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digitalization. The Pregnant Checkup Management System for Private

Clinics in Kluang, Johor is a web-based solution designed to address

inefficiencies in the manual recording of pregnant patient checkup

Checkup, Management, Appointment, information. Developed using the waterfall methodology, the system

Clinic transitions from paper-based record-keeping to a computerized
approach, enhancing security and effectiveness. Acting as an
administrator, the head nurse has comprehensive permissions to edit,
create, delete, and view information in the system. The findings includes
saving time and paper, streamlining the checkup recording process, and
providing efficient database storage, eliminating the need for manual
searching. Ultimately, the proposed system aims to optimize the
management of pregnant checkups in private clinics, offering a
smoother and more effective process.

Keywords

1. Introduction

Pregnancy is the state of having implanted products in the uterus, culminating in abortion, delivery, or elective
abortion [1]. It involves fertilization, nidation, and typically lasts 40 weeks [2]. Nowadays, with the high
improvement and advance of technology, many web-based systems have taken the place of manual paper-based
systems. But many private clinics in Malaysia are still facing difficulties with long queues, especially for pregnant
checkup patients [3]. The proposed pregnant checkup management system aims to replace paper-based systems
in Malaysian private clinics, enhancing efficiency, reducing queues, and providing systematic database
management. The system serves three separate users which are patients, nurses, and doctors. System allowing
patients to view recorded information and generate reports, while healthcare professionals manage patient
information, generate reports, and administer the system.

Despite the widespread use of computerized systems globally, private clinics, particularly in Malaysia, have
yet to adopt them for managing pregnant patients' information and reports. The current reliance on manual,
paper-based methods create three key issues. Firstly, extended wait times and inefficiencies arise due to the
sequential manual recording of checkup information for patients in two separate books, causing delays and
hindering the overall progress of daily checkups. Secondly, the lack of a computerized management system leads
to time-consuming searches for patient information during appointments, with the added risk of document loss
in unforeseen events such as fires. A computerized system would enhance efficiency and data security for
private clinics. Lastly, patients face the inconvenience of bringing their checkup books to appointments, risking
loss or forgetfulness. Manual recording also introduces the potential for inaccuracies in tracking the baby's
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movements. Implementing a computerized pregnant checkup management system can mitigate these
challenges, improving efficiency, reducing queues, and enhancing the overall progress of checkups in private
clinics.

The objective of this project is to design a comprehensive pregnant checkup management system of private
clinics for the clinics administration and patient at private clinics in Kluang, Johor, Malaysia, to develop a web-
based management system for storing data and retrieve data from the database and to test the pregnant
checkup management system for private clinics has successfully run with the functionality and usability. There
are three users with each their own modules. Doctor acts as administrator to handle staff information module,
patient module, checkup information module, appointment module and report module. For the nurse to handle
module is almost same with doctor except for the doctor submodule in the staff information module. For the
patient is to handle patient module, checkup information module, appointment module and report module. The
expected result of this proposed system is to transform the traditional method, which is a manual system, into a
computerized system to manage the pregnant checkup management system in private clinics. This will increase
the efficiency of checkup progress, shorten the queue, reduce wasting time, and reduce paper waste. Increase
the management and storage of the recorded information of patients in a secure manner and be able to retrieve
it easily. Furthermore, the pregnant checkup management system can fulfil the objectives and solve the
problems as stated in the problem statement.

2. Related Work

This part discussed the related work about checkup management system, web-based system and comparison
between existing system and proposed system.

2.1 Clinic Management System

The checkup management system is a system that records the patient's checkup information in a systematic and
computerized way to store all the related data in a database. The associated workers, such as nurses and doctors
in a private clinic, will easily manage it. However, due to the growth of society, the paper format needs to be
revised and made more manageable to record and serve a massive number of people efficiently and
conveniently. Furthermore, it solves several problems of the traditional record method, such as inorganized
storage, loss of the records due to increased patients, paper waste, and limited time and space for exchanging
information [4]. Medical data can easily be stored and retrieved from the database, when necessary, anywhere,
and at any time. At the same time, the checkup system will function widely for patients registering as users and
will not be limited to storing medical records only. The system also included doctors and nurses licensed to
practice in private clinics. This system enables the spread of communication between doctors, nurses, and
patients to improve the security of confidential data and increase the effectiveness of electronic data storage [5].

