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Abstract

needed to confirm these findings.

Data analysis based on breast cancer risk factors such as age, race, breastfeeding, hormone replacement therapy,
family history, and obesity was conducted on breast cancer patients using a new enhanced computerized database
management system. My Structural Query Language (MySQL) is selected as the application for database management
system to store the patient data collected from hospitals in Malaysia. An automatic calculation tool is embedded in
this system to assist the data analysis. The results are plotted automatically and a user-friendly graphical user interface
is developed that can control the MySQL database. Case studies show breast cancer incidence rate is highest among
Malay women, followed by Chinese and Indian. The peak age for breast cancer incidence is from 50 to 59 years old.
Results suggest that the chance of developing breast cancer is increased in older women, and reduced with
breastfeeding practice. The weight status might affect the breast cancer risk differently. Additional studies are
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Introduction

Computerized database management (CDM) system has
been widely implemented in many hospitals over the
world to allow the proper management of medical records
for different types of cancer patients (Ann et al. 2003). In
Malaysia only a small number of hospitals have imple-
mented a CDM system, due to the high installation and
implementation cost and the lack of trained technician for
maintenance. Medical information is needed in any health
organization to avoid medical errors and inappropriate
decisions. CDM based management systems have been
developed to address the increasing demand of accessi-
bility of medical information.

In CDM systems, patients’ electronic medical data are
collected and recorded to offer enough information and
support to physicians for medical decision making. Differ-
ent CDM models have been developed and used during the
past decades (Delpierre et al. 2004). Walton et al. (1997)
evaluated the computer support for general practice and
prescribing (CAPSULE) using simulated cases. Castelden
et al. (1988) developed a computer-based discharge and
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data-collection system for surgical audit. Safran et al. (1995)
examined a CDM system on HIV infection, where their
developed system works as the guidelines for management
of HIV infection with computer-based patient’s record.
The common characteristic of all these systems is in
assisting and providing patients electronics medical records
to physicians and improving quality of care.

Adusei et al. (2010) developed an intelligent CDM system
for a computer aided breast cancer detection and diagnosis
using mammography, where the CDM system efficiently
retrieves and analyzes the mammogram images. The aim
of CDM systems is to provide a fast and secure platform
to health care organizations, to improve the speed of
simultaneous access and retrieval of medical records, and
improving confidentiality of medical records (Delpierre
et al. 2004).

The motivation of the present work is to devise an
appropriate CDM system, specifically for breast cancer
patients in Malaysian hospitals, although the product
can be adapted to other patients or countries. The first
part of the paper describes the implementing of an ana-
lytic database management system. The system provides
the functions such as storing and retrieving the patient
data, inserting new patient data, updating or deleting the
data, and appointments schedule. The second part of the
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paper describes the breast cancer patient data analysis. An
automated calculation tool is developed in the analytic
database management system for this purpose. Analysis
on several breast cancer risk factors such as age, race,
breastfeeding, hormone replacement therapy, family history
and obesity are performed.

Microsoft Access and MySQL are the tools that can be
used to implement the relational database management
system. Relational database is a collection of data items
where the data are organized into the table form, and
data can be accessed in many different ways without
reorganizing the database tables (Allen 2006). This
database management system has the capability to gather,
store and transmit the medical record information from
different sites of hospital to a centralized database system
(Kouji et al. 2000).

Microsoft Access is a popular data management appli-
cation that enables the storage of information or data in
tables that it manages from the local disk (Paul 2011).
Microsoft Access is able to develop a ‘back-end’ database
to hold the desired data while maintaining a user-friendly
‘front —end’ interface (Kouji et al. 2000). The easy to use
front-end interface is one of the advantages of Microsoft
Access. Microsoft Access also provides a replication
feature that allows data transmission, and combines it
into a single master database. Access allows data in
multiple copies of a single database to be maintained in
high synchronicity along all the copies. During data entry,
the records, which are entered, updated and deleted are
observed and tracked by the replication feature. There are
several limitations of Microsoft Access. It is generally
used as a personal or single user application, typically
for managing and organizing of limited amount of data
(Paul 2011). There is storage size limitation for Microsoft
Access database. As a result, Microsoft Access is not
commonly being used for large databases.

