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Abstract-- The healthcare field has had a technology
revolution through the advent of Internet of Things
technology. Our IoT health monitoring system is a novel
platform that relies on the robust ThingSpeak platform,
providing a complete solution for continuous remote
monitoring of patients’ vital signs. These sensors are
located all over the patient’s body in order to detect and
process ECG, oxygen saturation, pulse rate, and
temperature now these are also said to be tracked after
major hospitalization (Raza & Qamar 2014). These data
sources forward their information via live wireless links
towards an inclusive IoT gateway from where it is compiled
and encrypted before sending as secure information into
ThingSpeak cloud. With this data available in real-time,
care teams can make good decisions based on it and
intervene earlier enough to help such person. This means
that our system’s main focus area is scalability and
interoperability which suits well with modern health
infrastructure as well as extending monitoring outside the
typical clinical settings. It allows healthcare givers to
monitor patients who are not admitted in hospitals
especially those who remain in their homes as well as other
distant locations. This will see patient-monitoring tools
reach more people thus patients will remain healthy The
algorithms that our system is built around are very strong
and this ensures the accuracy of data while also
maintaining consistency in the process by using proactive
anomaly detectors which in turn bring any abnormality to
the attention of the caregivers.
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I. INTRODUCTION

The increasing use of the Internet of Things (IoT)
technology in healthcare systems reflects a trend towards
patient monitoring and personalized medicine. This
partnership between IoT and healthcare has brought
about improvements in the tracking of vital signs, with
critical advantages in terms of early warning, timeliness
and better recovery prospects for patients. Our research
aims to fill this gap by developing an outcome-driven
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health monitoring system that tracks physiological
metrics such as ECG SpO2 HR BT. By using
ThingSpeak platform features, our solution provides a
cost-effective way to monitor and assess patients’ health
conditions in real-time.

The increasing number of long term illnesses, in
conjunction with an aging society emphasizes the
importance of monitoring technologies that empower
individuals to manage their health from the comfort of
their homes. Traditional medical practices often rely on
visits to healthcare facilities, which may fail to detect any
changes in patients health between appointments. In
contrast enabled health monitoring systems promote
surveillance that empowers individuals to proactively
address their well being on their own terms. Our study
expands upon the existing research on IoT based health
monitoring systems focusing on challenges such, as data
accuracy, reliability and interoperability. We utilize state
of the art sensors to monitor signs, supported by
advanced signal processing algorithms for accurate and
reliable data analysis. The ThingSpeak platform serves
as the backbone of our system, providing a robust cloud-
based infrastructure for data storage, visualization, and
analysis. Furthermore, our system incorporates
functionalities for anomaly detection and alert
generation, enabling timely notifications to caregivers
and healthcare providers in the event of abnormal vital
signs or emergencies.

II. LITERATURE SURVEY

The fusion of Internet of Things (IoT) technology, with
healthcare has attracted interest recently with many
research studies delving into the uses and advantages of
IoT driven health monitoring systems. An in depth
examination of the literature uncovers several notable
trends and progressions in this area.

Remote Patient Monitoring is becoming increasingly
recognized for its importance, in managing illnesses and
improving patient outcomes. Studies by Marschollek et
al. (2015) and Zanaboni & Wootton (2016) have shown
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the effectiveness of driven monitoring systems in
detecting health issues and reducing healthcare costs by
lowering hospital readmissions.

Wearable sensors are components of IoT based health
monitoring setups allowing for monitoring of vital signs
and physiological parameters. Research by Bonato
(2010) and Gao et al. (2014) delves into types of sensors
like electrocardiogram (ECG) patches, pulse oximeters
and temperature sensors showcasing their potential for
seamless integration, into daily life.

Data. Signal Processing: Utilizing signal processing
techniques is crucial, this is used in deriving the insights
from the data produced by IoT health monitoring
systems. Research conducted by Chen and colleagues in
2017 as Nemati and team in 2018 delves into the
application of advanced data analysis approaches like
machine learning and deep learning for real time
examination of physiological data to promptly identify
irregular patterns that may indicate health issues.