2.2 Web-Based System

The proposed system is a web-based application designed for accessibility through web browsers, offering
convenience to nurses, doctors, and pregnancy patients without requiring installation on devices, like a mobile
application. Users can access the system through a website link with login credentials, providing administrative
capabilities for healthcare professionals and user accounts for pregnant patients. The shift towards web-based
systems is crucial in modern healthcare, addressing the complexities and potential loss associated with paper-
based data storage [6]. The centralized nature of web-based systems ensures uniform software usage, reducing
costs and efforts associated with individual device installations and upgrades [7]. This system's accessibility
from any location empowers patients to schedule appointments, update pregnancy-related information, and
allows nurses to receive real-time updates. Utilizing a web-based system aligns with the project's objectives,
promoting paperless practices, efficiency, and time-saving measures in private clinics.

2.3 Comparison between Existing System and Proposed System

Three existing systems will be discussed and investigated through each characteristic of the system, including
advantages, disadvantages, and features, to compare with the proposed system. The three existing systems are
Doctor2U, Pomona Valley Health Centers, and MedPark Hospital that are shown in Table 1 below. Legend for v
is have that particular feature in the system, while for x is do not have that particular features in the system.

Table 1 Comparison between three existing systems and proposed systems
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Features/Systems Doctor2U Pomona Valley MedPark Hospital Proposed System
Health Centers

Registration and N x N N
login
Change system x N v x
language
Checkup service v v v v
Appointment X v v v
Notice information N N v N
board
Package and N x N x
promotion
Make payment N N x x
through website
Patient module v V V v
Staff module x v x v
Print report X X X v

Table 1 above shows the comparison between three existing systems and proposed systems. There are 3
features such as “Checkup service”, “Notice information board”, and “Patient module” have the same features
between Doctor2U system, Pomona Valley Health Centers system, MedPark Hospital system and pregnant
checkup management system which is proposed system. The proposed system lack of function change system
language that Pomona Valley Health Centers system and MedPard Hospital possess these features. While
proposed system lack another feature which is “Package and promotion” features. Proposed system is mainly for
manage checkup information, hence there is no product or service that can be sell to the patient as a external
services. Same goes for features “Make payment through website”, it is unnecessary in proposed system because
it is checkup service provided to pregnancy patient which is not involving any patient as it is manage
information.

3. Methodology

This section shows the waterfall model that used to develop the proposed system. Waterfall model consists of a
list activity that are required implement in each phase.

3.1 Waterfall Model

The waterfall model was introduced in the year 1970 by Winston Royce. The waterfall model is a sequential
project management methodology that begins with another phase before the previous phase has finished. There
are six stages included in the waterfall model such as requirements, analysis, design, implementation, testing,
and deployment phase [8]. Furthermore, in creating this system, the waterfall methodology has been opted for
as it is well-suited for generic systems or software. This means the system can identify all its requirements from
the beginning, along with broad specifications. It is particularly suitable for software projects aiming to build a
system from the ground up. The process involves gathering system requirements aligned with the chosen
research topic and progressing through development until the product is thoroughly tested [9]. Waterfall
methodology is used in this proposed system. Figure 1 below shows the waterfall model for each phase.

® Requirements _ =B
=k
@ Desig QK
) 3
2

v

Fig. 1 Waterfall model for each phase. Adapted from [10]
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3.2 System Development Workflow

Table 2 below shows the system development workflow. There are 6 phases in the water model and
implementation during the development of the proposed system. The first phase was the requirement phase,
which was to gather the required information and identify the problem that occurred to decide to propose a
system to solve that problem. Interview sessions with targeted clinics must be done. At the same time, the
second phase is the analysis phase. They are analyzing the modules that should be in the system, including
limitations, the system workflow, and other related considerations. The third phase was the system design
phase. This phase required a wireframe as a draft and designing the output as we think of it. DFD, ERD, and
flowchart for each user were vital to have. The fourth phase is implementation, which is the development of the
system's coding and database. After completing the development system, one of the staff clinics will test the
proposed system in the fifth phase, the naming testing phase. At the same time, the last phase is the operations
phase, which releases the complete developed system.