Issues in existing practice in Malaysia

There are a lot of patients seeking diagnosis and medical
treatment of breast cancer in hospitals every day. As an
example, at the Melaka General Hospital (MGH), the
current practice is to handle the huge amount of data
through the hardcopy format. First, the patient registration
is done in hardcopy format. Physician conducts the breast
examination, and a suitable breast screening test such as
mammogram, the physician may suggest ultrasound, or
breast biopsy if the noticeable symptoms are found. A
hardcopy report which composes the description of
patient’s condition and type of screening test is sent to
the radiology department in the hospital. After the test,
the images and results, which are in hardcopy format
as well, will be transmitted to the physician, who will
then decide on future action. All the hardcopies are
stored in the documentation room.
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The current data management system in MGH has a
low security level. All medical reports stored in documen-
tation room are easily accessible by unauthorized people.
Besides, during the delivery of reports between various
departments, duplication, thefts, and misplacements are
not uncommon. Moreover, there is no information con-
trol for separation between the general staff and the
physicians. Apart from security issues, physical transfer
of reports is time consuming. This can be important
issue when a medical report is needed urgently. In
addition, due to the large amount of information stored
in the documentation room, and complex arrangement
of records that can hamper retrievals, updating or altering
the records is difficult and time consuming.

From cost point of view, the hardcopy format is consid-
ered a variable cost that increases as the patient number
increases. Manpower is required to transfer and to organize
the reports. The storage problem is also a cost issue and
increases with the age of the hospital. The alternative way
in discarding old reports causes a loss in valuable informa-
tion that could be used for data analysis or for historical
comparative studies.

Furthermore, when medical reports are lost or damaged,
it is almost impossible to retrieve the lost information.
Unlike a computerized system which can perform routine
partial checks, human errors incurred in filling the med-
ical forms and reports are more difficult to be detected by
the system, since the report must be seen by another
person before the abnormally can be discovered.

Analysis of data enables useful information to be dis-
covered which may help in medical studies and medical
decision making. However, this is a daunting task to be
accomplished if reports are in hard copies, where all the
analysis needs to be performed manually. The accuracy
of the analysis is also not as good as computerized
calculations.

An analytic database management system for breast
cancer patients

The objectives

To overcome the limitations of the existing system, an
analytic database management system is proposed that
allows data to be collected, stored, updated and retrieved
easily. Table 1 gives the descriptions on the proposed so-
lutions to overcome the described problems.

Details of design

The system is designed specifically for handling and
managing medical information such as personal details
and diagnosis report used in breast cancer department
and required data analysis with ease and comfort. Medical
records are collected and stored in large databases. A
graphical user interface (GUI) is created to work as a
user friendly ‘front-end’ interface while controlling the
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Table 1 Descriptions of proposed system
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Criteria

Descriptions

Proposed features

High security

Time saving

Low cost and less man power

Unlimited storage

Less human error

Fast and easy to perform
data analysis

Require username and password in order to gain access into the system.

Provide differential accessible level for the user, where not all functions
can be performed by some users.

Indicate dates of modifications and updates.

Link several computers in the hospital together in order to allow the
transfer of reports or data.

Provide a feature that can rapidly view, retrieve, update and modify the database.

Low cost as all data are stored in the database rather than on hard copies.
Require less man power as the database can be easily handled.
The MySQL database has near unlimited storage capability.

All the data are stored in the permanent database with back-ups.
Data will not be easily lost or erased.

Feature allows user to insert the new patient data during patient
registration and there is a notification given for missing information.

Automatic calculation tools to assist data analysis and output graphs
are plotted automatically.

User login page

Main menu page

Patient personal details and
diagnosis report page

Server and client network

Patient personal details and
diagnosis report page

MySQL database
MySQL database
MySQL database
MySQL database

New patient registration page

Data analysis page

‘back-end’ database, and serves as the communication
bridge between user and database.

The features that have been included in the databases
management system architecture are shown in Table 2.

Data and database

The design of database is highly dependent on the type
of stored data and the method of data collection. In this
project, data such as patient details and diagnosis reports
are to be stored, as shown in Table 3.

For this project a total of 1057 patient data (mainly in
hardcopy format) for breast cancer are collected from
MGH. As a special case, a patient who is examined under
MRI have the data normally saved in digital image and
communications in medicine (DICOM) format, a standard
for managing, storing and transferring the information in

Table 2 Features of analytic database management system

medical imaging. DICOM files can be exchanged between
two entities such as retrieving the images or obtaining
patients’ data (Kimura et al. 1998).

Since the formats of the data are different, a standardized
format of data is necessary. For data, which are stored in
hardcopy format, a text file is created in order to convert
the patient’s data into softcopy format. On the other hand,
information stored in the DICOM file need to be retrieved
and stored into the text file together with the corre-
sponding MRI diagnosis report which has been converted
to the softcopy format. In order to read the DICOM files,
MATLAB programming language is used, as illustrated in
Figure 1.

Figure 2 shows a sample text file. The text file holds all
the information listed in the Table 3, and stored in
DICOM files. They are loaded and stored in the database.

Features Description

User login

New patient registration

- Provide different level of accessible users such as staff and doctors, with password requirement.

« Allow the registration of new patient to be done digitally without filling any hardcopy form.

The information is stored directly into the database.

