XF.Wang, et.al. / Journal of Advances in Information Science and Technology, 3(1), pp. 1—5, September 2025 1
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Abstract

The rapid evolution of healthcare demands innovative solutions to
enhance patient access and operational efficiency. Medical
appointment systems have emerged as a critical tool in meeting
these needs. This paper examines Hangzhou TeYang Networking
Technology Co., Ltd.’s development journey from Model 1.0 to
Model 4.0, showcasing how each stage introduced new
capabilities to improve scheduling, resource allocation, and
patient experience. By tracing this progression, we highlight the
integration of digital technologies, workflow optimization, and
patient-centered design. The findings illustrate how iterative
innovation in appointment systems can address persistent
challenges in healthcare delivery and provide a foundation for
more intelligent, accessible, and efficient digital health services.
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[LINTRODUCTION

Regarding medical appointment systems, there are
currently many available suppliers, and their applications
are quite widespread. Many hospitals are using these
systems effectively[1-15].

Medical appointment platform is aimed to solve the
following problems:

Numerous Hospital Examination Departments. In
large hospitals, examination departments such as radiology,
ultrasound, cardiography, and endoscopy often operate
independent systems. Without a unified appointment
platform, information exchange relies on point-to-point
connections, which significantly reduces efficiency.

Patient Experience. Without a wunified medical
appointment  platform, patients requiring multiple
examinations must visit each department separately to
make individual bookings, a process that is both time-
consuming and inconvenient. To address this, most
hospitals have adopted one-stop appointment systems,
greatly improving the patient experience.
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Efficient Use of Medical Resources. In hospitals where
certain examination resources are in high demand,
intelligent scheduling can optimize resource utilization.
This approach not only enhances patient convenience,
service quality, and the efficiency of medical workflows
but also increases overall resource utilization.

This paper presents our recent practices and applications
in medical appointment systems, aiming to explore their
full potential and provide useful insights for other
healthcare institutions.

II. APPLICATION ARCHITECTURE OF MEDICAL
APPOINTMENT SYSTEM

The application architecture of a medical appointment
system, particularly within a medical alliance or healthcare
group, can be structured into multiple layers and
components to ensure efficiency, security, and scalability.

Here is an overview of the possible architecture:

1. User Interface Layer

Web Application: Enables patients to book appointments
through a web browser.

Mobile Application: Allows patients to conveniently
schedule appointments via smartphones.

Admin Interface: Provides healthcare providers and
administrators with tools to manage appointments, view
schedules, and handle patient information.

2. Application Layer
Appointment  Scheduling: Manages the
rescheduling, and cancellation of appointments.
Patient Management: Handles patient registration, profile
management, and medical history.
Doctor Management: Manages
availability, and schedules.
Notification System: Sends reminders and notifications
to patients and doctors via email, SMS, or in-app messages.

booking,

doctor  profiles,

3. Service Layer

Authentication and Authorization: Ensures secure access
control for different users, including patients, doctors, and
administrators.

API Gateway: Serves as a single entry point for all API
calls, enabling secure and efficient communication between
client applications and backend services.

Business  Logic  Services:  Encapsulates  core
functionalities such as appointment management and
patient data handling.

4. Integration Layer
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Electronic Health Records (EHR) Integration: Connects
with EHR systems to access patient medical history and
ensure seamless data exchange.

Payment Gateway Integration: Facilitates
payments for appointment fees or other services.

Third-Party Services: Integrates with other necessary
services like SMS gateways, email services, etc.

online

5. Data Layer

Database: Stores patient information, appointment details,
doctor schedules, and other critical data. Common
implementations include relational databases such as
MySQL or PostgreSQL.

Data Warehouse: Supports advanced analytics and
reporting by consolidating and structuring historical data.

Caching: Employs caching mechanisms, such as Redis or
Memcached, to accelerate data retrieval and improve
system performance.

6. Infrastructure Layer

Cloud Infrastructure: Deploys the application on cloud
platforms like AWS, Azure, or Google Cloud to ensure
scalability and reliability.