Table 2 System development workflow

Phase Activity Deliverable Tools
Requirements -Gather important -Conduct interview  -Microsoft Project
information session with the
-Determine the target clinic
objective of -Identify project
developed system scope
-Determine the -Illustrate Gantt
project schedule Chart
and methodology
used

-Determine budget
and time used

Analysis - Analyze the - List out the details  -Draw .io
limitation of manual information of
system functional
- Determine current requirements and
system non-functional
- Analyze the flow of requirements
system
Analyze the system
modules

Analyze functional
and non-functional

requirements
System Design -Illustrate diagram - [llustrate -Draw .io
to design the system flowchart
process -Illustrate context
-Design database diagram
management -Illustrate data flow
system diagram (DFD)
-Design user -Illustrate entity-
interface relational diagram
(ERD)
-Illustrate user
interface design
Implementation - Write the coding of - Develop the source - Visual Studio Code
the developed code and connect by -XAMPP
system creating database of
-Create the the system

database to connect
with the developed
system

e
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Table 2 System development workflow (cont.)

Testing - Module testing -Integrate and -Visual Studio Code
-Integrate testing refine the coding
-Fix debug
Operations -Release the

developed system

4. System Analysis and Design

Based on user requirements, defining the proposed system involves designing the system architecture,
flowchart, context diagram, data flow diagram (DFD), and entity-relationship diagram (ERD) to ensure a
thorough understanding and effective planning. These designs must meet the requirements and be usable.

4.1 System Requirement Analysis

Requirement analysis is a phase in which information is collected and gathered to produce a complete and
successful system by collecting characteristics and features of the system. In this project, an interview session
with the “Pusat Pakar Wanita Dan Perbidanan Johor,” located in Kluang, Johor, was carried out with the nurse.
The nurse has provided information related to the process of the checkup patient, the way of making
appointments, and the way they store the patient’s data. There are two types of requirement analysis which are
functional requirement analysis and non-functional requirement analysis. Table 3 and Table 4 below show the
functional requirement analysis and non-functional requirement analysis respectively.

Table 3 Functional requirement analysis

Modules Functionalities User

Login . Patients are required to login to the system by Doctor, head nurse,
entering email and password. general

nurse and

. All type nurse and doctor are required to login to the patient
system by entering ID and password.
. System allows all users to change password if they
forgotten their password.

Register . Head nurse will register an account for doctor and Head nurse and
nurse. patient
. Patient able to register an account on their own.

Manage nurse information . Head nurse has permission to create, read, update, Head nurse
and delete nurse information and quantity of the nurse.

Manage doctor information . Head nurse able to create, read, update, and delete Head nurse

doctor information.

Manage patient information e Doctor and all type nurse able to add, view, update Doctor, head nurse,
and delete patient information according to the quantity and general nurse
of the patient.

Record checkup information e Doctor and all type nurse will manage and record the Doctor, head nurse,
checkup information of the patient during process of and general nurse

pregnant checkup.
Manage appointment . Doctor and all type nurse able to control Doctor, head nurse,
appointment date and time by add, view, update and general nurse, and
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Table 3 Functional requirement analysis (cont.)

delete after discussing with the patient. patient

° Patient able to add, view, update, and delete
appointment according the convenient and
free time of the patient.

Search information of patient e All type nurse able to search information of Doctor, head
patient in the list of the patient that have been nurse, and general
registered and recorded. nurse

Search information of nurse ° Doctor and head nurse able to search Doctor and head

information of nurse in the list of the nurse nurse
that have been registered and recorded.

Generate and print report ° System can generate report for doctor, nurse, Doctor, head
and patient to print out when they are nurse, general
required. nurse, and patient

Logout e All the users can logout the system. Doctor, head

nurse, general
nurse, and patient
Table 4 Non-Functional requirement analysis
Non-functional requirement Functionality
Performance . The response time of the system is short.
. The functionality of the system is available for the
doctor, nurse, and patient to perform create, read, update,
and delete.
Security . Required email and password for the patient.
. Required ID and password for the nurse and doctor.
. Password entered by all the users is encrypted.
Usability . The system is user-friendly to all the users which is
ease of understand and ease of use.
Availability . The system is accessible in 24 hours every day for
each user to use.
Reliability . The system will reach the accuracy for pregnant
checkup management.
Operational . The system is able to be used in any web browsers

such as Chrome, Microsoft Edge and so on.

. All the data and information will be stored in the
database.

e
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4.2 Context Diagram

The context diagram, a level 0 data flow diagram, includes three components: external entities, process, and data
flow lines. The external entities are the doctor, nurse, and patient. The process represents the pregnant checkup
management system for a private clinic. Input and output data flow between the process and external entities
through input and output flow lines, enabling the system to process information. Figure 2 below shows the
context diagram for Pregnant Checkup Management System for Private Clinic.