Patient personal details

« Enable the viewing of all details in the department.

- Provide update, edit, and delete functions which allow modifications to be done.

Patient diagnosis report

« Hold the diagnosis reports for all patients.

- Allow the authorized user to view, edit or update the diagnosis reports for certain patients

Appointment

« Allows the search and view appointments.

« Assist staff to arrange appointments for patients and doctors.

Data analysis

- Distribution of patients based on their age and race.

« Perform analysis on patients with or without breast cancer.
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Table 3 Overall patient data
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Data Content

Personal details of patient.

Patient’s background.

Noticeable symptoms of breast cancer found.
Type of screening tests that had been performed.
Type of image guidance device for breast biopsy.
Type of operations to be performed if needed.

Diagnosis reports.

Registration number, identification card number, name, age, marital status, section, race.
Breastfeeding, family history, hormone replacement therapy.

Pain, mass, discharge.

Mammogram, ultrasound, MRI, breast biopsy.

Ultrasound, stereotactic mammography, hook wire.

Biopsy, mastectomy, excision.

Mammogram report, ultrasound report, MRI report, breast biopsy report.

The database is a systematic and organized storage
medium for handling and managing the information.
MySQL was chosen as the essential system program to
implement the system database for its low cost and
adequate security. MySQL provides a fast, flexible, secure
and stable medium for retrieving, updating and entering
the information into the database by an authorized user.
The developer can design and manipulate the data in their
desired way using a structured query language (SQL) with
statements that are part language, part mathematics.
Figure 3 shows the result of execution of the LOAD
DATA command. All the data in the text file are
successfully transferred.

Although MySQL programming is not a complicated
programming language, time and effort need to be
contributed in order to build up the good and strong
foundation in the programming language. As a result,
the limitation of MySQL database is the low usability.

Concept of GUI

The graphical user interface (GUI) is the communication
bridge between user and the database, and provides ease
of use and interaction abilities for the user of MySQL
database. For instance, the user can easily update records,
insert new records or delete the existing records in the
MySQL database by just clicking on the particular features
in the GUI such as a button or a checkbox. There is no
need to learn any programming skill. Figure 4 illustrates
the concept of GUI interface.

There is a list of tools which are available at the left.
The desired tools such as button, text box, group box
and list view can be dragged from the toolbox into the
form side in order to create the GUIL The list of tools
which can be found in the toolbox is shown in Figure 5.

A properties box is placed at the lower right of the
Window Application Form 1. It allows the modification
on the tool properties such as the size, text, font, color,
and the visibility. Figure 6 shows the properties box which
appears after a button is dragged into the form side.

All the features listed in Table 4 are included in the GUI
interface design. In order to enhance the communication
with the user and importing the information into the
database, necessary features with several input data tools
as well as button, input textbox, and checkbox, are imple-
mented on the single form side.

Main menu page

The main page access features a list of links for visiting dif-
ferent pages such as patient registration page, personal de-
tails, diagnosis report, statistical analysis and appointments.
In order to enhance the security of the system, the accessi-
bility level into the pages is based on the user type, for in-
stance, a nurse or staff can have access to the information
but only the physician can update or edit the patient report.

Design of assessibility
User can access the desired page by clicking on the relevant
button. The main menu page is formed by grouping and

-

Patient’s data

RN

Hardcopy Format

DICOM format

MATLAB

N,

Text File

Figure 1 Block diagram for creating a text file.
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File Edit Format View Help

123 XO00OX-XX-XXXX Patientl
122 XOOOKX-XX-XXXX Patient?2
121 X000 -XX-XXXX Patient3
124 XO000XK-XX-)00XX  Patient4
125 XO00OK-XX-XXXX Patient$
126 XO00OX-XX-XXXX Patient6
127 000X -XX-XXXX Patient?
128 XOOOOX-XX-XXXX Patient8
129 XO00OX-XX-XXXX Patient9
131 X000 -XX-XXXX Patient10
132 XO00OX-XX-X0XX  Patientll

Figure 2 The text file created.

50 MARRIED KPD M
53 MARRIED KPD M
41 MARRIED KPD M
67 MARRIED KPD M
47 MARRIED KPD I
63 MARRIED KPD C
54 MARRIED KPD OTHERS
50 MARRIED 0&G C
48 MARRIED 0&G M
46 MARRIED KPD M
56 MARRIED 0&G M

framing the buttons within a group box. Initially, the group
box’s visibility for the main menu feature is set to “false” in
the properties box. Once the access is gained, the visibility
is changed to “true”.

Patient registration

This page is accessible by the nurse or staff only for inserting
new patient records into the database. In order to reduce
human error and avoid the data lose, a notification is given
when important data are not inserted. There are several
checkboxes, which enable the user to select the patient’s
background and symptoms of breast cancer. A button is
used to send all the input data into the MySQL database if
it is activated. All input controls are framed with a group
box in order to form the new patient registration page.

