer.

• Takes less time to process the stored information.

• The system can only be accessed by authorized users.

• The system has well developed user interfaces for easy navigation.

4.3.1,4 System Requirements
These describe the hard ware, software and environmental requirements for

the proposed system. In order to enable the use of MMH management

information system, the following hardware and software should be in place;
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4.3.1.5 Hardware requirements
Table 1: System Hardware Requirements

Hardware Specifications

Hard disk space 80gb Hard Disk Capacity

Monitor 17 inch LCD 800x600 screen

resolution

Technology LAN Ethernet 10/ 100Mbps card/bus

~ Processor 500 MHZ (Pentium IV)

4.3.1.6 Software requirements
Table 2: System Software Requirements

Software Specifications

RAM 1GB

Processor Duo core Pentium 4 processor

300MHZ

Database Management System MySQL

Web Browser Mozilla Firefox, Opera

Operating system Microsoft Windows XP or later, Linux

4.4 System Design
The design of the system describes the flow of information with in different

modules of the system and how the different modules interact with each

other. Data Flow Diagrams were used during the designing of MMH

IHCMIS.

4.4.1 Data Flow Diagrams (DFDs):

These show the logical flow of information through the IHCMIS. DFDs help

track the flow of data through the entire system by representing data in

processes that are critical to the understanding of the system.
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4~4~2 Requirement Testing

Testing that the requirements of the specification had been met required that

evidence was produced to support this claim that each requirement had been met.

The evidence took either the form of documented design details that correlate with

the implemented system. It was assumed that Appendix A: Evidence of System

Functionality would tell the requirements had been met. In Appendix A there is

correct implementation of the design and evidence of the correct functionality of the

system via screen-shots of the functioning system.

Requirement 1: To have the application that would allow authorized users to

insert, delete, update, and view patients health record from any

location they are.

Evidence: The final system could allow users to insert, delete, update,

and view patients’ health record from any location they are.

Requirement 1: To have a system that would register Health centres so that

they can be able to access other functionalities of the system.

Evidence: The final system could register Health centers so that they can

be able to access other functionalities of the system.

4A.3 White box testing

According to (Wikipedia, White-box_testing, 2012), White box testing is a method of

testing software that tests internal structures or workings of an application, as

opposed to its functionality (i.e. black-box testing). In white-box testing an internal

perspective of the system, as well as programming skills, are used to design test

cases. The tester chooses inputs to exercise paths through the code and determine

the appropriate outputs.

While white-box testing can be applied at the unit, integration and system

levels of the software testing process, it is usually done at the unit level. It

can test paths within a unit, paths between units during integration, and

between subsystems during a system—level test. Though this method of test

design can uncover many errors or problems, it might not detect

unimplemented parts of the specification or missing requirements.
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White-box test design techniques include, control flow testing, data flow

testing, branch testing, path testing, statement coverage and decision

coverage.

In this project, researcher has used the White box testing to uncover many errors

inthecodesandflxthemso astocomeupwitharunningapplication.

System Testing

According to (Wikipedia, System Testing, 2012), System testing of software

or hardware is testing conducted on a complete, integrated system to

evaluate the system’s compliance with its specified requirements. System

testing falls within the scope of black box testing, and as such, should

require no knowledge of the inner design of the code or logic.

As a rule, system testing takes, as its input, all of the “integrated” software

components that have successfully passed integration testing and also the

software system itself integrated with any applicable hardware system(s).

The purpose of integration testing is to detect any inconsistencies between

the software units that are integrated together (called assemblages) or

between any of the assemblages and the hardware. System testing is a more

limited type of testhg it seeks to detect defects both within the “inter-

assemblages” and also within the system as a whole.

System testing is performed on the entire system in the context of a

Functional Requirement Specification(s) (FRS) and/or a System Requirement

Specification (SRS). System testing tests not only the design, but also the

behaviour and even the believed expectations of the customer. It is also

intended to test up to and beyond the bounds defined in the

software/hardware requirements specification(s).