Nolify appoiniment date and time

l Request print report

Login getails

Doctor

Edit patient infermation Nurse

0 Schedule appointment
details

Schedule appointment details Pregnant Checkup Management
System For Private Clinic
Update doctor information Request print report

Generate report Notity app
date and time

Notity appointment details

Login details

Patient
Edit basic patient information

View recorded
pregnant checkup information

Make appointment

Request print report

Fig.2 Context Diagram for Pregnant Checkup Management System for Private Clinic
4.3 Data Flow Diagram (DFD)

Data flow diagram (DFD) displays the way information moves through a system in a graphical. Normally DFD
will serve as a first stage to create system overview. DFD will display the flow of the data into and out of the
system. The input of the DFD for the process 1.0 is register and login, process 2.0 is manage staff information,
process 3.0 is manage patient information, process 4.0 is manage checkup information, process 5.0 is manage
appointment and process 6.0 is generate report. The Pregnant Checkup Management System will be listed in
Appendix A.

4.4 Entity Relationship Diagram (ERD)

Entity relationship diagram is a structural diagram that is used to illustrate the database design. There are seven
database tables in the system. The ERD will be attached in Appendix B.

4.5 Flowchart Diagram

The system flowchart is essential for illustrating the process flow before developing a comprehensive system. It
sequentially defines each system process step by step. The flowchart consists of various shape boxes, each
representing different functionalities. These boxes are interconnected with data flow lines that logically
represent the connections throughout the flowchart. The flowchart for doctor, nurse, and patient side will be
attached to Appendix C.

5. Implementation

This section displays the output of the project outcome by displaying interface and code segment of the web
system for each module in detail. The modules in this system are staff module, patient module, checkup
management module, appointment module and report module.

5.1 Login Module

For the login module, the staff need to enter correct ID, password, and choose role while patients need to enter

correct email and password to login to the system. Figure 3 below shows interface and code segment of login
module.
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Staff > ® Loginphp
2

/1 Execute doctor query
mysqli_stmt_execute($stmtDoctor);

// Get result for doctor query
$resultDoctor = mysqli_stmt_get_result($stmtDoctor);

// check if result is valid for doctor query
if ($resultDoctor && mysqli_num_rows($resultboctor) > @) {
$rowdoctor = mysqli_fetch_assoc($resultboctor);
1/ verify the entered password against the hashed password in the database
if (password_verify($enteredPassword, $rowdoctor| password'])) {
/1 Password is correct for a doctor
$_SESSION[ "dr_id") = $id;
$_SESSION[ 'role'] = ‘doctor’; // Set role

/1 verify role

if ($role !== ‘doctor’) {
echo "cscriptsalert(‘Incorrect role for doctor');</scripts™;
exit();

// Redirect user to the appropriate homepage based on role
header("Location: /v2/Staff/HomePagestaFf.php");
exit();

} else {
/1 Password verification failed for doctor
echo "<scriptralert(*Incorrect password');</scripts™;
exit();

©

Patient > W Login,php
1«

(b)

2 session_start(};

3

4 if (isset($_posT['login'])) {

5 #/ Include the database configuration file

6 include"../config.php™);

7

8 1 check if the database connection is successful
5 if (15mysqli)

10 die("Database connectien failed: = . mysqli_connect_error());
n 3

12

1 1 Get the form data

14 Semail - $_PoST|"email’];

15 $password = §_POST[ " password’

16

17 I/ Prepare the SQU statement

18 $sql = "SELECT patient_ic, email, password FROM patient_basic_information WHERE email = ?";
19 $stat = faysqli->prepare(ssql);

2

21 // Bind parameters

22 $stmt->bind_param("s", femail);

n

24 1 Execute the SQU statement

25 $stat-yexecute();

2%

27 I/ store the result

28 Sstat->store_result();

®

] 1 check if the user exists

31 if ($stmt->num_rows == 1) [

32 /1 Bind the result to variables

2 $stmt->bind_result($db_patisnt_ic, $db_email, $db_password);
2

3 1 Fetch the result

3 Sstmt->fetch();

(d)

Fig.3 Login module (a) Interface staff side; (b) Interface patient side; (c) Code segment staff side; (d)Code segment
patient side

5.2 Register Module

For the registration module, registration for staff is done by the head nurse, which is role as admin. Patients are
required to register an account for the first time when their identification number is recorded by staff in the
system. Registration for a patient for the first time is to validate whether have stored the identification number
previously in the database. Figure 4 below shows the interface and code segment of register module.

