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Abstract. To ensure comprehensive individual healthcare, it is essential to establish a sound 
healthcare system. Apart from providing high-quality healthcare services, this system 
prioritizes patient-centeredness and accessibility for all individuals. Proper support and care 
for healthcare professionals should be ensured while minimizing resource wastage. A well-
functioning healthcare system should incorporate new technologies and innovations to 
enhance efficiency and deliver quality care. The confidentiality and careful handling of patient 
records and hospital data are of utmost importance. However, many hospitals still rely on 
traditional record-keeping methods, such as paper-based systems and physical files. This 
practice poses risks of record loss, whether due to factors like insect damage or unfortunate 
disasters. In addition, improper handling of records may allow unauthorized individuals to 
access sensitive information. Therefore, this paper aims to address the abovementioned issues 
by proposing a methodology to develop an effective e-healthcare management system. This 
research will integrate various modules, including medical user management, consultation 
appointment, medication stock management, bed management, staff directory, and 
vaccination appointment mechanisms that are beneficial for hospital management. 

Keywords: e-healthcare, consultation, medical documentation, stock management, 
vaccination appointment 
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1. Introduction 
Healthcare is one of the most critical industries in any country. Healthcare’s primary purpose is to 
promote and preserve health, to prevent and manage diseases, accidents, and impairments, and to 
improve the overall quality of life (Dobre et al., 2019). It entails diverse experts, including doctors, 
nurses, therapists, chemists, technicians, and other healthcare workers, who work together to provide 
patient-centred care. In order to ensure a good healthcare system, many factors need to be taken into 
consideration.  

In 2020, we were challenged by the COVID-19 pandemic, which caused our healthcare system to 
utilize online services fully. However, not all hospitals are equipped with the technology to provide 
online services, and they still rely on traditional record-keeping methods (Hertin & Al-Sanjary, 2018). 
A statistic shows 87% of providers still use paper and manual processing to collect patient data 
(Anderson, 2020). Data entry is an important process as we need to ensure the precision of data and 
avoid any errors during data entry. However, manual data entry is prone to error. Research by Zeleke 
et al., 2019 shows that the error rate of capturing data using pen and paper is higher than that of 
electronically. In addition to that, data confidentiality may also be an issue when data keeping is not 
done correctly. Besides that, some areas, such as bed management, can be improved. Currently, vacant 
beds in the wards are checked by manual checking, and it will be an additional task for the nurses in the 
ward and the Admission Officer to ensure that the rooms are cleaned before the next patient occupies 
the room. 

With the issues mentioned, this study aims to develop an e-Healthcare Management System 
(eHMS) that can improve the efficiency of the healthcare system, boost the efficiency and productivity 
of medical professionals and administrators, and improve medical user experience by integrating 
different modules such as medical user management, consultation appointment, medication stock 
management, bed management, staff directory, and vaccination appointment into a single platform.  

The paper is organized into four sections. Section 2 discusses the literature review from the 
previous studies and the related works. Section 3 states the methodology used for the eHMS. The results 
will be discussed in Section 4, and last but not least, Section 5 will conclude the study.  

2. Literature Review 

2.1. DeLone and McLean Information System 
A person or organization that gathers, transforms, and retains data while using technology to distribute 
and use it is called an information system (IS). Information systems assist managers and staff members 
in evaluating issues, comprehending complicated phenomena, creating innovative products, and aiding 
decision-making, coordination, and control procedures (Çelik et al., 2022). DeLone and McLean 
analyzed the information system and created a model. By defining, outlining, and illuminating the 
relationships between six categories of success characteristics, the DeLone and McLean Information 
System Success Model, which is frequently used in information systems, seeks to provide a thorough 
knowledge of information system success. (DeLone and McLean, 2003, Çelik et al., 2022, Rokhman et 
al., 2022). The six categories of success characteristics are as per Figure 1. 
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Fig. 1: The six categories of success characteristics based on DeLone and McLean model. 

 
The first category is system quality. System quality is more on the technicality of the system, such 

as the functionality and reliability of the system. Next, the information’s accuracy also determines the 
information system’s success. Accurate, high-quality and meaningful information will improve 
problem-solving and decision-making. The information system should also be responsive and able to 
meet the needs and expectations of the users. The information system should be able to respond quickly 
with accurate and relevant information. When an information system is responsive, it can address the 
users’ needs timely and effectively.  

The success of the information system is also determined by the user’s actual usage and acceptance 
of the information system to complete their work or tasks. A good information system is an information 
system that is actively utilized by the users (Blumenthal & Tavenner, 2010). Users’ utilization of the 
system indicates that it is useful and can increase their productivity. User satisfaction describes the 
overall performance of the information system. User satisfaction can be determined based on the 
system’s reliability, ease of use, and usefulness. The last category that determines an information 
system’s success is net benefits.  