Codes

Initially, the group box’s visibility is set to false in the
properties box. If the button for accessing to this page is
clicked by the user, the group box visibility is set to true
in the codes whereas the group box’s visibility for main
menu page is changed to false in the codes. The patient
information is filled in the particular input text boxes
and checkboxes. If the insert button is clicked, there is a
sequence of actions being performed. First, the textboxes
for inserting the certain important patient information

are checked. If the text boxes are empty then a message
box appears as a reminder to fill in the missing informa-
tion. A delay system is implemented while waiting for the
delayed response. Then, connection to MySQL database is
established. The MySQL insert statement is written for
sending the new patient information from the textboxes
and checkboxes into the table of MySQL data. Figure 7
shows the patient registration code flowchart.

Personal details and diagnosis report

A further enhancement for the security of analytic database
management system is accomplished through recording
date and time that the patient data are updated or edited in
MySQL database and then displayed on the GUI Figure 8
shows the patient personal details and diagnosis code flow.

Design

To view, update and edit functions of the patient per-
sonal details and diagnosis report, the user can select the
patient’s name from the list view. The selected patient’s
data will be shown on the text boxes and check boxes.
To edit the patient personal details and diagnosis report,
the contents of text boxes can be modified or edited and
checkboxes can also be selected or cleared. After the
modifications the update button is used to store the
up-dated information into the MySQL database.

File Edt View Query Script Tecls Window Help

Figure 3 MySQL database.
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User

Figure 4 Concept of GUI.

Graphical User

” MysQL

Database

To delete a patient’s record, selecting and click on the
delete button. All the features are gathered by the group
box to form the page. Figure 9 shows patient personal
details and diagnosis code flow.

Breast cancer patient data

The feature allows the distribution on patients based on
their age and race, categorizing into groups based on their
diagnosis reports. Further information regarding breast-
feeding, family history and hormone replacement therapy
are also included. The weight status of the patients are
distributed into normal weight, overweight and obesity
groups, according to the body mass index calculated by
using the Eq. (1), and guided by Table 5.

WEIGHT (kg)

BODY MASS INDEX =
© 55 [HEIGHT(m) + HEIGHT (m)]

(1)

Client network
The analytic database management system is installed
into several computers in the Hospital in order to support

multiple accesses and multiple task performance. For
instance, the analytic database management system is
implemented at the patient registration counter in order
to insert new patient information into the database. After
the registration is completed, the doctor is able to obtain
the new patient information from the system which is
installed in his/her computer. A centralized MySQL data-
base system enables several computers direct access to
database for storing, retrieving and updating via network.
This is done by setting up a computer as the server to host
the MySQL database as shown in Figure 10.

With wireless local area network (LAN) technology,
the MySQL database server computer and each of the
clients can be easily linked together. The access into the
MySQL database in the server is allowed by declaring
the unique IP address of server in the system program-
ming part installed in each client.

Breast cancer data analysis

The patient page that shows patient personal details and
diagnosis report is linked with the new patient registration
page that doctors can have access to. However, diagnosis

Fie Edt View Project Buld Debug Team Data Took Test Window Help
- =4 | b |Debug - || (% hospitalbreast

S| § 8 e |BHE S l=E] =

B e e e Y R

a2 =88

[ a o
Q  buiesl D

o o 3

Fi Click on the tool and

drag it to the form

b < () il B 0l

FEIRNTHEQ

&l

Figure 5 Dragging the tool into the form.
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Figure 6 Properties box.
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reports that are edited by the nurse or staff will not be
updated in the MySQL database. The date and time for
the update action will be captured automatically and
recorded in MySQL database. There are four analysis
topics that can be selected: overall analysis, breast cancer
patient analysis, benign breast changes patient analysis
and screening method analysis.

Overall analysis
On clicking the overall analysis button, the overall analysis
is displayed as shown in Figure 11.

The overall analysis is the study of the several factors
such as age, race, breastfeeding, family history and hor-
mone replacement therapy for all patients, regardless of
whether there is a development of breast cancer or not.
All these factors are considered as the changeable and
unchangeable factors that tend to affect the breast
cancer risk for patient. Of the 1057 patient data stored

in the Hospital, not all patients had the development of
breast cancer. By clicking on the small icon inside each
group box, the graph for each factor is plotted on the
right hand side of the page. The result and discussion
for each factor will be explained.

Breastfeeding

Figure 12 shows that among the 1057 patients, 63% have
breastfeeding, 395 patients do not breast their infants.
Among 663 patients, 533 are Malay. This result may
reflect that most of the Malays breastfeed their infants
as compare to other races (Vanzo et al. 1994).

