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Abstract 

In today’s world, healthcare has become extremely important because of the spread of novel corona virus.  Health 

issues not only affect the quality of life of a person but also influences the country’s economy. The Internet of Things 

(IoT) is becoming a new revolution in the Internet as a fast-growing research topic, especially in the health field. With 

the help of Internet of things various resources can be connected to improve the quality of life. The proposed system 

presents a Healthcare monitoring system that is embedded with sensors, the system monitors the vital signs of a person. 

The data is acquired with the help of sensors and sent to Arduino that is the microcontroller which will process and 

analyze the data. This analyzed data is stored on cloud for future reference. This data will be used to know the condition 

of the patient. And it will alert the patient’s relatives and doctors in crunch situation with a text message to the mobile 

phone 
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Background: IoT in healthcare[1] is a crucial actor in improving medical facilities for patients while also assisting 

physicians and health centers. This system contains various sensors and also web or mobile applications, that helps in 

keeping track of health of a patient. An automated device keeps track of the heart rate, temperature, blood pressure 

bodily motions, of a patient. Readings are gathered with the help of sensors which are mounted on the body of the 

patient, and transmits a signal to the Raspberry Pi, where the results may be viewed from anywhere via the internet and 

a GSM module. M-health (mobile health) [3] is collecting real-time patient data with the help of mobile devices and 

also store this data in servers that are linked to the Internet. A diverse variety of clients can access the information (e.g., 

doctors, patients, etc.). Doctors use M-health data to monitor, diagnose, and treat patients. Key features of m-health 

devices include low energy consumption, improved security, connectivity through IP and small in size. It aids in 

collecting via health data through health devices and wearables[11], and keep track of health of a patient with that data. 

Doctors can access patient information making it easier to diagnose, track health remotely. Here's a non-invasive breath 

test for diabetic patients to check their condition. It's been discovered as an easier tool for diagnosing diabetic 

ketoacidosis and preventing acute complications of type 1 diabetes mellitus. Ketone levels and acetone gas 

concentrations are possible to monitor via breath measurement. The level of ketone and acetone in the urine was 

measured. Patients can self-monitor their diabetes condition using this way, and the IoT system can send alerts 

immediately to hospital medical staff. The database's personal website is built to provide ketone levels and present 

status to the patients. The patient is required to log in and register on the website to check their health status. The 

advantages of an assisted remote health monitoring system[4] based on IoT over a typical system are tremendous. 

Sensors that are used have shrunk in size and weight, making it possible for patients to keep track of their health at all 

times. This system allows continuous monitoring of a patient's health status, helps in early detection of serious diseases 

and carry out the appropriate actions. Machines can generate statistical data that is linked to a person's health status. It is 

possible to collect data faster, more voluminously, and without errors, which human approaches could never do. A 

temperature sensor (DHT11) and a humidity sensor are used to read three values during exhale and records the data 

after a 5ms delay. As a valid result, the maximum values of ketones are used. The Arduino receives the readings from 

the sensors, and this data is transmitted to the database using aWi-Fi module. Php MyAdmin is the database that is used 

as database. 
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1. Introduction 

People's health is a crucial aspect of people’s lives. However, the global health crisis has created challenging conditions 

as a result of a number off actors, such a slow quality of health care services, distance from rural to urban areas, and 

unavailability of doctors during peak times. With the growth of IoT, any object can now be connected internally, and it 

has been called the next technological revolution. Smart parking, smart homes, smart cities, and smart climate are some 

of the applications of IoT. IoT is mostly employed in healthcare since it improves the environment and allows for better 

tracking of health conditions. IoT is about linking computers to the Internet with the help of sensors and networks. 

These interconnected sensors can be utilised in health-monitoring devices. The primary objective is designing and 

implementing an intelligent health monitoring device that keeps track of the health of a patient with the help of sensors 

and also remind the family members in case of critical situations through Internet. 

2. Proposed Method 

 This system collects data from various sensors i.e., data acquisition and communication is controlled by main controller 

(Arduino UNO) for transmission of data using wireless internet connection (ESP8266). Data processing can be 

achieved using ThingSpeak cloud. All the information collected are kept in cloud for better medications and data is 

displayed in graphical format in cloud for easy understanding and by using API key, channelID of the patient can be 

used in mobile phone using ThingViewAppi.e., Data Management. 

Arduino UNO: It is a micro controller based on ATmega328 controller. It has a USB port as well as6 analogue pins 

and 14 digital I/O pins. Serial communication is performed with the help of Tx and Rx pins. 