4.4.4Types of tests included in this project testing
Researchers conducted the following tests and the result for each test was
successfully.

a) Graphical user interface testing
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b) Usability testing

c) Security testing

d) Deployment testing

Black box testing

According to (Wikipedia, Black Box Testing, 2012) ,Black~box testing is a method of

software testing that tests the functionality of an application as opposed to its

internal structures or workings.

This method of test can be applied to all levels of software testing: unit, integration,

system and acceptance. It typically comprises most if not all testing at higher

levels, but can also dominate unit testing as well.

The black box procedure work as explained below follow:

Specific knowledge of the application’s code/internal structure and programming

knowledge in general is not required. The tester is only aware of what the software

is supposed to do, but not how i.e. when he enters a certain input, he gets a certain

output; without being aware of how the output was produced in the first place

Input Output

Figure showing Black Box Testing Diagram adopted from (Wikipedia, Black
Box Testing, 2012)

In the usability testing the Black box procedure was used to test the M

Vigour System.
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FigureA.3, 1 data flow diagram of MMH
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4.5 User interface and design
In this sub~section, the researcher gives a design view of how the system will

look like.

4.5.1 Login page

This is where the different users will login from and those who are registered

are them directed to their respective pages and those who are not registered

are returned to the login page.

Figure 2: Login page design

Banner

Login from b&ow

Username:

Password L
Login Reset

4.5,2 Administrator page

Here the administrator will be able to view the different users of the system,

update the users and also delete the users. He will also have various links of

various departments.
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Figure 3: Administrator page design

Banner

Add user Names Username Telephone Address Level

Search user

Update user
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Pharmacy
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4.6 Database Design
Database design was carried out in three phases, namely conceptual, logical

and physical designs.

4.6.1 Conceptual Database Design

A model of information was constructed independent of all physical

considerations.

Four entities were identified namely; patient, lab technician, pharmacist and

doctor are external from which the system gets inputs to process and

generate the required information.

4.6.2 Logical Database Design

The conceptual data model was refined and mapped onto a logical data

model. Features that were not compatible with relational data model were

removed; relations for local logical model were derived and defining integrity

constraints.
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4.6.3 Physical Database Design

The physical database is the process of producing a description of the

database implementation on secondary storage. It describes storage

structures and access methods used to achieve efficient access to data.

Mysqi> CREATE TABLE ~user~ (~id~ int(1 1) NOT NULL

auto_increment,~name~ varchar(30) NOT NULL COMMENT name of

user , ‘~tele~ varchar( 16) NOT NULL, ~address~ varchar(2 0) NOT

NULL, username~ varchar( 12) NOT NULL, ~password~ varchar( 12) NOT

NULL, ~leveP varchar(20) NOT NULL, PRIMARY KEY (~id~));

Mysql> CREATE TABLE ~discharge~ (~fname~ varchar(15) default

NULL,iname~ varchar(15) NOT NULL,~sex~ varchar(7) NOT NULL,~age~ int(3)

NOT NULL,~daiyr~ varchar(15) default NULL,~selec~ varchar(20) default

NULL,~address~ varchar(25) NOT NULL,~hospitalno~ varchar(7) NOT

NULL,~visitno~ varchar(3) NOT NULL,~admissionno~ varchar(3) NOT

NULL,~ward~ varchar(16) default NULL,~appointment~ varchar(50) default

NULL,~amount~ varchar(1O) NOT NULL,~doctor~ varchar(25) NOT

NULL,~nextkin~ varchar(30) NOT NULL,Thedno~ varchar(15) default NULL);

4.7 System Implementation
The system was implemented using MySQL, Php, HTML and JavaScript.

MySQL was used to design the database. Php technology was used to

connect the User interfaces with the database. HTML was used to design

the interfaces of the system.

