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Abstract 

Patient-centeredness is becoming more and more important in the 

healthcare industry. The growing understanding of the patient's 

involvement in the planning and delivery of health care is essential to 

this change. The primary focus of the majority of non-urgent health care 

services is medical appointment scheduling, which is going through 

significant advancements to encourage patients' active participation. 

The project outlines a method for creating a online appointment 

booking system that gives users or patients a simple way to schedule a 

doctor's appointment. Patients can get appointment as soon as they enter 

clinic because a RFID card is registered under their name, selecting 

their preferred appointment times and have better access when they use 

the Internet as a medium. Patients just need to scan their RFID cards at 

certain kiosks or checkpoints upon arrival at the institution to 

immediately alert the system of their presence. Healthcare practices 

may save time and effort when scheduling and managing appointments 

with the help of an automated patient appointment system productivity 

all around. The proposed work uses NodeMCU and RFID to update the 

contents in real time [19]. 
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I. Introduction 

The healthcare business is expanding quickly 

due to the growing population, an increase in 

infectious illnesses, and a rise in degenerative 

disorders that are chronic. Over the past three 

decades, the healthcare system in India and 

throughout the world has experienced 

incredible expansion. The primary driver of 

this industry's growth is the growing 

population and its corresponding need for 

healthcare services. Health care systems, 

therefore, have faced difficulties recently in 

providing prompt, high-quality care to all 

patients while working with constrained 

resources. Quality treatment and patient 

happiness are critical success factors for any 

healthcare business. In the very competitive 

healthcare industry of today, consumers have 

a plethora of alternatives to choose from. 

Because there are so many possibilities, 

quality and service are the two most 

important factors that affect the decision-

making process. Healthcare firms must deal 

with a number of problems if the quality is 

not fulfilled, including customer retention, 

value, safety, litigation, and reputation. In 

evaluating the quality of healthcare, patient 

satisfaction has become a more crucial factor. 

It is believed that waiting times play a 

significant role in determining patient 

satisfaction. In the current world, patients 

seeking medical attention must first register 

their names in the OPD area and then wait for 

their turn. A human being is managing this 

entire process. Currently, at OPD, a man 

waits outside the doctor's cabin and brings 

patients one at a time inside for examinations 

and treatments. It is expected that he will do 

this on a first come, first served basis, but 

frequently, due to human error or other 

factors, the first come, first served criteria 

crash, leaving patients frustrated and possibly 

dissatisfied with the care they received. IoT 

links various devices and appliances so they 

may communicate with one another. One of 

the main issues facing humanity is health. 

Healthy people alleviate the strain on medical 

personnel, hospitals, and other healthcare 

providers. Maintaining people's health 

requires an improved healthcare system 

(Spyropoulos, 2017). According to 

Hemalatha and Pavani (2017), the Internet of 

Things (IoT) is becoming increasingly 

important in the real world due to its 

expanded sensory capabilities in the 

healthcare industry and its ability to create 

new opportunities for the entire environment, 

which includes patients, doctors, medical 

devices, pharmaceutical companies, and so 

forth. Anyone who is unwell and wants to see 

a doctor for a checkup must go to the hospital 

and wait for a doctor who is available. The 

patient must wait in line to receive an 

appointment. In the event that the doctor 

cancels an appointment due to an emergency, 

it may not be possible to inform the patient of 

the cancellation until after they have visited 

the hospital. Since mobile communication 

technology is advancing quickly, it is 

possible to employ programs on a mobile 

device to solve these issues and spare patients 

from annoyance.  The suggested project is an 

intelligent appointment scheduling system 

that makes it simple for users or patients to 

make an doctor's appointment. With the help 

of this web-based platform, users may 

manage and schedule appointments in 

accordance with their preferences. The 

process of manually scheduling visits for 

patients based on their availability can 

occasionally become quite tiresome for the 

compounder or physician. Thus, this project 

provides an efficient solution by allowing 

customers to view available booking slots 

and choose their preferred time and date. 

Users of this system are able to cancel their 

reservations at any moment. The doctor must 

consistently input his daily profits into the 

system, and at the conclusion of each month, 

the system will automatically create a report 

detailing the total money earned [19]. 
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II. Literature Review 

 