ESP8266:It is a is an inexpensive WI-FI microprocessor which is used to create hotspot and to connect to network. It 

will collect, store and retrieve data in cloud. 

ECG Sensor: The ECG sensor IC (AD8232) calculates the electrical movements of the heart, and the chip AD8232 is 

utilised to decrease noise. The electrical activity that passes through the heart is measured and recorded by an ECG. 

Each heartbeat sends an electrical impulse through your body. 

 

Fig. 1: Block diagram of the proposed System  

TemperatureSensor: The temperature sensor that is used in this project is DHT11 where it detects temperature, 

humidity levels present in surrounding along with body temperature. Relative humidity is calculated with the electrical 

resistance between 2 electrodes that is measured with the help of DHT11 sensor. 

LCD Display: LCD is most widely used in recent years like calculators. It is a 16*2 display where 16 characters can be 

displayed in one row. Green display with black characters where the values are displayed. 
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GSM Modules: GSM Module is a complete Quad band of GSM which has GPS for satellite navigation. It is an 

integration of GPRS and GSM in a SMT package, it helps users to develop GPS applications, they help users to develop 

and track devices and these modules can be controlled by giving AT (ATTENTION) command  

3. Working Principle 

A. Collecting Data: Data is collected from different sensors like DHT11, AD8232, pulse sensor. Temperature is 

collected using DHT11 where it collects values like humidity in atmosphere along with body temperature , 

AD8232 helps in getting patients ECG values and pulse sensor gives the values and the obtained data will be 

updated to Arduino as continuous monitoring will be performed. 

B. Sending Data to Cloud: The data that is updated to cloud will be sent to cloud we are currently using and then 

this data will be displayed in form of graphs which are easy to understand. 

C. Analyzing Data: The data that is collected from various sensors are analyzed. 

Working of temperature sensor: Some threshold values will be set to know the limit if the limit is low or high the 

SMS alerts will be sent and a remainder will be sent as take a pill. 

 

Table 1: Temperature ranges 

BODY TEMPERATURE RANGE ACTIONS TAKEN 

Normal >36.1ocand<=37.2oc Continue monitoring 

Low <=35oc Send alert and remind to take pill 

  

Table 2: Pulse ranges 

 

 

 

 

Working of Pulse sensor: Some threshold values will be set to know the limit if the limit is low or high the SMS alerts 

will be sent and a remainder will be sent as take a pill. 

4. Results 

 

 

 

 

 

 

Fig.2: LCD Display 

If there is any abnormality then a message will be display for the patient “TAKE PILL” with a buzzer. 

HEART RATE RANGE ACTIONS TAKEN 

Normal 60 to 100 per min Continue monitoring 

Low <60per min Send alert and remind to take pill 

High >100Per min Send alert and remind to take pill 
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Fig.3: ThingSpeak login page 

To analyze the data in ThingSpeak, we need register and then login to the ThingSpeakaccount. Now we need to create a 

channel, then APIKEY is generated. This APIKEY will be used in programming the Arduino so in this way the Arduino 

is connected to ThingSpeak. 

 

Fig.4: Create a channel 

 

Fig.5: Channel stats will be displayed 



JOURNAL OF ALGEBRAIC STATISTICS 
Volume 13, No. 3, 2022, p. 3051-3056 
https://publishoa.com 
ISSN: 1309-3452 
 

3055 

Statistics of the patient will be displayed on the channel. Parents and doctors receive a text message on their phone to 

check the health of the patient in critical situations. 

 

Fig.7: A text message will be sent in critical situation 

5. Conclusion 

Health monitoring system can be used highly in emergency situations. To make life simpler, for remote area people, it 

has so many benefits. Doctor can easily monitor patients without any physical contact. It gives accurate and precision 

results to both doctors and patients. This system has SMS alert configuration, patients can receive a text message to 

their smart phones about their body condition, if they are abnormal. These smart devices are really helpful to people, 

who need to travel long distances, they provide the result in real time, so physician can easily understand the problem 

of the patient. These are very helpful to identify the disease in an early stage, they work as mobile health systems. Here 

GSM modem is used to send the text message about the patient’s condition to the physician and patient’s relatives. The 

basic work of smart health monitoring system is to give accurate results about the patient to the physician and this data 

is also uploaded to the cloud, so physician or patients can recheck the reports if they need in future. This device is 

really helpful in this pandemic because it allows doctors to check the patient’s condition without physical contact, so 

that doctors will not get infected with the virus. 
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