A successful information system should improve the management of existing processes, problem-
solving processes, decision-making, cost-effectiveness, increase productivity and give high-quality 
services. The Delone and McLean model provides a comprehensive framework for assessing the 
effectiveness of information system performance and aids in understanding such systems’ success. 
(DeLone and McLean, 2003, Holden and Karsh, 2010, Rahi et al., 2021). 

2.2. Healthcare Management System 
Every healthcare institution must have a good healthcare management. Healthcare management 
involves not only patient records but also tracking and managing appointments and maintaining staff 
records. Due to the level of importance of the healthcare industry, it is crucial to have an excellent 
healthcare management system (Tian et al., 2019, Haldane et al., 2021). A robust healthcare 
management system improves efficiency in providing care to patients. Efficient and effective healthcare 
service delivery will improve patient experiences (Yang et al., 2019, Teisberg et al., 2020).  

A healthcare management system will ensure the safety of patients’ information by providing 
electronic medical records and medication management systems. Electronic medical records and 
medication management systems are not only essential for patients. However, they can also improve 
the efficiency of medical staff to keep track of the records. At the same time, having an electronic 
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mechanism for keeping records can reduce waste, keep costs under control, and provide cost-effective 
care without sacrificing quality (Carey et al., 2016, Keshta & Odeh, 2021, Quan et al., 2023).  

Patient records, medical research, and population health statistics generate massive volumes of 
data in healthcare. A solid healthcare management system enables effective data collection, storage, 
analysis, and sharing. This data-driven approach enables healthcare practitioners to make better 
decisions, identify patterns, measure outcomes, and develop strategies for improving healthcare 
delivery and population health (Berrouiguet et al., 2018, Mujawar et al., 2020). By focusing on these 
elements, healthcare organizations may provide high-quality care, improve outcomes, and enhance 
patient and provider experiences. 

2.3. DocMeIn.com 
DocMeIn.com is the first system that is being examined. Medical staff can access their appointment 

schedule using a calendar view. The medical personnel will notably benefit from this approach because 
it visually displays their job and appointment schedule. However, it is essential to recognize a few 
drawbacks of this approach. 

 

Fig. 2: The figure shows the user’s details under the contact information page. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: The figure shows the DocMeIn.com user management page. 
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Figure 2 and Figure 3 depict how the system captures the details of medical users. However, the medical 
user management system lacks a section where medical staff can input the medical user’s medical record. 
As a result, medical staff cannot access and review the users’ medical history. This limitation poses 
difficulties for medical staff, as manually maintaining such records is time-consuming and labour-
intensive, which may reduce their job efficiency (Kannan & Jian, 2022, Anaam et al., 2023). It would 
be more efficient and convenient to include a dedicated section in the system for entering the medical 
records of each user. 

2.4. VitaSoft - FreeMed 
Moving on to the second system analyzed, VitaSoft - FreeMed, the system does provide a proper system 
record for the medical user, as shown in Figure 4. However, booking appointments is cumbersome and 
manual for the users. Introducing an appointment feature would significantly enhance the efficiency of 
the appointment process, benefiting both users and staff alike. 

Fig. 4: The VitaSoft – Free Med user medical records. 

2.5. OpenEMR 
The final system analyzed is OpenEMR. OpenEMR is a robust system offering several valuable features, 
including comprehensive medical record and appointment scheduling systems, per Figure 5. However, 
there is a limitation in the system regarding the ability to mark appointments as “cancelled.” When an 
appointment is cancelled, the system removes all associated data. From a record-keeping perspective, 
retaining all data in the management system, including information about cancelled appointments, is 
highly recommended. It is crucial to differentiate between deleted data and cancelled data, as they serve 
distinct purposes. 
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Fig. 5: The figure shows the OpenEMR appointment scheduling system. 

3. Methodology 
The healthcare industry in many developed countries has experienced significant integration with 
Information Technology, particularly inpatient treatment, documentation, and management. The 
primary objectives of a healthcare management system are to enhance the efficiency of medical data 
documentation and management, improve the efficiency of medical services and performance, and 
engage with users. This e-healthcare management system allows medical staff to gather and manage 
data digitally and efficiently.  
Simultaneously, medical users will benefit from a seamless process for accessing their required medical 
services. The list of system features is as per Table 1. The system features that are listed are categorized 
based on users. This system will involve three users: the admin, the medical staff and the user. 
 

Table 1: The table shows the list of features for each system user. 