Load Balancer: Distributes incoming traffic across
multiple servers to maintain high availability and system
stability.

Containerization: Utilizes technologies like Docker and
Kubernetes to containerize applications, enabling easier
deployment, scaling, and management.

7. Security Layer

Data Encryption: Ensures data is encrypted both at rest
and in transit to protect patient information.

Compliance: Adheres to regulations like HIPAA (Health
Insurance Portability and Accountability Act) for patient
data protection.

Firewall and DDoS Protection: Implements robust
firewall and protection against Distributed Denial of
Service (DDoS) attacks.

The medical appointment system is divided into three
parts as Figure 1 shown:

Medical Appointment Platform: including Basic setup,
equipment scheduling, appointment management, patient
management, backend services, interface services, etc.

Integration with Department Systems: Primarily to
achieve information and data sharing with various
examination department systems.

Application End: Includes the one-stop service center
application end, doctor end (consultation room + mobile),
patient end (self-service kiosk + mobile), and partner
hospital end (consultation room + mobile).
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Fig.1 Architecture of Med-Tech Appointment

III. INNOVATIVE APPLICATION PRACTICES OF
MEDICAL APPOINTMENT SYSTEM

Building on this application architecture, the medical
appointment system extends beyond the traditional one-
stop appointment model, enabling innovative services and
functionalities.

The following are Hangzhou TeYang Networking
Technology Co., Ltd.’s innovation experience.

3.1 Model 1.0: One-Stop Appointment

This is the most common model, and most hospitals have
already implemented it. The main approach involves
establishing a one-stop examination appointment center.
After the doctor issues the order in the consultation room,
the patient goes to the one-stop appointment center, where the
service staff assists the patient in making a one-stop
appointment (including multiple examination items).
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Fig.2 Model 1 of Med-Tech Appointment
3.2 Model 2.0: Doctor Consultation Room Appointment

While Model 1.0 helps patients make one-stop
appointments, they still need to visit the one-stop
appointment center themselves. In Model 2.0, the doctor
directly helps the patient make one-stop appointments right
in the consultation room.

To achieve Model 2.0, the system needs to be upgraded
and enhanced. The most crucial aspect is implementing
intelligent scheduling and appointment management. With
this feature, doctors can simply set the time range for the
patient's examinations, and the system will automatically
generate the most reasonable appointments. This includes
considerations such as scheduling all appointments on the
same day, avoiding conflicts, and arranging the
appointments according to the required time for each
examination.

This approach ensures that the doctor's workload is not
significantly increased, thereby preventing any resistance
from the doctors.
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Fig.3 Model 2 of Med-Tech Appointment
3.3 Model 3.0: Patient Self-Service Appointment

Both Model 1.0 and Model 2.0 rely on healthcare
professionals to manage appointments. In practice, however,
certain examination items—such as follow-up checks—
have uncertain timing. Patients often need to queue on the
day of their visit, relying on temporary numbering, which
can be disorganized and stressful, especially when patient
volumes are high.

To address this, implementing a patient self-service
appointment system can be highly beneficial. Similar to
booking consultations, this system allows for orderly and
efficient medical visits by:

Allowing patients to schedule, modify, or cancel
appointments independently via self-service kiosks, mobile
applications, or web portals.

Enabling intelligent scheduling to optimize appointment
slots, reduce waiting times, and enhance the patient
experience.

Ensuring efficient utilization of hospital resources by
distributing appointments evenly and predictably.

This approach not only improves patient satisfaction
through  structured and convenient appointment
management but also helps hospitals streamline resource
use and operational efficiency.

There are three Specific Application Scenarios for
Patient Self-Service Appointment:

(1) Doctor Issues Order in Consultation Room, Patient
Self-Service Appointment

Using the previous example, patients can make precise
examination appointments through an online self-service
system. This allows patients to obtain the most accurate
examination time, enhancing their medical experience.
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Fig.4 Doctor Issues Order in Consultation Room, Patient
Self-Service Appointment

(2) Doctor Issues Order Online, Patient Self-Service
Appointment

With the development of internet medical technology,
online order issuance by doctors has become standard.
After completing an online order, patients directly go to the

hospital for examinations, facing similar issues as
previously mentioned, such as waiting. Enabling patients to
make online self-service appointments can significantly
reduce their waiting time.