Cloud Based Platforms: Embracing a dive in cloud
computing platforms such as ThingSpeak where it
includes server aspects, provides cost efficient solutions
for storing, processing and interpreting healthcare data.
Studies carried out by Wang et al. In 2017. Chen et al. In
2020 explore the utilization of cloud based platforms for
monitoring of patients underscoring their role in
enabling seamless communication among wearable
devices, mobile apps and healthcare providers.
Interoperability and Standards: For, Achieving
interoperability poses a challenge in driven health
monitoring systems due to the diversity of devices and
protocols complicating the integration and exchange of
data. Research conducted by Stoitsis et al. In 2018 along
with Kouroubali et al. In 2019 stresses the significance
of interoperability standards like HL7 FHIR and IEEE
P11073 to ensure communication, between devices and
healthcare systems.

III. PROPOSED DESIGN

In our project, about healthcare monitoring we are in the
process of developing a comprehensive system that can
monitor continuously patients’ vital signs such as
electrocardiogram (ECG) pulse rate, oxygen saturation
(Sp0O2) and temperature. We are determined to develop
an efficient means of real time monitoring and analysis
for patients health conditions by utilizing Arduino UNO
as the microcontroller and ESP32 for WiFi connectivity.
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Arduino UNO will function as the microcontroller while
ESP32 will be used for WiFi communication together
with sensor modules for ECG (ADS8232), pulse rate,
SpO2(MPX30101), and DS18B20 temperature.
Moreover, we plan on integrating LCD display to
visualize vital signs especially temperature.

For this system development, we shall apply Arduino
IDE coupled with embedded C programming language.
To facilitate interfacing and data collection, we shall
leverage sensor libraries meant specifically for AD8232,
MAX30102, DS18B20 sensors and LCD devices. The
use of HTTP or MQTT protocols is essential when it
comes to transmission of data and this case we have
chosen to incorporate ESP32 WiFi chip.

Our system will entail these major steps; gathering
patient’s vitals using sensor modules; processing and
filtering them out removing all manner of interferences
or flawed data thus confirming its correctness in sign
measurements. The refined sensor data will be sent
wirelessly to the ThingSpeak platform using the ESP32
WiFi chip. Through the ThingSpeak platform healthcare
providers can view real time visualizations of the
patients signs allowing them to remotely monitor and
evaluate the patients health condition.

In conclusion, our IoT healthcare monitoring system
adequately meets the need for scalable and affordable
methods for continued patient monitoring and remote
health care solutions. The system aided by the Arduino
UNO, ESP32, and sensor modules help capture real-time
patient vitals and thus can be used by healthcare
providers and other stakeholders to proactively manage
the outcome. Given the growing advancement in
technology, our method is versatile and has the capacity
to transform the mode of health care delivery and the
approach to disease to complete major healthcare
scenario.
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Fig.1 Circuit for IOT Healthcare System
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IV. IMPLEMENTATION

The evolution of Internet of Things technology has
brought a revolutionary changesto the healthcare sector,
allowing doctors as well as a lamen to monitor patients’
vital signs remotely and over an extended period. This
paper discusses the design and implementation of an
I0T-based healthcare monitoring system designed to
monitor electrocardiogram, pulse rate, saturation of
peripheral oxygen, and temperature, which represented
ECG, PR, SpO2, and Temp respectively. It demonstrates
that the use of Arduino UNO as the microcontroller and
IoT ESP32 as the Wi-Fi chip for transferring data is a
cost-effective way of providing real-time monitoring and
analyzing patients’ health conditions.

The hardware setup consists of the Arduino UNO
serving as the microcontroller, for data acquisition and
processing. Connecting the system to the platform
ThingSpeak, is the ESP32 WiFi chip. Among the sensors
utilized are the AD8232 ECG sensor monitoring heart
activity  through electrocardiogram  signals the
MAX30105 Sensor for pulse rate and oxygen saturation
and the DS18B20 temperature sensor for tracking body
temperature. Data collected from these sensors is
displayed on an LCD screen. The systems firmware is
developed using Arduino IDE with embedded C
programming language.

For WiFi communication ESP32 is configured to
connect to a network and transmit sensor data to
ThingSpeak using HTTP or MQTT protocols in time.
The patients ECG signals, pulse rate, SpO2 levels and
temperature readings are sent to ThingSpeak server
promptly.

