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Abstract—The project titled "Varicose Veins with Automated Treatment and Patient Health Monitoring" 

focuses on developing an integrated system for monitoring and managing the health of patients with varicose 

veins. This system uses an Arduino Mega as the microcontroller unit (MCU) to collect and process data from 

various sensors. A Force sensor mimics the behavior of varicose veins in a prototype by simulating vein 

expansion under applied pressure. A Pulse Oximeter measures the patient’s pulse and oxygen saturation levels, 

while a Thermistor monitors body temperature at different points. The DHT11 sensor tracks external 

temperature conditions. The system also incorporates a Relay with a Vibration motor that provides therapy to 

relax the veins. An LCD display is used to show real-time data, and a GSM module is employed to send alert 

messages in case of critical health parameters. This system offers continuous health monitoring and automated 

treatment, ensuring timely interventions for varicose veins patients. 
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I. INTRODUCTION 

Varicose veins are enlarged, twisted veins that often appear on the legs. They can cause discomfort and 

lead to serious health issues. Recent advancements in health monitoring and automated treatment solutions are 

revolutionizing the management of this condition, enhancing patient outcomes and quality of life. They are 

commonly found in the legs and can be a cosmetic concern for many individuals Understanding the causes and 

symptoms is essential for effective management and treatment. 

Health monitoring refers to the systematic tracking of health metrics and indicators. It plays a crucial 

role in preventive healthcare and early detection of diseases. Through modern technology, health monitoring has 

become more accessible and efficient. Regular health monitoring can lead to early diagnosis and treatment of 

potential health issues. It empowers individuals to take charge of their health and make informed decisions. 

Monitoring health metrices can improve overall quality of life and longevity. 

Varicose veins are a common medical condition characterized by enlarged, swollen veins, often causing 

discomfort, pain, and complications if left untreated. Effective management of this condition requires 

continuous monitoring of various health parameters to prevent worsening symptoms and provide timely 

interventions. The project "Varicose Veins with Automated Treatment and Patient Health Monitoring" aims to 

address this challenge by developing a comprehensive system that monitors critical health indicators and offers 

automated therapy. Utilizing an Arduino Mega as the central control unit, the system integrates sensors such as a 

force sensor, pulse oximeter, thermistor, and DHT11 to track vein pressure, pulse rate, oxygen saturation, and 

temperature. Additionally, a vibration motor provides therapeutic relief, while a GSM module sends alerts in 

case of abnormal conditions. This innovative approach ensures that patients receive real-time health monitoring 

and timely treatment, ultimately improving the quality of care for those suffering from varicose veins. 

For example, This varicose veins mainly occurs in old people, pregnant woman’s and who do workouts 

a lot. For them it is very useful and they can get instant relief without going to the hospital. They can get treated 

with the vibration motor and then they will feel relaxed. 

http://www.questjournals.org/
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For example, If anyone not feeling well they can check their heartrate with the health monitoring if 

there is anything wrong it will alert the family members because GSM module is used. By that we can save our 

family members. 

 

II. LITERATURE SURVEY 
[1] Introduces a wearable device resembling stockings equipped with pressure sensors and vibrating motors. The 

system monitors blood pressure variations to alleviate pain and improve blood flow by K Sentham, G Aravind, 

C Pavankumar, B Kiran. 

[2] Implements a cloud-based system for secure and easy access to patient health data for doctors and caregiver 

by R Sharma, K Gupta, M Tiwari. 

[3] Proposes a cost-effective, wearable device that monitors temperature in affected areas and provides 

automated vibrations to restore proper blood circulation when abnormalities detected by P Sunitha, S 

Rajalakshmi, M Malathi 

[4] Explores how AI can enhance predictive analytics for early disease detection through continuous monitoring 

by S Kumar, N Mishra, L Agarwal 

[5] Propose a wearable device for early detection and prevention on of a varicose veins using non-invasives 

method, including continuous monitoring and automated treatment by S. Vijaya Samundeeswari, G Mohan raju 

and MK Aakash 

[6] Develops an IOT-enabled system for real-time monitoring of elderly patients’ vitals, reducing hospital visits 

by H Patel, A Mehta, S Shah 

[7] Reviews studies indicating that NMES can reduce pain and improve quality of life in varicose vein patients, 

though standardized protocols are yet to be eatablished by D komal, S Gitanjali, M Gopal 

[8] Users machine learning to analyze data from wearable devices and predict potential health issues, enhancing 

proactive healthcare by P Sivakumar, G Anand, V Srinivasan 

[9] Developed an AI model to analyze vein patterns using image processing for early detection by Smith, 

Johnson, Lee 

[10] Discusses the development of a mobile health monitoring system providing medical feedback to patients 

through mobile devices based on sensor data by Ishani Dutta, A Sinha,R verma 

[11] Used machine learning algorithms to classify varicose veins based on ultrasound imaging by Li, Wang, 