Family history

There is small number of 111 patients with family history
of breast cancer among 1057 patients. This is decided
from the interview conducted during registration, the
patients who meet the requirements as described earlier

Table 4 Common tools implemented in the design of the GUI Interface

Tools Description Example
Button Perform an action as describe in the codes.
Button

Textbox Enables user to insert text, provides multi-line editing and password character masking. SAMPLE

AACAACACAN,
Checkbox Allows the user to select or clear the particular option. |:|
List view Display a collection of associated items and allow the user to select on the particular item. Pt Nosoe x Do in Chage
Group box Display a frame around the group of associated tools. groupBax1
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Patient Registration

Patient Personal Details
& diagnosis report

Breast Cancer Patient

Data Analysis

Patient’s Appointment

If Patient
Registration
button is

clicked

Main Menu Page’s Visibility = false

Patient Registration Page’s Visibility = true

Insert button is clicked

If (text
boxes ==

MySQL
Database

Then message box
show “Please fill in
the particular
patient data”

Delay = 10s
Figure 7 Patient registration code flowchart.
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405 50-59
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[ 70-79
&£ 300
=
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=
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= 200
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o |
10-19 20-29 30-39 4049 50-59 €062 70-79
Age Group
Figure 8 Benign breast change analysis result - age.
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\

[ Patient Registration ]

If button is

Patient Personal Details clicked
& diagnosis report
4

[ Patient Statistical ]

Patient’s Appointment

\[ Doctor’s Appointment ]/

Y
S

Patient
Data

MysaL Memory
Database E— Based Array

~—

Main Menu Page’s Visibility =
false

Patient Personal Details &
Diagnosis report Page’s
Visibility = true

A 4

Name, age and IC Text Boxes and

A

Check boxes

Send updated patient data from text boxes and check boxes.

Compare the selected List View

index & array index no.

Display patient data

Remove the selected patient’s record.

Figure 9 Patient personal details and diagnosis code flow.

Delete

are considered to have family history of breast cancer.
As family history factor is an unchangeable factor and
is highly depending on the inherited DNA, there is no
relationship between race and family history. So far, there
is no known connection between the two.

Hormone replacement therapy

From the results, there are 236 patients who undergone
hormone replacement therapy, representing 22% of over-
all patients. This result may imply that the therapy is not
well accepted by Malaysians. The reason may be due to
the fear that hormone replacement therapy tends to
increase breast cancer risk.

Table 5 Body mass index standard

Normal weight 18.5 <Body mass index <25
Over weight 25<Body mass index <30
Obesity Body mass index>30

Race

As seen in Figure 13, almost 60% of patients in the
breast cancer department are Malay whereas 40% are
Chinese and Indian. This result is considered normal as
the majority population in Malaysia is Malay.

Age

Of the 871 patients who seek medical consultation on
breast cancer, results in Figure 14 reflect that 83% of the
patients fall in the 50-59 age groups. This may be con-
nected to the reduction in female hormone production
during the menopause period in this age group.

Breast cancer analysis

As mentioned earlier, there is a GUI feature designed to
distinguish between breast cancer or benign breast
change based on the breast biopsy results. Among 1057
patients, there are 71 diagnosed with breast cancer based
on the analysis of breast biopsy result. The analysis is
based on several breast cancer risk factors such as
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MySQL
Database

LAN cable

=
Server Computer

Computer with LAN

-
Computer with LAN (IéEeBntz)i pass
USB adapter
(Client)
Figure 10 lllustration of the connections among the components.
breastfeeding, age and race may allows the discovery of  Breastfeeding

useful finding which aids in the prevention and aware-
ness of breast cancer. The results and discussions for

the analysis each risk factor in breast cancer patient are
next discussed.

Figure 15 shows that among the breast cancer patients,
32 breastfed their infants. There is very small deviation
in the number of patients with and without breastfeeding
reflecting that there is an inverse association between

&) Forml

Statistical Analysis

Breast Cancer Patient

Overall Analysis Analysis

Analysis of Benign Breast
Changes Patients

Sereening Method ‘

Back to Main Mena

Total Number of Patients: 1057
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Number of Patients:
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No.Patients With Breastfeedng: 664
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Family History
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800 . Yes
No
663
Breastfeeding
600 Patients:
Malay: 433
g Chinese: 147
= 394
E 400+ Indian: 75
=
200
0 T
Yes No
Breastfeeding
Figure 12 Overall analysis result - breastfeeding.
breastfeeding and breast cancer risk. This finding is in  Family history

an agreement with several studies, which perform the
investigation on the effect of breastfeeding on breast
cancer risk (Hisham and Cheng 2003; Yip and Ng 1996;
Su et al. 2010). More information such as duration of
breastfeeding, sufficiency of milk and the age of first
time breastfed can be collected in the interview section
during the patient registration in order to support the
analysis on the relationship between breastfeeding and
breast cancer risk.