The application aims to improve overall 

healthcare accessibility by minimizing 

waiting times, optimizing resource 

allocation, and enhancing communication 

between patients and healthcare 

professionals. By leveraging technology to 

streamline the appointment process, the 

Doctor Appointment App contributes to a 

more patient-centric and efficient healthcare 

ecosystem [1]. Keen arrangement framework 

for can be totally done through a web based 

planning programming. It insights 

concerning the medical clinic and data 

through a single site and gives a simple 

method to booking an arrangements as per 

the system [2] . The clinical arrangements 

were taken by the clinic and holding up in the 

line up to our turn. Once in a while it gets 

disturbance to the development of online 

arrangement framework immortal and 

medical care With this shrewd we can get 

crisis medical checkups. Here individuals can 

pick specialists and in close by medical 

clinics.[3].  Various academics have 

examined RFID-based healthcare systems 

and patient registration systems. A safe and 

secure patient management system with an 

RFID foundation is provided by a smart 

hospital concept system that is explained in 

[4]. The system that is suggested in [5] makes 

use of RFID tags to provide dependable 

access, facilitates effective patient 

placement, and identifies patients who are 

unable to interact. In order to improve 

everyday emergency healthcare operations, 

[6] implements an RFID-based smart suite to 

develop a real-time healthcare monitoring 

system. It also employs an Android-based 

smartphone to transmit patient alert signals to 

healthcare professionals. The electronic 

healthcare smart card (eHC) for patients and 

the corresponding health professional card 

(HPC) for physicians and paramedical 

workers are introduced under the planned 

system in [7]. The authors of [8] suggest a 

smart hospital that makes use of RFID 

identification technology to enhance patient 

care, maximize productivity, save 

operational expenses, assist in preventing 

major errors, and lessen expensive thefts. The 

possible languages that may be utilized to 

formally display the extracted health 

insurance portability and accountability act 

privacy policies are evaluated by the authors 

in [9]. In the field of medical 

recommendations and protocols, the 

suggested system in [10] employs and 

examines the formal procedures. In [11], 

authors build wireless body sensor networks 

(WBSNs) and confirm security needs of 

privacy at various levels of abstraction for 

WBSNs using a first-order theorem proving 

approach (Event-B). The proposed system 

uses Z to eliminate any inaccuracies that 

remain from the early stages of requirements 

collecting, as demonstrated in the following 

examples of specifications for an e-Health 

system presented in [12]. The system created 

in [19] offers formal, semi-formal, and 

simulation-based ways for testing and 

verifying the healthcare system. These 

approaches uncover a number of unresolved 

problems and obstacles in the healthcare 

environment Through the use of RFID, 

Healthcare institutions can now schedule and 

manage appointments with ease thanks to an 

RFID-based technology. Patients receive 

RFID-enabled cards or tags with their 

personal identity information on them when 

appointment systems are integrated with 

Radio Frequency identity (RFID) technology 

Problem Statement 

● The paper-based appointment system 

often leads to long waiting times and 

confusion among patients and staff. 

● Errors in appointment schedules and 

patient information are common, 

causing disruptions and frustration. 

● Staff members may find it 

challenging to access appointment. 
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III. Methodology 

A patient must scan a token on the system 

after picking it up. An inbuilt RFID scanner 

in the system keeps an eye out for RFID tags. 

The number linked to the tag is immediately 

saved in the controller list when the user 

scans a token. The list is completed with new 

entries. For token calling, the list tokens are 

now handled FIFO. The first token to be 

called is the one that was initially entered into 

the system. To signify that the current token 

session has concluded, the operator, doctor, 

or receptionist must click a button on the 

keypad before calling the next token number. 

After then, the called token number is 

removed from that list. The system calls the 

newly entered token scans in the same order 

that they were inserted, therefore 

continuously storing fresh token scans in a 

FIFO list. As a result, the system continues to 

run the appointments automatically and 

without error or delay. As a result, the system 

presents an RFID-based automated token 

calling system that is completely operational. 

Patients just need to scan their RFID cards at 

certain kiosks or checkpoints upon arrival at 

the institution to immediately alert the system 

of their presence. Healthcare practices may 

save time and effort when scheduling and 

managing appointments with the help of an 

automated patient appointment system. 

productivity all around. Additionally, RFID 

technology may be linked with electronic 

health records (EHR) to give medical 

professionals easy access to patient data and 

appointment scheduling information. 

streamlining the check-in procedure, this 

automation lowers wait times and boosts it.  

 

         Fig. 1: Block Diagram 

By healthcare institutions may streamline the 

check-in and appointment scheduling 

procedures, minimize administrative 

workload, and improve patient satisfaction. 

Furthermore, the technology may help with 

real-time patient flow tracking, which will 

help staff predict and resolve bottlenecks and 

enhance overall operational performance. 

 RFID (Radio Frequency Identification) 

technology is commonly used for 

identification and tracking purposes. It 

consists of an RFID reader and RFID tags. 

When an RFID tag comes within the range of 

an RFID reader, it transmits data wirelessly 

via radio frequency signals. The RFID reader 

captures this data and processes it. When 

integrating RFID with ESP8266, which is a 

Wi-Fi enabled microcontroller, the ESP8266 

essentially acts as the RFID reader. Here's a 

basic explanation of how it works: 

1. RFID Tags: These are small electronic 

devices containing a chip and an antenna. 

Each tag has a unique identifier, which can be 

read by an RFID reader. RFID tags can be 

passive (powered by the reader's signal) or 

active (have their own power source). 

2. RFID Reader: In this case, the ESP8266 

acts as the RFID reader. It sends out radio 

frequency signals through its antenna, 

scanning for RFID tags within its range. 

  The ESP8266 sends out signals 

periodically, scanning for RFID tags. When 
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an RFID tag enters the reader's range, it 

detects the tag's signal. The RFID tag 

responds by transmitting its unique identifier 

back to the ESP8266Data Processing. 