4,8 System Testing
The developed system was tested to satisfy the user requirements to ensure

effectiveness and data security. The following tests were carried out:

Unit testing during unit testing, individual modules of the systems were

tested in isolation for errors, using sample data from MMH. Identified errors

were fixed.

Integration testing the units were integrated and tested to ensure that all

modules work together as a system to produce the required functionalities.
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Integration testing continued progressively until the unit modules were

integrated.

The system was tested in the unit level and integration level. Several

techniques of testing were used namely; unit testing, integration testing and

system testing. During unit test, unit modules were tested to ascertain their

functionality as individual units. During integration test, the unit modules

were linked together to ascertain their working together as a system.

This was done to ensure that the user and system requirements

specifications are efficiently and effectively integrated. A test plan was also

employed to guide both unit and system testing. The test plan included the

specific area under test, the conditions to be tested and expected results. A

system test was further carried out on the system to verify that the system

meets the specified user requirements.

4~7 Conclusion
This chapter has tackled many aspects of the project development process;

it looked at the analysis of the current system and Systems Analysis. The

next chapter will look will deal with the blue print of the system.
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CHAPTER FIVE

SYSTEM IMPLEMENTATION

5.1 Introduction
This Chapter discusses the results of the study and presents some of the

screen shots of the implemented system.

5.2 Index page
The index page has two fields where the user has to fill in the username and

password. To access a given department requires one to be a registered user.

This is meant to deter access to medical information hence providing system

and data security. Once the right user logs in with the right user name and

password, he or she is directed to his specific page.

F~ E* ~ Fa.a~.s To~ H~

* * PaQe • T~I.

‘i 4 MAVANJA MEMORIAL HOSPITAL

WELCOME

Usernanie:

Password:

P rztes~

Figure 3: Index screen
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5.3 Administrator’s page
When the administrator logs on, he or she is taken to the admin page where

he can view different users and he can also add users, delete users, update,

and assign the users specific departments and passwords.

~M~yanj~eiaIib~pitdt ~Mb~rard - V1i~d~w~ ~ternet [xplorer

Fb E~* ~ Fav~tes Tcá F~

C~’ ~Pa~’~Tcá. ~

MAVANJA MEMORIAL

~EC4ME~ r~TEM1 ERS LC~3C(F

Roquirod ~i~lds

Firstn~mo’:

L&~in3in~:

Co~t~ct~:

Usoniame

Type:

Password.

Conñrm Password:

Piease~llin all requiredfields!

AL

ta c “CD

I ~

-~ ~ ~ 7Llh~J-)ed,,, ( / e: ~ ~

Figure 4: The administrator’s page.
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5.4 Registration Form
This form was designed to enter patient details. This is where a new

patient’s data is entered from and submitted to the database.

~
~ Fi~f~ To~

* ~ ~ To~*~• L.~•

.1~

11 1’1AYt~NJA MEMORU~L PIThL

~n~Irequired~di

Pa~crd: _________

• •- ••• •“ .-.~•~-.--- •. ~ ~ i~: ~
~~•• ~ ac.x~ ~ii ~.. ~ v,~. •..

Figure 5: OPD Registration Form
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5.5 Laboratory Routine Request Form
The doctor can enter clinical notes for the patient and send them to the

laboratory technician for analysis.

FIgure 6: The laboratory routine request form

~ Mb~r~~~W ~ Cfl~t ~.

~ thy ___ ____ ____ _____________

~ •- F..at.s T.1~

~

4 MAVANJA MEMORIAL PITAL

tA!3”~ ~str If.f~flEP~W~ ~cjr

~te -Sami.- ...--.. - -- .. . .. . -~

a5t[ ___JreL ~.Isit’~o

Sex~ ~ ~]A4rnIas1onSo

A~1 ~ . ..,“ ~—--~---——- - .. ~.