€ 9 0 A (O ikt asite aw 00 &

2

/£ Check if form is submitted
iF (isset(s_post["register 1)) {

74 validate input
74 Handle oapty fie
exit

1

14 €heck 1F the patient is registened by staf
/4 vandle patient not registered by staff

exit;

il

/¢ validats password
if ($password e Scenfirm password) (
74 vandle password misnatch
echo '<scriptalect(“Rassmords do not match.")

1

Spatient_ic = isset(3 POSTI "patient ic']) 7 mysali_resl escape string(saysqli, $_POST[ 'patient ic']) & *';
Sematl - Lsst(s POST] snail']) ? mysqli_roal_cscape string(Swysqli, S posT('email' 1} ¢ '')
Spassword = isset(s POST['password’]) 3 mysqli_real_escape string($mysqli, § posT[ password’]) 1 '

Sconfirm_password = §sset(S_pOsT] confirm_passward”1) ? mysqli_real_escape_string($mysqli, $_POST[ confirm password’1) ¢ ')

1F ComptyCipationc.tc) || ompty(semat) || evpty(tpassuordy || ompty(hcontirm passord)) (
ds

ko eseriptialert("Pleste FILL 10 all the F1elds.");';
echo ‘windou. location.ref - */v/Patient/Register. pnp"ie/scripts )

1
1F (tispationtnegistored(smysali, spationt ic, semail)) {

ocho 'cscriptralort("This identification number or ceail is not rogistored by staff.");'s
echo 'window. location.href = "/V2/Patient/Register. php";</scripts

ation.href = <phB"3<fseripts

exity

}

1F (strlon{$password) « & || lprog mateh("/a(P=."\d)(F=."[A-2])(F=-"[a-2])(F." ). (8, )47, $password)) {

/4 Handle insufficient password complexity

echo escriptralert(“Passward mist be at least 8 chara

doident Jaatian hreF = =

ters lomg and contain at least one wppercase letter, one lowercase letter, one rmber, an
ASLSSEIR S

(b)

Fig.4 Registration module for patient (a) Interface; (b) Code segment
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5.3 Staff Module

For the staff module, there will be doctor submodules and nurse submodules. Doctor submodule is updating
doctor personal information by doctor. Nurse submodules have to insert, update, view, and delete own and
other general nurse by the head nurse. While general nurses are able to update their own information and view.
Figure 5 below shows the interface and code segment of staff module.

Y& s s % B V@ oo x PR - o x
€ 3 ¢ a (O Mk € 2 0 @ (O lepicahost NS Mesabicemianoh A% e @
PUSAT PAKAR e
JoHOR .
WANITA DAN B STAFF - NURSE
PERBIDANAN
NerssXome
« Home
Hetibention
Staff numbe
Doctor'sName  Diidone
Patient Fnd
Wentification
Checkup Management e Home Adiess
Regstr
. t Handnhone
Appointmen e e Login —
Report Logout
Home Address 59 Kl 4. T 5 K StWorking == -
Register i
Handphone — - 5
Login s e
Logout = Salury
sole

@ (b)