There are six patients with family history of breast cancer
among the total 71 breast cancer patients. These patients
are categorized into the high risk of breast cancer group.

Breast cancer patients analysis - hormone replacement
therapy

There is small number of 5 breast cancer patients who
accepted hormone replacement therapy. Although some
studies had stated that hormone replacement therapy can

800
s Malay
Chinese
B Indian
EEE Others
623
600
%)
2
=
= 400
2
E -
= 303
200
16
13
0 .
Malay Chinese Indian Others
Race
Figure 13 Overall analysis result- race.
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increase the risk of breast cancer, this statement could not
be verified as the number of patients is too small.

Breast cancer patients analysis - race risk factor
61% of breast cancer patients are Malay whereas Chinese
contribute 27% of total breast cancer patients and the

remaining 12% are Indian. This result shows that in this
hospital, the incidence of breast cancer among Malay
ethnic group is higher than other ethnic groups, and
concurs with another study (Hisham and Cheng 2003).
The result shows that there is low incidence rate of breast
cancer among Indian women. This may be due to the diet,
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Figure 15 Breast cancer patient analysis result - breastfeeding.
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as there are some studies which stated that the spices in
Indian cooking, especially “turmeric”, has the protection
against breast cancer. The frequent intake of food which
high in nuts and fibers and reduction in the consumption
of sweet food can help in decreasing the breast cancer risk
(Yip and Ng 1996; Su et al. 2010). Based on the analysis
between race and age of breast cancer patients, majority
of Malay and Chinese breast cancer patients are from 50
to 59 years old.

Breast cancer patients analysis — age risk factor

From Figure 16, the peak age group for breast cancer is
50-59 years old. This reflects that Asian tend to have
earlier incidence of breast cancer when compared with
the Caucasian (60 to 65 years old (Yip and Ng 1996)).
Results also show that older women are more vulnerable
to breast cancer. It is also believed that menopause
could be a factor statement.

Breast cancer patients analysis - obesity risk factor

Obesity may be one of the risk factors for breast cancer.
Among 71 breast cancer patients, there are only 15 breast
cancer patients’ height and weight given by hospital
authority. Among these 15 patients, 12 are obese. The
majority of the 12 obese patients are from 50 to 59 years
old. The result shows that increase in body mass tends
to cause an increase in risk of breast cancer among
older patient (>35 years old), in agreement with a study
(Erin et al. 2010). The finding may help to increase
awareness among women regarding importance of
maintaining a healthy weight. The overweight also has
the greater risk of breast cancer recurrence or death
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[Su et al. 2010; American Cancer Society 2011; Peacock
et al. 1999; Zografos et al. 2004; Zheng et al. 2001).

Analysis of benign breast changes

Although benign breast changes are non-cancerous, some
types such as atypical lobular and ductal hyperplasia do
increase the cancer risk. Among the 1057 patients, there
are 937 patients with benign breast changes. Figure 17
shows the analysis page.

Benign breast change analysis - breastfeeding

Among the patients with benign breast changes, a majority
of 66% patients had breastfeeding. There is large deviation
between the patients with and without breastfeeding.

Benign breast change analysis - family history

There is small number of benign breast changes patients
with family history (11%). This result may show that the
occurrence of benign breast changes is not related to the
family history of breast cancer.

Benign breast change analysis - hormone replacement
therapy

25% of the total benign breast change patients had been
used hormone replacement therapy. The number of benign
breast changes patients had been used hormone replace-
ment therapy is slightly higher than the breast cancer
patients (7%). Figure 17 shows benign Breast Changes
Analysis Result — Hormone Replacement Therapy.
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Benign breast change analysis - race

For the race distribution analysis in Figure 18, the ma-
jority of benign breast changes patients are Malay (59%).
The number of Chinese with benign breast changes is
half of that of Malay. The Indian is the lowest ethnic
group (11%).

Benign breast changes analysis - age

Majority of benign breast changes patients are with age
from 50 to 59. The result in Figure 8 shows that the
reduction of female hormone production before or after

menopause tends to cause some changes on the breast
in both physical appearance and internal activities.

Screening methods analysis

Four breast examination methods, mammography screen-
ing, ultrasound screening, breast biopsy and MRI screening
are developed for the breast cancer detection purpose.
Among 1057 patients, 1003 undergo mammography
screening test. As mammography is not ideal, another
screening test is required if cancer is in suspect. This

Figure 18 Benign breast change analysis result - race.
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could be an ultrasound test, an MRI test or a breast
biopsy test. Figure 19 shows the results.