Chen 

[12] Reviews IOT-based patient monitoring systems, highlighting benefits of continuous monitoring and real-

time data access by Pratiksh, M Joshi, P Deshpande 

[13] Reviews the application of the YOLO deep learning algorithm for automated detection of varicose veins, 

highlighting its potential for real-time monitoring by S P Bendale, S S Gite 

[14] Proposes a system integrating sensors with IOT to collect and analyze real-time health data, providing 

alerts to healthcare providers by K Parvateesam, R Kumar, S Devil 

[15] Provides a definition of venous reflux in lower-extremity veins, contributing to standardized diagnostic 

criteria by Nicos Labropoulos, J Tiongson, L Pryor 

[16] Surveys wearable and wireless ECG monitoring systems, discussing their applications, benefits, and 

challenges in monitoring the cardiac health of older adults by M M Baig, H Gholamh osseini, M J Connolly 

 

III.METHODOLOGY  
A.Proposed Work:  

The proposed method aims to revolutionize varicose veins management by integrating a real-time 

monitoring and automated treatment system using IoT and sensor technologies. The system utilizes an Arduino 

Mega as the central microcontroller to collect data from various sensors, including a Force sensor to simulate 

vein expansion, a Pulse Oximeter to monitor oxygen levels and pulse rate, and a Thermistor to measure body 

temperature at different body points. Additionally, the DHT11 sensor tracks external environmental temperature. 

Based on the data received, the system activates a Relay with a Vibration motor to provide therapeutic vibrations 

for vein relaxation. All relevant data is displayed on an LCD for real-time monitoring, while the GSM module 

sends alert messages to caregivers or family members if critical health parameters are detected. This system 

allows for continuous, non-invasive monitoring, immediate response to abnormal conditions, and a 

personalized, automated therapy plan, providing patients with enhanced care and reducing the need for frequent 

hospital visits. 
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B. Block diagram:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Power supply: 

A step-down transformer converts the 230V AC into12v.The bridge rectifier is used to change AC to 

DC. A capacitor is used to filter the AC ripples and gives to the voltage regulator.Finally voltage regulator 

regulates the voltage to 5V and finally, a blocking diode is used for taking the pulsating waveform. 

 

NodeMCU: 

The NodeMCU (Node MicroController Unit) is an open-source software and hardware development 

environment built around an inexpensive System-on-a-Chip (SoC) called the ESP8266. The ESP8266, designed 

and manufactured by Espressif Systems, contains the crucial elements of a computer: CPU, RAM, networking 

(WiFi), and even a modern operating system and SDK. That makes it an excellent choice for Internet of Things 

(IoT) projects of all kinds. 

 

Pulse Oximeter: 

The MAX30102 pulse oximeter and heart rate sensor is an I2C-based low-power plug-and-play 

biometric sensor. It can be used by students, hobbyists, engineers, manufacturers, and game & mobile 

developers who want to incorporate live heart-rate data into their projects.The module features the MAX30102 

– a modern (the successor to the MAX30100), integrated pulse oximeter and heart rate sensor IC, from Analog 

Devices. It combines two LEDs, a photodetector, optimized optics, and low-noise analog signal processing to 

detect pulse oximetry (SpO2) and heart rate (HR) signals.Behind the window on one side, the MAX30102 has 

two LEDs – a RED and an IR LED. On the other side is a very sensitive photodetector. The idea is that you 

shine a single LED at a time, detecting the amount of light shining back at the detector, and, based on the 

signature, you can measure blood oxygen level and heart rate. 

 

Force sensor: 
A force sensor is an essential component used in various applications to measure the amount of force or 

pressure applied to a surface. It works by converting mechanical force into an electrical signal that can be read 

and processed by microcontrollers like the Arduino. In the context of healthcare monitoring, such as the varicose 

veins project, a force sensor can simulate the expansion of veins under pressure or detect physical strain in 

affected areas. The sensor typically consists of a thin film or flexible material that responds to applied pressure 

by changing its electrical resistance, which can then be measured to determine the magnitude of the force. 

 

Thermistor: 

A thermistor is a type of temperature sensor that changes its resistance in response to temperature 

variations. It is widely used in electronic circuits for temperature measurement and control due to its high 

sensitivity and accuracy over a specific range. Thermistors are classified into two types: Negative Temperature 

Coefficient (NTC) and Positive Temperature Coefficient (PTC). NTC thermistors, which are the most 

commonly used in temperature measurement, decrease in resistance as the temperature rises, while PTC 

thermistors increase in resistance with rising temperature. In medical monitoring systems, like the one for 

varicose veins patients, a thermistor can be used to monitor body temperature at different points on the patient’s 

body to ensure proper care. 
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DHT11 SENSOR (TEMPERATURE/HUMIDITY): 

The DHT11 is a basic, ultra low-cost digital temperature and humidity sensor. It uses a capacitive humidity 

sensor and a thermistor to measure the surrounding air and spits out a digital signal on the data pin (no analog 

input pins needed).DHT11 sensor provides relative humidity value in percentage (20 to 90% RH) and 

temperature values in degree Celsius (0 to 50 °C). 