Staff > W Doctorinformation php Staff > ® Nurselnformation,php >
i s
18 poas 89 /1 Prepare and execute the sQL query for insertion
19 $message = ""; //Initialize an empty variable to hold the message %0 $sql_insert = "INSERT INTO nurse (nurse_id, full_name, ic_no, email, address_home, handphone_na, start_date, end_date, salary,
2 : 91 $stmt_insert = mysqli_prepare($conn, $sql_insert);
21 // Retrieve doctor 10 from session a2 if (13stut_insert) {
22 dr_id = $_SESSION['dr_id']); 03 die("prepare failed: " . mysqli_error($conn));
23
94
24 // Retrieve doctor information from the database based on dr_id 0 !
25  $sql_select_doctor = "SELECT * FROM doctor WHERE dr_id = 2"; - // Generate temporary password
26 $stmt_select_doctor = mysqli_prepare($conn, $sql_select_doctor); - Stemporary_passuord = genarateTenporaryPassword();
27 if (!$stmt_select_doctor) { og -
28 die("Error in preparing statement: " . mysqli_error($conn)); o 11 Hash the temporary password for storage
L . 8 . 100 $hashed_password = password_hash($temporary_password, PASSWORD_DEFAULT);
30 mysqli_stmt_bind_param($stmt_select_doctor, "i", $dr_id); 101
31 if (lmysqli_stmt_execute($stmt_select_doctor)) { 102 mysqli_stwt_bind_param($stmt_insert, "ssssssssses”, $nurse_id, $name, $ic_no, $email, $address_home, $handphone_no, $start_date
32 die("Error in executing statement: " . mysqli_error($conn)); o - - - - - - - - -
3 2 g 104 if (mysqli_stmt execute(gstmt_insert)) {
34 $result_select_doctor = mysqli_stmt_get result($stmt_select_doctor); 105 Smessage = "Data stored in the database successfully.”;
35 . 186 $message = "Generated Nurse ID: $nurse_id";
36 if (I$result_select_doctor) { o7 -
17 die(“Error in SQL query: " . mysqli_error($conn)); oy 1/ send the temporary password email
if‘ 1 109 if (sendTemporaryPasswordenail ($email, Stemporary_password)) {
p 110 message = "Temporary password sent to the nurse's email.”;
40 // Check if the doctor exists o ) ﬂ:E 1 e porary p
a1 if (mysqh)mm_l?u'«[tresult_selett_do(torl >0) { 112 » | $message - "Failed to send the temporary password email.”;
a2 // Doctor exists, fetch the data 1 )
a3 $row_doctor = mysqli_fetch_assoc($result_select_doctor);
o = ST - - 114 } else {
poe /1 Populate the form fields with the retrieved data ﬁz echo "ERROR: Unable to execute $sql_insert. . mysqli_error($conn);
a = i ame” | ; . s
e §full ame = Srom doctor(0ul1 niee’]; 117 mysqli_stmt close($stmt_insert);
a7 $ic_no = $row_doctor(‘ic_no']; 118
28 Semail = $row_doctor['email']; s jeali closels .
29 Saddress_home = $row_doctor[ 'address_home']; =] mysqli_close($conn);
se Shandphone_no = $row_doctor| 'handphone_no’ ] o
51 }else { ) .
52 Smessage = “Doctor not found.”; 122 f;l‘ ﬁun\:?mn to generate a 5-digit nurse ID
53} 123 function generateturseId() {

© (d)

Fig.5 Staff module (a) Interface update doctor information; (b) Interface update nurse information; (c) Code
segment for update doctor information; (d) Code segment for update nurse information

5.4 Patient Module

For the patient module, all staff are accessible to insert new patients, update, view, and delete old patients for
the staff side. While for the patient side, patients are able to view, update their own basic information, and
update their husband information only. Figure 6 below shows the interface and code segment of patient module.



Applied Information Technology and Computer Science Vol. 5 No. 2 (2024) p. 673-691 682

WANFTA DAN
PERRIDANAN
008 PATIENT LIST

(@) (b)

20 F ($_SERVER|"REQUEST_HETH
» Spatient_ic = 5_GET["

“GET' B& isset(§_GET["patient ic'])) (

fon WIERE patient_ice$patient_ic'";

5 and allow updating iF needed

a1 4/ Patient does not exist, insert the patient IC into the database

« $insert_guery = “INSERT INTO patient_basic_information (patient_ic) vALUES ('Spatient_ic')";
p

P 1F (wysqld Sconn, sinsert_query)) {

p i

e i play the forn

& b ic-gpatient_ic*);

P ox

P }else

0 Smessage = "Error Inserting patient IC " . mysqllerror{Sconn);

elseif (5_SERVER['REQUEST_METHOD'] === "POST') [
/f Get forn data and perform basic validstion
Spatlent ic = § posT[ ‘patient_ic'];

field based an the selected option

e _race’]) 7 § posT]'other race’] : "7 [/ If "Other” is selected, use the value from the text input field

(©)

Fig. 6 Patient module (a) Interface search patient with patient list; (b) Interface insert new patient; (c) Code
segment insert new patient

5.5 Checkup Management Module

For the checkup management module, the staff side is able to search the patient wanted to record new page of
checkup information for each time checkup duration. Staff are also able to update the checkup information and
delete. While for the patient side is only able to view their own checkup information each time recorded. Figure
7 below shows the interface and code segment of checkup management module.
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if (sfetal_heart
$fetal_heart =
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)" 8 isset(s_PosT("fetal_heart_rate’])) (
rt_rate’];

echeckupID();

/1 Prepare and execute the SQU statement
$5q1_insert = “INSERT INTO checkup_information (checkup_id, patient_ic, date, poa_pog, urin_alb, urin_sugar, hb, weight, by