Operating procedures involve data acquisition where
sensor modules capture signs like ECG signals, pulse
rate, SpO2 levels and temperature readings from
patients. Signal processing follows to refine sensor data
by eliminating noise and artifacts, for measurement of
signs.

Data Transmission Process: The processed sensor data is
transmitted to the ThingSpeak IOT platform from the
ESP32 WiFi chip wirelessly. The patient vital signs are
visualized in real-time in the ThingSpeak dashboard, and
the patient’s state is made accessible to the healthcare
provider for analysis.
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V.RESULTS AND CONCLUSION

Experimental Demonstration:

In our IoT healthcare monitoring project, we conducted
an experimental demonstration involving the integration
of temperature and ECG sensors to monitor vital signs in
real-time. The project aimed to provide continuous
monitoring of patients' health status and visualize the
data using graphs on the ThingSpeak platform, as well as
display it on an LCD pattern for easy accessibility.

Qutput  Serial Monitor X

Fig.2 Temperature Data on Arduino UNO IDE Serial
Monitor

The experimental setup included Arduino UNO as the

central microcontroller, ESP32 as the WiFi chip for data

transfer, and sensor modules for temperature (DS18B20)

and ECG (AD8232). Additionally, an LCD display was

incorporated to visualize the data in real-time.

The temperature sensor monitored the patient's body
temperature, while the ECG sensor captured
electrocardiogram signals to monitor cardiac activity.
The acquired sensor data was transmitted wirelessly to
the ThingSpeak IoT platform via the ESP32 WiFi chip.
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Fig.3 Temperature Data for Thingspeak Graph
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Fig.4 ECG Graph
On the ThingSpeak platform, the temperature and ECG
data were visualized using graphs, providing healthcare
providers with insights into the patient's health status.
Simultaneously, the data was displayed on the LCD
pattern for immediate access and interpretation.

Fig.13 LCD Output for Temperature

The experimental demonstration showcased the
effectiveness of our IoT healthcare monitoring system in
providing real-time monitoring and visualization of vital
signs. By leveraging Arduino UNO, ESP32, and sensor
modules, our system offers a reliable and efficient
solution for continuous patient monitoring and remote
healthcare delivery.

VI. SOCIAL IMPACT & FUTURE

The prospects of the implementation of [oT-based health
monitoring systems have much potential in solving
multiple social issues in healthcare delivery and
enhancing public health outcomes. Specifically, it seems
that by using IoT technology to facilitate the remote
monitoring of vital signs and physiological parameters,
such systems can help individuals, communities, and
healthcare systems in various ways. More specifically,
such systems would facilitate the reduced geographical
proximity barriers to access to healthcare services. In
other words, the residents of remote and underserved
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areas can commute hundreds of miles in case of a
medical emergency or need for specialized medical
services.

Patient empowerment and engagement; These systems
allow patients to access and receive assistance without
having to physically go to healthcare facilities. They
provide a way to keep track of signs and communicate
with healthcare providers remotely. IoT solutions
encourage participation and empowerment by
continuously monitoring their well being and offering
personalized health advice. This helps patients gain an
understanding of their health status and encourages them
to take actions. Consequently recent studies have
strongly supported the idea that this approach can lead to
adherence, to treatment recommendations and positively
influence patients health outcomes.

Preventing Health Issues Early. Based systems allow for
monitoring and analysis of physiological data, within a
persons body in real time. This helps in identifying any
patterns in vital signs and taking necessary actions. As a
result the chances progressing and
complications arising are minimized. Additionally the
use of [oT supported systems can lead to cost savings by
reducing expenses related to hospital admissions,
emergency room visits, rehabilitation and long term
disease management. By improving detection of health

of diseases

deterioration and being proactive in managing
conditions these systems contribute to lessening the
financial strain on healthcare systems and enhancing cost
effectiveness in healthcare delivery. Aspects that are

increasingly crucial, in todays healthcare landscape.