Admin • Can log in 
• Can manage profile 
• Can add and manage users 
• Can add authorized admin and medical staff 
• Can view and reply to contact message 

Medical Staff • Can log in 
• Can manage profile 
• Can add and manage users 
• Can manage consultation appointment 
• Can manage medical record 
• Can manage vaccination appointment 
• Can manage medicine stock 
• Can manage bed 

User • Can register 
• Can log in 
• Can manage profile 
• Can book and view consultation appointment 
• Can book and view vaccination appointment 
• Can view medical record 
• Can submit a contact message 
• Can view the medical staff directory 
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3.1. Use Case Diagram 
Figure 6 to Figure 8 shows the use case diagram for the eHMS. The target users of the system are the 
user (patient or caretaker), medical staff (nurse or doctors), and the administrator. Figure 6 shows the 
use case for the user. Users must register and log in before they can access the system. Once they have 
logged in to the system, the users can manage their profile, such as view and edit their personal details, 
book and view their vaccination appointment, book and view their consultation appointment and view 
their medical records. Besides that, the users can also view the medical staff directory and submit 
messages for any inquiries. 
 

Fig. 6: Use case diagram for users of eHMS. 
 

Figure 7 shows the use case diagram for the medical staff. Like users, medical staff must also log 
in to access the system. Medical staff can view and edit their profile and view the vaccination and 
consultation appointments made by the users. Medical staff can also edit the appointment details by 
changing the appointment status to “Scheduled”, “Confirmed”, “Completed”, or “Cancelled”. Besides 
that, medical staff can manage users’ medical records by adding new records and editing existing 
records.  

Medical staff can manage the medicine stock by adding new medicine records and editing the 
medicine stock. Medical staff can also manage the bed details by adding new bed details and editing 
existing bed details. Medical staff can edit bed details by changing the bed status from empty to 
“Occupied” or “Cleaning”. 
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Fig. 7: Use case diagram for medical staff of e-Healthcare Management System (eHMS). 
 

Figure 8 shows the use case diagram for the administrator. The administrator will need to log in to 
access the system. Admin able to manage their profile as well as users’ profile. Suppose there are some 
issues where users cannot register independently or have some difficulties editing their profile details; 
the administrator can help by adding new users to the system and editing users’ details. The 
administrator will also be able to add new medical staff and administrators. 
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Fig. 8: Use case diagram for the eHMS administrator. 

 

4. Results 

4.1. e-Healthcare Management System (eHMS) Preview 
This section will discuss the preview of the system based on the research objectives. Figure 9 and Figure 
10 show the vaccination appointment booking form and consultation appointment booking form. 
Medical users can use these forms to book their vaccination and consultation appointments. For 
vaccination appointment booking, users are required to select the required vaccine. The medical staff 
will determine the vaccination date and time, and the medical user can accept or cancel the appointment 
as per Figure 11. In order to book a consultation appointment, users are required to select their preferred 
doctor, state their medical concerns and choose their preferred date and time. The list of appointments 
will be displayed on the users’ dashboard as per Figure 12. 
 
 
 
 
 
 
 
 

Fig. 9: Book vaccination appointment form that allows medical users to book vaccination appointments. 
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Fig. 10: Book consultation appointment forms allowing medical users to book appointments. 

 

 

 

 

 

 

 

 

 

 

Fig. 11: Medical user vaccination appointment list. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 12: Medical user dashboard that shows the list of future and history consultation appointments. 
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The medical staff can monitor the stocks of available medicine and medicines reaching the expiry date 
from the medicine stock page. On the medicine stock page, medical staff can track any medicine that is 
decreasing in quantity and medicine that is reaching the expiration date. Medical staff can also delete 
unused medicine, edit the medicine details, and replenish the medicine stocks as per Figure 13. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 13: List of medicines. 
 
 
Figure 14 shows the list of medical users’ records. Medical staff can manage the medical users’ records, 
such as viewing the medical users’ names, IDs, attending medical staff, medical conditions, and 
admission dates. From the list, the medical staff can also determine the medical user’s current status, 
such as a newly registered user or currently in treatment. Medical staff can edit and delete the medical 
users’ records as well. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 14: List of medical users’ records. 
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Figure 15 shows the list of inpatient ward bed records. Medical staff can manage the ward bed records, 
such as viewing the bed id, the department and the bed location, the bed status such as vacant, occupied 
or in the cleaning process, and the patient name currently using the bed. Medical staff can edit and 
delete the bed records as well. 

 
 

 
 

Fig. 15: List of beds. 
 

 
As per Figure 16, the medical staff’s main dashboard will show the summary of all records, such as the 
vaccination appointment, patient list and medicine stock. Medical staff can get an overview of the vital 
records on this page. 
 

 
Fig. 16: Medical staff dashboard. 
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4.2. System Testing 

The proposed system has been tested and the summary is as per Table 2. 