$stt_insert = mysqli_prepare($conn, $sql_insert);
if (I$stat_insert) (
die("Pregare failed: * . mysqli_error($com));

1/ 8ind parameters including image details

mysqli_stat_bind_param(Sstat_insert, "ss5s5546555555855555555",
Scheckup_id, Spatient_ic, $date, $poa_pog, Surin_alb, Surin_sugar, Shb, Sweight, Sbp, Spulse,
$oed, $preg_period, $fund_height, Spresentation, $fetal heart, $movement, Sremark, $ir_lk,
$imageData, $fbs1, $hppl, $pre_breakfastz, $pre_post_lunch2, Spre_post_dinnerz, $prebed_dinner2);

«($conn);

nysqli_stat_close(Sstat_insert);

Smessage = “ERROR: Isage upload failed.”;

105 // Function to generate a 5-digit checkup 1D

Fig.7 Checkup management module (a) Interface insert new checkup information; (b) Interface view new

(©

1aff > W ViewCheck s

& // Retrieve checkup r
21 $sgl_select_checkuy

rds for the current page

85 Sstat_select_chackup = mysali_prepare(gconn, $sql_select_checkup);

85 if (I3stmt_salact_chackup) [
&7 dle("Prepare Failed: " . mysqll_error($conn));
g}

=

% mysqli_stat_bind

param($stmt_select_checkup,

51 mysqli_stmt_execute($stmt_select_checkup);
2 sresult_checkup = mysqli_stmt_get_result($stat_select_checkup);

91
%4 [/ Check Lf there are any checkup records

o5 if (mysqli_num_rows($result_checkup) > 8) (

% J/ Fetch data from the result set

o7 $row - mysqli_fetch_sssoc(sresult_checkup)s
o8 Scheckup_td = $rou| "checkup_id" ]

o Sdate = $row"date’

160 $lr_lk = $row[ ‘lr_lk*

161 $poa_pog = Srow| *poa_pog' 1
62 surin_alb = $row[ ‘urin_alb’];

103 surin_sugar = $row[ ‘urin_sugar’];

104 Shb = $row["hb'];

165 Swoight = $row[ “weight’];
106 sbp = srou[ 'bp'l;

107 spulse = srow| ‘pulse’];

108 Soed = Srow| ‘oed' )

169 Spreg_period = Srow] ‘preg_period

110 $fund_hedght = $row[ ' Fund_helght

1 Spresentation = $row| ‘presentation’

12 Sfetal_heart = Srow| *fetal heart

13 Smovenent = $row| ‘movement” |;

114 Sremark = Srow[ ' remark’

15 $image - frow[ "image’];

115 /1 Construct the image path

uz Simage_path = “../path/to/uploaded/ inages/ . $image;
118 $fbs1 = srow[fbsi'):

(d)

SELECT * FROM checkup_information WHERE patient_ic = ? DADER BY dave ASC LIMIT 7, ¥°;

11", $patient_ic, $offset, $records_per_page);

checkup information; (c) Code segment insert new checkup information; (d) Code segment view checkup
information

5.6 Appointment Module

For the appointment module, staff will create appointment slots for patient to make appointments. Patients will
be able to select the wanted appointment slot or select by the staff. There is a appointment list on the staff side,
they can perform update and delete appointment slot. For the patient side only able to view the appointment
they made on the list. Figure 8 below shows the interface and code segment of appointment module.

BELTTTT -8 x BEETTTTEY

€ 9 O A (O RN A% 0D @ : € 5 ¢ 0 (O Imany

P —

Appicmoect e
[ ——
JR———
[——

e —

(@)

/4 Clear existing time slots
timeslots = [];

var appointmentnate = §('wevent_date).val();
var startTine = $("#start_ti 3
var endTime = §("send_tin
var umslots = parseInt(s('
var duration = parseInt($("#duration’).val());

lots_per_day').val());

/4 Define lunch break start and end times
var lunchgreakstart = momen
var lunchBreakEnd = moment('14:68°, “HH:m');

2:08°, "HHzmm');

4 validate input
if (lappointaentoate || IstartTine || lendTime || mmslots < 1 || isMan(oumslots) || Iduration || isuan(duration)) {

Please enter valid appointment date, start time, end time, number of slots, and duration.”);

var startMoment = moment(startTime, “HH:mm");
var endtioment = moment (endTime, “HH:ma");

/4 calculate total duration in minutes excluding lunch break
var totalDuration = endboment.di ff (startioment, ‘minutes’) - (lunchBreakEnd.diff(lunchBreakstart, ‘minutes’));