Relay: 

A 5v relay is an automatic switch that is commonly used in an automatic control circuit and to control a high-

current using a low-current signal. The input voltage of the relay signal ranges from 0 to 5V. 

 

Vibration motor: 

Avibration motor is a small motor that generates mechanical vibrations when powered. It is commonly 

used in mobile phones, gaming controllers, wearable devices, and medical applications for tactile feedback or 

vibration-based therapy. In the context of healthcare, such as the varicose veins patient monitoring project, a 

vibration motor can be utilized to provide therapeutic massage to the affected veins, helping to relax the veins 

and improve blood circulation. The motor generates vibrations by using an unbalanced weight attached to its 

shaft, which creates oscillations when the shaft rotates. 

 

LCD: 

LCD is Liquid Crystal Display. it is a passive device, which means that it does not deliver any light to 

display characters, animations, videos, etc. LCD uses fluorescent tubes to lighten the picture, but can’t provide a 

clearer picture as LED delivers.It consists of millions of pixels made of crystal and arranged in a rectangular 

grid. In LCD it has backlights that provide light to each pixel. Each pixel has a red, green, and blue (RGB) sub-

pixel that can be turned on or off. When all of the sub-pixels are turned off, then it’s black and when all the sub-

pixels are turned on 100%, then it’s white.  

 

GSM/GPRS Module: 

A GSM (Global System for Mobile Communications) module is a communication device that allows 

microcontrollers, such as Arduino, to send and receive data via cellular networks. It is widely used for sending 

SMS messages, making voice calls, or even transmitting data over the internet in various IoT and embedded 

systems applications. GSM modules operate by connecting to a SIM card, enabling communication through a 

cellular network. The two most commonly used types of GSM modules are the SIM900 and SIM800. Both 

modules provide similar functionalities, including SMS, voice call, and data transfer capabilities, but the 

SIM800 is often preferred for its lower power consumption and more compact size. These modules are equipped 

with serial communication interfaces (UART) to facilitate communication with microcontrollers, allowing them 

to trigger actions like sending alerts or notifications based on sensor readings in real-time. 

 

IV.   IMPLEMENTATION 
Hardware Assembly: Integrate pressure sensors along the stocking, connect them to an ESP32, and attach 

vibration motors or pneumatic modules that can alter compression. 

Sensor Calibration: Establish baseline pressure values and define thresholds for “abnormal” readings that 

would trigger active treatment. 

Software Programming: Develop firmware that continuously reads sensor data, compares it to threshold 

values, and, if necessary, activates the actuators in a controlled manner. Implement logging and time-stamping 

of sensor and treatment data for both local review and remote transmission. 

Connectivity and Monitoring: Configure wireless modules so that data is uploaded to a secure server or 

mobile app. Physicians can then monitor trends over time and adjust thresholds remotely if needed.Include 

features for the patient to provide subjective feedback (such as pain or discomfort levels) via the app. 

Safety and User Comfort: Build in fail-safes so that if sensor readings become erratic or if the battery is low, 

the device can default to a safe mode. Ensure that all materials and force levels are within safe limits and 

comfortable for extended wear. 

Testing and Regulatory Considerations: Conduct bench and clinical testing to verify that the automated 

treatment (e.g., vibration or dynamic compression) produces the desired improvement in venous return. Work 

toward regulatory clearances (e.g., FDA or CE marking) by demonstrating safety and efficacy in controlled 

trials. 
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V.EXPERIMENTAL RESULTS  
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VI.  CONCLUSION 
The "Varicose Veins with Automated Treatment and Patient Health Monitoring" systempresents a 

promising solution for  improving  the care and   management of patients with varicose veins. By integrating a 

range   of sensors and automated therapeutic   interventions, the  system provides continuous  real-time 

monitoring  of   vital  health parameters such as vein pressure, pulse rate ,oxygen saturation, and  body 

temperature. The inclusion of a vibration motorfor therapy and a GSM module for alert notifications ensures 

that patients receive timely   treatment and necessary interventions in case of critical conditions. This 

comprehensive andautomatedapproachnot only enhances   patient safety and comfort but also reduces the   

burden on healthcare providers by enabling remote   monitoring  and   early  detection   of   potential   

complications. Ultimately, this system represents a significant step   forward in  the effective management of 

varicose veins and other related health issues. 
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