Fig.5 Doctor Issues Order Online, Patient Self-Service
Appointment

(3) Patient Self-Service Order Issuance and Appointment
for Special Examinations

Currently, most hospitals have implemented self-service
order issuance for certain special examinations, with the
most typical example being COVID-19 testing during the
pandemic.

If only order issuance is provided without appointment
services, the same issues of waiting and inefficiency arise.
Therefore, offering self-service order issuance along with
online appointment scheduling can significantly improve
the patient experience.
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Fig.6 Patient Self-Service Order Issuance and Appointment
for Special Examinations

Benefits of Patient Self-Service Appointment System are
as the following:

Increased Convenience: Patients can schedule, modify,
or cancel appointments independently, reducing the need
for in-person visits to appointment centers.

Optimized Scheduling: The system can provide patients
with the most suitable time slots, minimizing waiting times
and ensuring efficient use of hospital resources.

Improved Patient Experience: Structured and precise
appointment scheduling enhances patient satisfaction and
reduces the stress associated with waiting.

Efficient Resource Utilization: Hospitals can better
manage their resources by evenly distributing appointment
times, preventing bottlenecks and improving overall service
quality.
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By integrating self-service appointment features,
hospitals can deliver a more streamlined, efficient, and
patient-centered  approach to  managing medical
appointments.

3.4 Model 4.0: Cross-Hospital Appointment

Models 1.0, 2.0, and 3.0 were confined to single-hospital
implementations. With the growth of medical alliances,
communities, and healthcare groups, cross-hospital
appointment systems have become essential for improving
patient convenience and optimizing resource sharing.

Model 4.0 addresses this need through the introduction
of a cross-hospital appointment system, termed ‘Cloud
Examination,” which allows healthcare professionals in
lower-level hospitals to directly schedule examinations at
higher-level hospitals for patients. This model has
demonstrated significant effectiveness in practice.

The Key Features of Cloud Examination are as the
following:

Direct Appointment Scheduling: Medical staff in
lower-level hospitals can make appointments for
examinations at higher-level hospitals on behalf of patients.

Enhanced Resource Sharing: Facilitates the sharing of
medical resources and expertise between hospitals,
improving access to specialized services.

Seamless  Integration: Integrates ~ appointment
scheduling systems across different hospitals, providing a
unified interface for both patients and healthcare providers.

Improved Patient Access: Patients benefit from
streamlined access to advanced diagnostic services and
specialized care without needing to navigate multiple
appointment systems.

Efficient Use of Resources: Optimizes the use of
medical resources across hospitals by coordinating
appointments and reducing unnecessary delays.

Convenience for Patients: Simplifies the process for
patients by allowing them to receive comprehensive care
through coordinated appointments across hospitals.

The Cloud Examination model (Model 4.0) marks a
significant advancement in medical appointment
management, aligning with the growing trend of integrating
services across healthcare institutions. The key benefits of
Model 4.0 can be summarized as follows:

Convenience and Efficiency: Patients and healthcare
providers can manage cross-hospital appointments more
efficiently, reducing administrative burdens and improving
patient care.

Resource Optimization: Better utilization of specialized
medical resources and expertise available at higher-level
hospitals.

Enhanced Care Continuity: Ensures that patients
receive timely and appropriate care by bridging gaps
between different levels of healthcare services.
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Fig.7 Model 4 of Med-Tech Appointment

IV. CONCLUSION

Medical appointment systems are already widely adopted
in healthcare institutions. However, rapid technological
advancements continue to offer untapped potential for
innovation. This paper presents some of our novel practices
in this area, which may provide useful insights and
guidance for hospitals seeking to enhance their
appointment services.
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