Future Trends and Directions: Overall, the development
of IoT-based health monitoring systems is likely to take
several more steps in the future because of technological,
health, and societal developments. Several trends and
directions might shape these systems in the future or
influence their adoption: Integration with Wearable
Devices and Implantable Sensors. First, IoT health
monitoring systems in the future are likely to become
integrated with portable wearable devices and
implantable sensors that will be used to continuously
measure vital signs and other physiological parameters.
Because of their reduced size, maximized convenience
and comfort, and superior accuracy, these devices will
be seamlessly integrated with patients’ lifestyles.
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Data Analytics and Artificial Intelligence (Al)
Advancements: The continued developments in data
analytics, machine learning and Al will improve the
capabilities of IoT health monitoring systems for real-
time analysis, prediction, and decision support. These
technologies will result into better understandings of
healthy conditions, personalized treatment options and
methods for disease prevention.

Collaborative Healthcare Ecosystems: Collaboration
healthcare ecosystems are going to be the hallmark of
future IoT health monitoring where patients, caregivers,
healthcare providers, researchers and technology
developers come together to co-create innovative
solutions. In order to respond effectively to individual
end users’ needs and desires, they should engage in
cooperative partnerships as well as use transdisciplinary
approaches that will lead them towards co-designing,
implementing and evaluating of internet-of-things
enabled health monitoring systems.

ACKNOWLEDGMENT

I would like to express my sincere gratitude to
Dwarkadas J. Sanghvi College of Engineering for
their continuous mentorship, encouragement, and for
guiding me in the right direction throughout this project.
I also extend my heartfelt thanks to Gravity Techno for
providing the necessary components and valuable
insights that played a key role in the successful execution
of the project.

REFERENCE

[1] Marschollek, M., Rehwald, A., Wolf, K.H.,
Gietzelt, M., Nemitz, G., Meyer Zu Schwabedissen,
H., Schulze, M., and Haux, R. (2015). “Health
Monitoring in Ageing Populations: Challenges for
Sensing Technologies and the Internet of Things.”
IEEE Journal of Biomedical and Health Informatics
19(6):1893-1901.

[2] Zanaboni P and Wootton R (2016). Adoption of
routine telemedicine in Norway: The current
picture. Global Health Action 9: 28823.

[3] Bonato P (2010). Wearable sensors systems. IEEE
Engineering in Medicine & Biology Magazine
29(3):25-36.

[4] Gao T Pradhan N Venkatasubramanian N (2014). A
wearable health monitoring system for elderly.
IEEE Transactions on Biomedical Circuits and
Systems 8(5):755-762.

IJIRT 182348

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

[5] Chen M Ma Y Song J Lai CF Hu B (2017).
Wearable 2.0 — enabling human cloud integration in
next generation healthcare systems. IEEE
Communications Magazine 55(1):54-59.

[6] Nemati E Deen MJ Mondal T Rahmani AM (2018).
Internet-of-Things-based wearable sensor systems
for healthcare applications. Sensors 18(6):1785.

[7] Wang Y Kung L Byrd TA (2017). Big data
analytics: understanding its capabilities and
potential benefits for healthcare organizations.
Technological Forecasting & Social Change
Volume 126 Pages 3-13

[8] R. A. Kishore and T. S. Binu, "Remote health
monitoring system for elderly using 1oT," 2019 5th
International Conference on Advanced Computing
& Communication Systems (ICACCS), Coimbatore,
India, 2019, pp. 112-116.

[91 H. R. J. Hemalatha et al., “IoT-Enabled
Hemodynamic Surveillance System: AD8232
Bioelectric Signal Processing with ESP32,” 2025.

[10]M. A. Jan et al., “LightloT: Lightweight and Secure
Communication for Energy-Efficient [oT in Health
Informatics,” arXiv, Apr. 2021.

[11]S. Yadao, “An IoT Based Healthcare System for
Remote Patient Monitoring toward Real Time
Treatment,” Int. J. Intell. Syst. Appl. in Eng. ,
vol. 12, no. 4, 2024.

[12]G. Srivastava et al., “Automated Remote Patient
Monitoring: Data Sharing and Privacy Using
Blockchain,” arXiv, Oct. 2018.

[13]P. Kshirsagar et al., “A Review on [oT Based Health
Care Monitoring System,” in ICCCE 2019 ,
Lecture Notes in Electrical Engineering, 2020.

1423