 
Table 2: Test results for the main features 

Test ID Test Case Expected Result Actual Result Status 
1 User Login 

Enter valid email and 
valid password. Click 
the “Login” button 

− Users should be able 
to login to the 
system. 

− The system should 
display a home page 
with the name of the 
user. 

− User is able to login. 
− Index page with name 

of user in the 
navigation bar is 
displayed. 

Pass 

2 Admin Login: 
Enter valid email and 
valid password. Click 
the “Login” button. 

− Admin should be 
able to login to the 
system. 

− The system should 
display an admin 
dashboard 

− Admin is able to login. 
− Admin dashboard is 

displayed 

Pass 

3 Staff Login: 
Enter valid email and 
valid password. Click 
the “Login” button. 

Staff should be able to 
login to the system. 

− Staff is able to login. 
− Staff dashboard is 

displayed 

Pass 

4 User Register 
Enter valid email and 
valid password. Click 
the “Register” button. 

− User should be able 
to register. 

− It will automatically 
head to login page 

User is registered. Pass 

5 Edit User Profile 
Enter the correct 
details and click “Edit 
profile” button. 

User should be able to 
edit and view latest 
changes. 

User is able to view 
changes. 

Pass 

6 User Profile Change 
Password 
Enter the correct 
password and match 
the new password. 
Click “change 
password” button. 

− User should be able 
to change the 
password 

− User can use the new 
password to login 

User password changed Pass 

7 Add Admin 
Enter the correct 
details and click “Add 
admin” button. 

− Admin should be 
able to add  

− Admin should be 
able to view new 
admin at the list 

− Admin is able to add 
− Admin can view new 

admin at the list 

Pass 

8 Add Medical Staff 
Enter the correct 
details and click “Add 
medical staff” button. 

− Admin should be 
able to add 

− Admin should be 
able to view new 
staff at the list 

− Admin is able to add 
− Admin can view new 

medical staff at the list 

Pass 

9 Add Patient 
Enter the correct 
details and click the 
“Add Patient” button. 

− Admin should be 
able to add 

− Admin should be 
able to view new 
patient at the list 

− Admin is be able to 
add 

− Admin can view new 
patient at the list 

Pass 
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10 User Appointment 
Form 
Enter the correct 
details and check the 
two checkboxes. 
Click 
the “Book your 
appointment button 

− User should be able 
to book a slot. 

− User can view book 
slot at User 
Dashboard under My 
Consultation 
appointment. 

User is able to book Pass 

11 User Vaccination 
Form 
Enter a choice of 
vaccine and checking 
the two checkboxes. 
Click the “Book your 
appointment button” 

− User should be able 
to book a slot.  

− User can view book 
slot at User 
Dashboard under My 
Vaccination 
appointment 

User is able to book Pass 

12 Staff Add 
Appointment 
Enter the correct 
details and click the 
“Add Appointment” 
button. 
 
 

− Staff should be able 
to add 

− Staff should be able 
to view new 
appointment at the 
list 

− Staff is able to add  
− Staff is able to view 

new appointment at the 
list 

Pass 

13 Add Medical Record  
Enter the correct 
details and click the 
“Add Medical 
Record” button. 

− Staff should be able 
to add  

− Staff should be able 
to view new medical 
record at the list 

− Staff is able to add 
− Staff is able to view 

new medical record at 
the list 

Pass 

14 Edit Medicine Stock 
Enter the details to 
edit on not expired 
stock and click the 
“Edit medicine stock” 
button. 

Staff should be able to 
edit medicine stock 
before its expiry date 

− Staff is able to edit  
− Staff is able to view the 

changes in the list 

Pass 

15 Add Bed 
Enter the correct 
details and click “Add 
Bed” button 

− Staff should be able 
to add  

− Staff should be able 
to view new bed at 
the list 

− Staff is able to add 
− Staff is able to view 

new bed at the list 

Pass 

 

5. Conclusion 

An e-Healthcare Management System is a web-based platform aimed at medical users and medical 
personnel to improve management efficiency and expedite business processes between patients and 
medical staff. This initiative addresses issues arising in healthcare organizations, particularly in 
Malaysia. Medical staff in healthcare institutions should leverage the convenience of technology to 
streamline the processes connected with running a healthcare organization. Furthermore, by combining 
the modules into the e-Healthcare Management System, the management system will boost the 
efficiency and productivity of medical professionals while decreasing the time and expense of manually 
handling specific responsibilities. Despite similar technology, the healthcare industry innovates and 
advances over time. As a result, it is vital to constantly build and develop new and improved features 
to aid in healthcare management. Finally, the system’s new features will help solve a fraction of the 
industry’s problems. 
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