N~oI,~c ,.—. C’ ~(Dr.igson) ‘-

‘ .. . Sfléto?f4Name . .,

~ Plcaseclie kltickthe tea required U
BiMzsr~‘.~SEkU~t - CR1~L .- I~I~W~OIflGV- PSro.~MZCaOBIOLOGY

D~ RS --• 4.. .~, . ,~.‘.. - .-!~D~ sites

C ALT C HI~ (ACfAS) TIST 0 LomlRs ~TD C CSFA.~ALYS!S

44.. ~ ~j 44.

5.6 Admission Form
After receiving results from the laboratory the doctor decides to admit/not

admit and also discharges the patients. The doctor can also search for

patients using the patients’ visit number. The form below is completed for

patients eligible for admission.
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Figure 7: Add patients form

. j~d~iW~rts.≠p

He E& ~w Favvitec T~ t~ ——

~ PaQ~ Toc~

~iewPañfms _______________________

Ho~pitaI

~ iot Nombor 4 .Numbor

Mu1~aua Last Name JCSEPH

Mate Ite 2~12.~1.2~

Date format - ~V-mrn-dd(tgS~-12-
2S)

TuIeph~ne ~‘8243€’€2

MUKOI IC’

—-—-----1
17 -______________

•~ ..:~ ~ ~.; ~ ~-..-. i2~~ui’-utarara~

- _.:-.

- ~ ~e.t-I&, ~J~~~€E- - . .- ..~ ~ - ~ 1k

5.7 Discharge Form
The discharge form below is filled by the Doctor on discharge of the admitted

patients in the various wards of the hospital.
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tJJ~ ~I1’ ~,~PC4i tCGC~J~ - - -

FIr3t —~ N~spIt~I —

~y ~ — ~ ____

~ LZE__1~_ZJ
— ~

A8e - s.— - —

~~

~ ~DZ$9D)~j_~_ _LJ
Doctrn’s’ ‘

j~ ,~met~n.• T..ts reqi.fred
~ ~-

- - —

.~ r8~. ~• ~ ~

Figure 8: Discharge form

5.8 Evaluation of the proposed system
The new system has been designed in a more friendly way so that the users

can understand it. For instance, the needs of the users were taken into

consideration when designing the database.

The system was also designed in regard of the user requirements and the

objectives defined at the beginning of the project. For instance, all the

manual forms used in the Hospital have been automated; therefore there

will be reduced paperwork.

5.9 Strengths and Weaknesses of the proposed system
5.9.1 Strengths of the proposed system

This system will achieve major purposes for which it was created, namely;

• It will reduce the paper work in the different department.

• The system will help to keep the hospital records more organized.

• The System has a database that is organized to capture, store and

retrieve records/data by multiple users.
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Manipulation of the system will be easy since the researcher designed

interfaces which are user friendly.

5~9.2 Weakness of the proposed system

Despite all the good things this system is designed to achieve, there might

be some weaknesses. They include the following;

The system does not cover all the departments in the hospital and

therefore work will be slow in those departments which are not covered.

5.10 Conclusion
This chapter is based on the results of the new/proposed system and

system implementation.
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CHAPTER 6

CONCLUSIONS AND RECOMMENDATIONS

6.1 Introduction
This chapter provides a conclusion to this project. It portrays what was

done, challenges of the project work and recommendations and future work

and research.

6,2 Conclusion
The spotlight of this project was to develop an integrated system that would

be used by the hospital to easily communicate and share information in the

different departments, for effective decision making. By replacing the

manual data processing and storage with an automated integrated

computerized system, the organization will do its work in a more organized

way and will avoid all the problems associated with manual system of

records keeping and management. If the integrated healthcare management

information system is implemented, the following benefits will be acquired;

Easy sharing of data between the different departments.

Reduced paper work and space.

Faster dissemination of data.

Improvement in data security and storage.

6.3 Recommendations
According to the accomplishments and limitations of this project, the

researcher proposes the following recommendations as a way forward to

solving the underlying problems this project is set to resolve.

This project was developed after a detailed analysis of the user and

information requirements of MMH. Its major task was to satisfy those

requirements. It is therefore recommended that the system be adopted and

implemented by MMH to meet the hospital’s user needs.