There are 55 patients categorized into high risk of
breast cancer. For them, the mammography screening
test is skipped and they will be examined under breast
MRI. If the MRI screening test is still undetermined,
ultrasound or breast biopsy is taken.

This analysis provides useful information which might
help in reducing screening cost. For instance, the breast
structure (dense breast reduce mammography sensitivity)
and patient age (age 35 to 50 can be screened under MRI)
should be analyzed before selecting the screening method.
This is because if the correct screening method is chosen,
the diagnosis can be obtained accurately, saving the cost
of extra screenings.

From the physician’s experience, a satisfactory user
experience was reported regarding the use of CDM,
with some concern regarding its limitations.

The impact on the physician-patient relationship and
physical limitations and barriers are between two main
reported concerns on the use of CDM. These limitations
could influence the use of the CDM system during the
consultation.

Kaushal et al. (2003) showed that CDM systems could
avoid prescription errors. To develop an accurate CDM
system, and improve physician-patient consultation quality,
the quality of collected data is very important and essential,
and should be controlled and certified. Considering the
risks, possible instability and data loss in computer based
databases; it is a common practice to keep multiple secure
backups of patient records. While most of patients are
satisfied with the use of CDM, and their main concern is
the confidentiality of their records, more studies might
be required to analyze the quality of use CDM during
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consolation, and patients feeling and concerns regarding
the CDM system. The impact of CDM use on preventive
care was clearer with and more balanced.

Conclusions

An analytic database management system has been pro-
posed and developed in this project. This system not only
provides the facilities for storing, retrieving and updating
breast cancer patient data but it also provides the tools
which assists the data analysis to be performed on the
stored data. In order to develop the analytic database
management system, 1057 breast cases data in General
Hospital Melaka have been collected and stored in the
new system. There is a GUI interface, created to provide
user friendly interface while controlling the database
management system. The GUI interface acts as the con-
nector between the user and database. Functions such as
update, edit, delete and data analysis had been defined on
the GUI interface.

The analysis has obtained some useful findings. Among
1057 patients, majority of them are Malay, followed by
Chinese and Indian, there are 71 patients diagnosed with
breast cancer. Most of the breast cancer patients are
between 50 to 59 years old. This result shows that as
the women are older, the chance to have breast cancer
will increase. Among these 71 breast cancer patients,
the number of patients with breastfeeding is smaller
than the patients without breastfeeding. This shows
that breastfeeding might help to prevent breast cancer.
The analysis of other risk factors as well. The analysis
based on types of screening tests done on all patients
has been summarized. The objectives for this project
have been achieved through the development of analytic
database management system.

30
—— MRI
MRI + Ultra
26 s MRI - BB
=== MR| +~ ULTRA -~ BB
25
20
- ha
2
[=
= 15
=
10
-
s
3
o
MR = Ukra MRl - ULTRA - BB
MR MR - BB
Screening Methods
Figure 19 Patients undergoing selective screening methods.




Sim et al. SpringerPlus 2014, 3:268
http://www.springerplus.com/content/3/1/268

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

In the project, KSS is the principal investigator, SSC and MEN assist in data
collection, AKC and SFA are investigators from the hospital, and CPT assists
in manuscript preparation.

Acknowledgements
The authors would like to thank Shu Ting Tan for contribution to the
database management system during her final year project.

Author details

'Faculty of Engineering and Technology, Multimedia University, Jalan Ayer,
Keroh Lama, 75450 Melaka, Malaysia. “Melaka General Hospital, Jalan
Peringgit, 75990 Malacca, Malaysia.

Received: 13 May 2013 Accepted: 3 February 2014
Published: 27 May 2014

References

Adusei |, Kuljaca O, Agyepong K (2010) Intelligent mammography database
management system for a computer aided breast cancer detection and
diagnosis. Int J Inform Managing Inform Technol 2(2):1-13

Allen GT (2006) SQL for Dummies. In 6th edition. Wiley, Indianapolis, Indiana

American Cancer Society (2011) Menopausal hormone replacement therapy and
cancer risk. Available: http://www.cancer.org/cancer/cancercauses/
othercarcinogens/medicaltreatments/menopausal-hormone-replacement-
therapy-and-cancer-risk. Accessed 12 Mar 2011

Ann MG, Sarah MG, Roy EP, Gene H, Lisa JH, Ana MM, Sharon R, Emily LH, Mary
BB, Joann GE, Suzanne WF (2003) A computerized system to facilitate
medical record abstraction in cancer research (United States). Cancer Causes
Control 14:469-476

Castelden W, Lawrence-Brown M, Lam H, McLoughlin B, Thompson D, Lopez J
(1988) The Hollywood surgical-audit programme: a computer-based discharge
and data-collection system for surgical audit. Med J Aust 149:70-74

