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ABSTRACT

All components of the circulatory system required for normal cardiovascular development and function are thyroid hormone-sensitive. Testing thyroid function is
usually indicated if cardiovascular disease is detected to ensure no overt or even subclinical thyroid dysfunction. Measuring TSH is the most valuable test amongst
others for hypothyroidism. Regular estimation of TSH is key for this population, now becoming increasingly older, considering hypothyroidism, hypertension, and
cardiovascular diseases themselves increase with aging. Only with a better understanding of the effects of thyroid hormonal status on cardiovascular physiology
can the clinician properly assess and treat hypertension and cardiovascular disease in concert with thyroid hormone examination and therapy. This review provides
up-to-date knowledge about effects of thyroid hormones on a healthy cardiovascular system.
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INTRODUCTION

Issues of either under- or over-active thyroid lead to changes in an individual's health, morbidity, symptoms, and complications. Most frequently, heart
rate is one of the physiological indices that change with a malfunction in the thyroid: while under hyperthyroid conditions, the heart rate is increased, for
hypothyroid conditions, the heart rate is decreased. Early detection and continuous monitoring of the disease are very crucial in the proper treatment and
management of the conditions.

Figure 1.1 Thyroid Gland

This project is based on how the hardware system will be designed using the features of an Arduino Uno, a heart rate sensor, and an LCD display unit for
the purpose of measuring heart rate and sending early alerts for thyroid tests. The design of the hardware system will take the cost-effectiveness, ease of
usage, and high availability of access into account for a person to perform early thyroid screening without any invasive steps.

PROBLEM STATEMENT

Affecting millions of people worldwide, thyroid disorders are usually costly when it comes to diagnoses due to the numerous blood tests and an office
visit. With this in mind, there is a lack of an affordable and user-friendly device for therapy monitoring by means of tracking heart rates, which are
valuable parameters in obtaining identification of thyroid dysfunction. The project fulfills this gap by creating a low-cost Arduino-based system for the
static filtering of heart capable of detecting patterns for abnormal heart rates, such as those that indicate overt or subclinical presence of a thyroid disorder.
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LITREATURE SURVEY

[1] explained the applied technique used to clean the data, supervised machine learning classification, Flask in the development of the backend, and in
the development of front end web app development the use of HTMLS5 and CSS. Its limitation includes a reliance on blood test data alone, which may
overlook other potential diagnostic factors, such as symptoms or medical history, hence leading to misclassification or incomplete diagnosis.

[2] describe what the following method was used: k-fold cross-validation in the work for testing several machine learning models idealized to estimate
possible changes in thyroid treatment of a patient given their data for different visits.

This technique is computationally very expensive, as we have to run the training algorithm k times.

[3] explains that the natural health study had identified the association of TSH and fT4 with incident atrial fibrillation using Cox proportional hazard
models. Limitation here was that there was still possibility of residual confounding.

[4] describes how the thyroid hormones affect cardiovascular function, in particular the direct and indirect hemodynamic effects. However, the con was
that the complex interplay between these effects might not be well represented in a single review.

METHODOLOGY

a. Initializing the System

The process begins with the initialization of the system, which includes setting up the Arduino Uno microcontroller. The Arduino Uno is the brain of the
whole system and controls the other parts. During this initialization stage, the Arduino loads all libraries and configurations necessary to communicate
with sensors and output devices, such as the LCD display, connected to it. This is the most vital step — only if this is properly executed, everything else
will fall in place.

b. Sensors and LCD

Heart rate sensor and other physiological monitoring equipment are connected to the Arduino Uno on the right pins wired respectively.Similarly, the
Avrduino was interfaced with the LCD screen to show, visually, the data collected. Proper connections in between parts are essential for the effective
collection of data and monitoring in real time. Secure connections reduce the risk of lost or inaccurate data, which could lose meaning for the entire
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Figure 1.2: Methodology
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¢. Checking Sensor Connections

Once the sensors and the LCD have been interfaced, testing to determine if the sensor connections are working well is very essential. Diagnostic testing
should be carried out to ensure that there is accuracy of the sensors transferring the right signal to the Arduino.

Realistically, this is the fix and repair part of the whole process where everything, from a loose connection to wiring gone haywire and sensor failure,
reveals all discovered and corrected. This is an important step, as the entire monitoring and analysis process depends on the correct and dependable data
from the sensors. Read and Process Heartbeat Data With the sensors correctly interfaced and validated, the system is now set to start capturing the
heartbeats data. The heartbeat sensor will capture the heartbeat and scan this data in the These raw signals are fed into the Arduino, which transforms
them into readable heart rate statistics that are flashed onto the LCD screen for real-time feedback. Additionally, the Arduino can transform this statistic
to check whether any quick alters are required according to the preset warnings for heart rate.

e. Transmitting Data to the Cloud and Splitting for Evaluation

The processed rate data are then sent to a cloud-based platform for deep analysis and further storage. By using the clouds, greater sophistication in the
analysis of the data, as well as long-term storage, is reached alongside the ability to access the data from remote locations. On reaching the cloud, the
data is then split into different segments for detailed evaluation. This segmentation enables the identification of specific patterns and trends over a
stipulated period, making the heart rate data being investigated more realistically analyzed.

f. Analysing Heart Rate Ranges
The last step of the heart rate data being matched against the given criteria.

When the Heart rate is elevated; had remained higher than the required 100 beats per minute test result, then there exists hyperthyroidism or the
tachycardia.

This prompts the in-depth analysis to confirm this state and even perhaps evaluation.

On the other hand, if the rate of the heart is low, over 60 beats per minute another analysis is used to identify the cause of that..

CONCLUSION

This project designs a comprehensive thyroid detection system with an Arduino Uno microcontroller, a heartbeat sensor, and an LCD display. The central
objective is to upload the user's heartbeat in real time to the cloud so that it will be available for analysis in the case of any advanced operation. The work
is based around an Arduino Uno that serves as a mainframe for the processing of data from the heartbeat sensor for the real-time presentation of heart
rate data to be showcased on an LCD screen. This is where innovative cloud storage integration will help in analyzing the heart rate data securely and
efficiently. Using the power of cloud computing, the system will be able to detect patterns and possible indications of thyroid disorders, hyperthyroidism,
or hypothyroidism at a very early stage. This early detection capability is always important in saving an untimely medical intervention and thus promoting
good health. The system in general is a very convenient and efficient solution for health monitoring. It would
allow for easy heart rate tracking and provide notifications to any abnormal conditions; this could further be the means of early detection and management
of problems related to the thyroid.
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