IHCMJS are essential to hospitals because they enable management to

control and connect the information requirements of the hospital. This

becomes a significant means for the formulation of policies that are based

on informed decision-making. It is therefore recommended that MMH takes
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on the system and shares it with the lower level health facilities that report

to it since it’s a regional referral hospital.

The researcher recommends the Faculty of science to make the final Project

work be done by two or more people since it is wide and the time given for it

is not enough for one person to finish it in time.

6.4 Future works and research
Currently, the system does not delete the patients who have been

discharged from the admission database and so the system should be able

to delete the patients in order to make the system more organized.

In future, the system should be able to handle online patient appointments.

The system does not cover all the departments of the hospital but with time

it should cover all the departments of the hospital.
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Appendices

Appendix A: Evidence of System Functionality

Page for creating a receipt for a patient
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Page for viewing a patient’s receipt
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APPENDIX B: QUESTIONNAIRE

KAMPALA INTERNATIONAL UNIVERSITY

COLLEGE OF APPLIED SCIENCE

TITLE: AN INTEGRATED HEALTHCARE MANAGEMENT INFORMATION

SYSTEM

This proposal will be geared towards designing and implementing a

sustainable and reliable integrated healthcare management information

system for Mayanja memorial hospital. You are kindly required to answer

questions sincerely and accurately. The information will be treated with

maximum confidentiality.

Thank you for your kind cooperation.

Please put a tick ( ~J) inside the box that corresponds to your answer.

Back ground of correspondent

1. How old are you?

Under 20 ye~ 40 — ~Fjyears

20 — 24 yearsEl 45 — 4cLjars

25 — 29 yearsD 50 — 51~ars

30 — 34 yearsD 55-59 ~Drs

35 — 39 years~J 60 andDove

2. Identify your gender

Male Female

3. Which department of respondents do you belong to (where applicable?)

Superintendent LI
In charge LI
Pharmacy LI
Human resource LI
Finance LI
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4. What is your

‘0’ level

‘A’ level

Diploma

Educational background (qualification?>

Bachelor’s level

Masters level

others

About the Health Centre

5. How many years have you serviced in the health centre?

Less than 1 yeaf~ 6 — 10 years~

1 — 2 years over 10 years

3—5years

6. What kind of system is used in the health centre?

File based systeIj automated systeLl

7. How do you find working with the current system?

8. What are the weaknesses of the current

9. How is data captured in this department?

10. What type of data do you capture?

system?

12. Would you like to replace the current system with an integrated

system?

Yes

Justify your answer in 8 above~

11. What security measures are already in place in the system?

No
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13. What are your expectations of the new system?

14. How relevant do you think an integrated Healthcare Management

Information System is to the hospital considering the computer era?

a) Very Relevant

b) Relevant

c) Somehow Relevant

d) Not Relevant
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APPENDIX C: INTERVIEW QUESTIONS AND THE LIST OF
INTERVIEWEES,

1. Could you tell me about Mayanja Memorial Hospital?

2. Are you satisfied with the existing file based system?

3. Do you know the meaning of an integrated healthcare management

information system?

4. Do you need an integrated healthcare management information

system?

5. Is it likely that the hospital will get an integrated healthcare

management information system?

6. What purpose would the hospital want to achieve from the new

system?

List of interviewees

1. Hospital Administrator

2. Hospital Doctors

3. Hospital Nurses

4. Hospital Pharmacists

5. Hospital Lab doctors

6~ Patients
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Appendix D: User Guide

System Administrator

Health Worker • Obtain the login details from System Administrator

• Log in using the Health Centre Login option

• Add, Edit, Remove, View, Search, Copy, or print the patient’s
record

• Logout when you are done

• Login to the system using the Administrator Login Option.
o Add, Edit, Remove, or view users of the system

o Provide the login details to the health centers workers on
how to login to the system
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