4 caleulate the duration per slot
var durationperslot = duration;

/1 Generate time slots for the selected date only, skipping lunch break
var currentvoment = startmoment.clons();

var lunchereakskipped = false; // Flag to track if lunch break has been skipped
while (timeSlots.length < mumSlots) |

1/ skip lunch break
if (1lunchereakskipped &8 o Lissamearaften( ) B& currenthoment ., isaefore (lunchareakend))
currentHoment = lunchBreakEnd.clone(); // Move to the end of lunch break
Lunchireakskipped = true; // Set the flag to true
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function openupdatetiodal (appointmentId) {
$(* #updateappointmentiodal ') .modal (* show' )3
// Fetch appointment details and populate form fields
$.ajax({
url: 'FetchAppointmentDetails.php’,

( appointment1d: appointmentid },
success: function(response) {

var appointment = 1S08.parse(response);

if (appointment) {
$("wpatient_ic').val(appointment.patient_:
$("#remark’).val(appointment.remark);
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ic);

$("#appointment1d').val(appointment.appoint_id);

error: function(error) (

console.error("Error fetching appointment details:

}
s
)

// Function to handle form submission for updating appointment
fon(event) {
event.preventDefault(); // Prevent default form submission

$(supdateappointmentForm’ ).on( " submit’, fur

var patientIC = $('#patient_ic').val();
var remark = $('#remark’).val();
var appointmentId = $('¥appointmentId’).val();

$.ajax({
url: ‘UpdateAppointment.php’,
type: ‘POST',
data:
patientIC: patientIc,
remark: remark,
appointmentId: appointmentId

(d)

", error);

3

L]

“
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Fig.8 Appointment module (a) Interface of create appointment slot; (b) Interface of appointment list; (c) Code
segment for create appointment slot; (d) Code segment for appointment list

5.7 Report Module

For the report module, the staff report will print out the summary number of staff, patients and checkups done
for current month which is view by staff. While patient report will print out their own checkup information
based on the date of checkup they search, and it is view by patient. Figure 9 below shows the interface of report
module for staff side and patient side.

v | B docps x % - o x
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v | BB cocpat x|+ - & x

L C @ D) Adobe Acrobat PDF edit, convert, sign tools  chrome-extension//efaidnbmnnnibpcajpeglclefindmiai/hitp:/flocalhost/ V2 /Patient/Report phppatient_ic=B851023012346&checkup d.. ¥ [" ) & oa i

2psges  ore ) (CHAlAssistant ) signin

(b)

Fig.9 Interface of report module (a) Staff side; (b) Patient side

6. Conclusion

In conclusion, the development of the Pregnant Checkup Management System marks a significant achievement
in streamlining the process of pregnancy checkups for both clinic staff and patients. While the system
successfully addresses various challenges such as long queues and data duplication, it does exhibit some
limitations, particularly in the reporting and notification functionalities. However, with planned future
enhancements like implementing a "Download All" button for reports and integrating automated notifications
for appointment scheduling, these shortcomings can be effectively addressed, further optimizing the system's
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performance and usability. Overall, the system stands as a testament to the collaborative efforts aimed at
improving healthcare delivery and patient experience in prenatal care settings. Although all modules and
functions of the Pregnant Checkup Management System have been successfully developed and achieved the
project objectives, this system still has some limitations. For the report module, there is no button to download
all the checkup information reports with different dates at once. Patients are required to download the checkup
reports one by one. Besides that, when staff creates an appointment slot, there is no notification to inform
patients when an appointment slot is available. When patients have made an appointment by booking, there is
no notification to notify staff immediately about which patients have made an appointment on which date. The
system requires staff to view the appointment made through the appointment calendar or appointment list.
Since there are existing limitations on the web-based system, several improvements or solutions can assist in
enhancing the system to increase performance and functionalities. There should be a button, “Download All,” for
patients to download all the checkup reports without finding the date to download them one by one to save time
and make it convenient for patients. Next, the system can be enhanced by adding notifications. When staff create
new appointment slots, the system should send notifications through email to each registered patient
automatically. The same goes for patients. When a patient makes an appointment, the system should send an
email notification to the staff's email to inform them of the date and time to have an appointment with the
patient.
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Appendix B: Entity Relationship Diagram
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Appendix C: Flowchart Diagram for Doctor, Nurse and Patient Side
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Appendix D: Gantt Chart
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