Delpierre C, Cuzin L, Fillaux J, Alvarez M, Massip P, Lang T (2004) A systematic
review of computer-based patient record systems and quality of care: more
randomized clinical trials or a broader approach? Int J Qual Health Care
16(5):407-416

Erin FG, Melony ES, David AH, Michael SS, Emily JH, Laura JW, Christina HJ,
Jennifer JG (2010) Obesity and angiolymphatic invasion in primary breast
cancer. Ann Surg Oncol 17:752-759

Hisham NA, Cheng HY (2003) Spectrum of breast cancer in Malaysian women:
overview. World J Surg 27:921-923

Kaushal R, Shojania K, Bates D (2003) Effects of computerized physician order
entry and clinical decision support systems on medication safety. Arch Intern
Med 163:1409-1416

Kouji M, Eisuke H, Yasuaki A, Yuko K, Kiminori S, Yuichi K, Nose Y (2000) A simple
client-server system using a personal computer as the server. J Med Syst
24(1):39-42

Paul D (2011) Migrating from Microsoft Access to MySQL. Available: http://www.
kitebird.com/articles/access-migrate.html. Accessed 15 Mar 2011

Peacock SL, White E, Daling JR, Voigt LF, Malone KE (1999) Relation between
obesity and breast cancer in young women. J Epidemiol 149(4):339-346

Kimura M, Ohe K, Yoshihara H, Ando Y, Kawamata F, Tsuchiya F, Furukawa H,
Horiguchi S, Sakusabe T, Tani S, Akiyama M: (1998) MERIT-9: A patient
information exchange guideline using MML, HL7 and DICOM. Int J of
Medical Informatics 51(1):59-68.

Safran C, Rind D, Davis R (1995) Guidelines for management of HIV infection with
computer-based patient’s record. Lancet 346:341-346

Su XF, Rulla MT, Laura CC, Heather JB, Cho EY, Laura S, Walter CW, Stuart JS,
James LC, Bernard AR, Graham AC (2010) Intake of fiber and nuts during
adolescence and incidence of proliferative benign breast disease. Cancer
Causes Control 21(7):1033-1046

Vanzo JD, Sine J, Peterson C, Haaga J (1994) Reversal of the decline in
breastfeeding in Peninsular Malaysia? Ethnic and educational differentials and
data quality issues. Soc Biol Spring-Summer 41(1-2):61-77

Walton R, Gierl C, Yudkin P (1997) Evaluation of computer support for prescribing
(CAPSULE) using simulated cases. Br Med J 315:791-795

Page 16 of 16

Yip CH, Ng EH (1996) Breast cancer- a comparative study between Malaysian and
Singaporean women. J Surg 27:921-923

Zheng T, Holford TR, Manyne ST, Owens PH, Zhang Y, Zhang B, Boyle P, Zahm
BH (2001) Lactation and breast cancer risk: a case-control. J Cancer Educ
84(11):1472-1476

Zografos GC, Panou M, Panou N (2004) Common risk factors of breast and
ovarian cancer: recent view. J Cancer Educ 14:721-740

doi:10.1186/2193-1801-3-268
Cite this article as: Sim et al: Computerized database management
system for breast cancer patients. SpringerPlus 2014 3:268.

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Immediate publication on acceptance

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



http://www.cancer.org/cancer/cancercauses/othercarcinogens/medicaltreatments/menopausal-hormone-replacement-therapy-and-cancer-risk
http://www.cancer.org/cancer/cancercauses/othercarcinogens/medicaltreatments/menopausal-hormone-replacement-therapy-and-cancer-risk
http://www.cancer.org/cancer/cancercauses/othercarcinogens/medicaltreatments/menopausal-hormone-replacement-therapy-and-cancer-risk
http://www.kitebird.com/articles/access-migrate.html
http://www.kitebird.com/articles/access-migrate.html

	Abstract
	Introduction
	Issues in existing practice in Malaysia
	An analytic database management system for breast cancer patients
	The objectives

	Details of design
	Data and database
	Concept of GUI
	Main menu page
	Design of assessibility
	Patient registration
	Codes

	Personal details and diagnosis report
	Design

	Breast cancer patient data
	Client network
	Breast cancer data analysis
	Overall analysis
	Breastfeeding
	Family history
	Hormone replacement therapy
	Race
	Age

	Breast cancer analysis
	Breastfeeding
	Family history
	Breast cancer patients analysis – hormone replacement therapy
	Breast cancer patients analysis – race risk factor
	Breast cancer patients analysis – age risk factor
	Breast cancer patients analysis – obesity risk factor

	Analysis of benign breast changes
	Benign breast change analysis – breastfeeding
	Benign breast change analysis – family history
	Benign breast change analysis – hormone replacement therapy
	Benign breast change analysis – race
	Benign breast changes analysis – age

	Screening methods analysis

	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