ESP8266 captures the data transmitted by the 

RFID tag. It processes this data, which 

typically involves parsing the unique 

identifier of the tag. The ESP8266 can then 

perform various actions based on the 

received data, such as logging the event, 

triggering a response, or communicating with 

other devices over Wi-Fi. Once the ESP8266 

receives the RFID tag's data, it can execute 

programmed actions. This might involve 

sending a notification, updating a database, 

or controlling other connected devices. 

Depending on the application, the ESP8266 

may provide feedback to the user or system 

indicating that the RFID tag has been scanned 

successfully. Overall, the ESP8266 with 

RFID functionality can be used in various 

applications such as access control systems, 

inventory management, attendance systems, 

and more, where identifying objects or 

individuals wirelessly is required. 

 

Fig. 2: Schematic Diagram 

Patients may schedule appointments online 

whenever it's convenient for them, doing 

away with the necessity for phone calls or in-

person scheduling, thanks to specialist 

software or programs. The electronic health 

records (EHR) system of the practice is 

usually integrated with the system, 

facilitating easy access to patient data and 

scheduling preferences. Automated SMS or 

email reminders for appointments can lower 

no-show rates and increase overall 

appointment adherence. An RFID and 

NodeMCU based patient appointment system 

combines RFID technology with Arduino 

microcontrollers to create an efficient and 

automated appointment management 

solution in healthcare facilities. RFID 

Technology: Each patient is provided with an 

RFID card or tag embedded with a unique 

identifier. This RFID tag contains patient 

information such as name, medical record 

number, and appointment details. Arduino 

Microcontroller: Arduino boards serve as the 

control center of the system. They are 

programmed to read RFID tags using RFID 

readers connected to the Arduino. When a 

patient presents their RFID card/tag, the 

Arduino reads the unique identifier 

embedded in the tag. Appointment Database: 

The Arduino is connected to a database 

where appointment information is stored. 

This database contains details such as patient 

appointments, scheduled times, and relevant 

medical information. 

Appointment Validation: Upon scanning the 

RFID tag, the Arduino validates the patient's 

appointment details by cross-referencing the 

unique identifier with the appointment 

database. If the appointment is valid, the 

system proceeds to check-in the patient. 

Check-in Process: Once the appointment is 

confirmed, the system logs the patient's 

check-in time and updates the appointment 

status accordingly in the database. This 

information can be accessed by healthcare 

staff for real-time monitoring of patient 

arrivals. 

Integration with Other Systems: The 

Arduino-based system can also be integrated 

with other healthcare systems such as 

Electronic Health Records (EHR) or hospital 

information systems (HIS), allowing for 

seamless access to patient information and 

medical history. 
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Scalability and Customization: The system 

can be scaled and customized to meet the 

specific needs of different healthcare 

facilities. Additional features such as patient 

self-check-in kiosks, waiting room 

management, or analytics capabilities can be 

incorporated based on requirements. 

Maintenance and Support: Regular 

maintenance and updates are essential to 

ensure the smooth functioning of the system. 

Healthcare staff should be trained to 

troubleshoot common issues, and technical 

support may be required for more complex 

problems. 

 

IV. Conclusion  

Overall, an RFID and NodeMCU patient 

appointment system offers an efficient and 

streamlined approach to appointment 

management in healthcare settings, 

improving patient experience, reducing 

administrative burden, and enhancing 

operational efficiency. n RFID and ESP8266-

based patient appointment system leverages 

RFID technology and the ESP8266 

microcontroller to create an efficient and 

automated appointment management 

solution in healthcare facilities. Each patient 

is provided with an RFID card or tag 

embedded with a unique identifier. This 

RFID tag contains patient information such 

as name, medical record number, and 

appointment details. ESP8266 

Microcontroller: The ESP8266 serves as the 

main controller of the system. It is 

programmed to interface with RFID readers 

and communicate with the hospital's local 

network or the internet. RFID Reader 

Integration: The ESP8266 is connected to an 

RFID reader, which is capable of reading the 

unique identifiers stored on the RFID cards 

or tags. When a patient presents their RFID 

card/tag, the ESP8266 reads the unique 

identified. Recent technological 

developments have impacted several facets 

of healthcare with the goal of improving 

patient care and streamlining procedures. The 

use of Radio Frequency Identification 

(RFID) technology into patient appointment 

systems is one example of such innovation. 

This article argues that there are several 

advantages to using RFID-based patient 

appointment systems over more conventional 

ones, such as higher accuracy, better patient 

experience, and increased efficiency. It is 

clear from a thorough analysis of the 

advantages and possible disadvantages that 

implementing RFID technology is a step in 

the right direction toward improving 

healthcare delivery. Patient appointment 

systems with RFID integration provide a 

smooth and effective way to handle 

appointments. In contrast to traditional 

approaches that depend on human input and 

paper-based documentation, RFID 

technology streamlines the procedure, 

diminishing administrative workloads and 

decreasing mistakes.  
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