RRRRR

World Journal of Advanced Research and Reviews W,

eISSN: 2581-9615 CODEN (USA): WIARAI R Svanced

Cross Ref DOL: 10.30574/wjarr Beaews
WJARR Journal homepage: https://wjarr.com/ o
(REVIEW ARTICLE) W) Check for updates

Integrated health monitoring system for checking patients’ vitals

Amadi C. A", Oparauwah N. M, Onyeama U. C, Ajoku K. K., Usoro 1. U, Onyemauche U. C and Odii J. N
Department of Computer Science, Federal University of Technology, P.M.B 1526, Owerri, Imo State, Nigeria.
World Journal of Advanced Research and Reviews, 2024, 23(02), 402-407

Publication history: Received on 17 June 2024; revised on 31 July 2024; accepted on 03 August 2024

Article DOI: https://doi.org/10.30574 /wjarr.2024.23.2.2256

Abstract

The increasing demand for efficient healthcare services has propelled the development of efficient health monitoring
systems. This paper presents a comprehensive system designed to monitor the vital signs of patients in real-time, aimed
at enhancing patient care and reducing the burden on healthcare providers. The system integrates various sensors to
continuously track key vital parameters, including heart rate, blood pressure, respiratory rate, and body temperature.
Data collected from these sensors are transmitted wirelessly to a central database, where it is processed and analyses
using sophisticated algorithms. The results are accessible through a user-friendly interface for both healthcare
professionals and patients. This health monitoring system offers several critical benefits. it provides real-time alerts for
any abnormal vital signs, enabling prompt medical intervention. Secondly, the continuous monitoring allows for the
early detection of potential health issues, which can significantly improve patient outcomes. The methodology involves
is the analytical and systematic application of Arduino Nano Boards as microcontrollers, such as DS18B20, DHT11 and
with WIFI Modula; which are driven- real time-based temperature frameworks for optimization and abstraction of
accurate patient’s health data result. Results demonstrated the system's accuracy, reliability, and user satisfaction.
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1. Introduction

In recent years, the landscape of healthcare has been rapidly evolving with the advent of innovative technologies aimed
at improving patient health and optimizing healthcare delivery (El-Sherif & Abouzid, 2022). One of the critical areas
where technology has made significant strides is in the monitoring of patients' vital signs (Alamsyah et al.,, 2020). Vital
signs, including heart rate, blood pressure, respiratory rate, and body temperature, are fundamental indicators of a
patient's health status and are routinely monitored in clinical settings (Arandia et al.,, 2023). However, traditional
methods of vital sign monitoring are often limited by their intermittent nature and reliance on manual measurements,
which can lead to delays in detecting critical health issues.

The emergence of health monitoring systems that utilize advanced sensor technology and wireless communication has
revolutionized the approach to patient care (Prayesi et al, 2024). These systems enable continuous, real-time
monitoring of vital signs, providing a wealth of data that can be used to enhance medical decision-making. By offering
constant surveillance, such systems can promptly alert healthcare providers to any deviations from normal parameters,
facilitating immediate intervention and potentially saving lives. Furthermore, the integration of remote monitoring
capabilities within these systems has extended the reach of healthcare services beyond the confines of hospitals and
clinics. Patients with chronic conditions, those recovering from surgery, or individuals living in remote areas can now
be monitored effectively from their homes. This not only improves patient comfort and convenience but also alleviates
the burden on healthcare facilities (Nwaneri & Ogbuji, 2019).

* Corresponding author: Amadi C. A

Copyright © 2024 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0.


http://creativecommons.org/licenses/by/4.0/deed.en_US
https://wjarr.com/
https://doi.org/10.30574/wjarr.2024.23.2.2256
https://crossmark.crossref.org/dialog/?doi=10.30574/wjarr.2024.23.2.2256&domain=pdf

World Journal of Advanced Research and Reviews, 2024, 23(02), 402-407

This paper introduces an integrated health monitoring system designed to continuously track and analyses patients'
vital signs. The system comprises a network of wearable sensors that collect data, a central processing unit that
interpret the data, and a user-friendly interface that presents the information to healthcare providers and patients. The
implementation of this system aimed to enhance patient care through timely interventions, early detection of health
issues, and efficient resource utilization. It holds the potential to significantly improve patient outcomes and streamline
healthcare operations.

2. Literature Review

2.1. Advances in Health Monitoring Systems

In recent years, health monitoring systems have seen significant advancements due to the integration of cutting-edge
technologies (Pourpanah & Etemad, 2023). These systems have evolved from traditional manual methods to
sophisticated digital solutions that offer real-time monitoring and analysis. Innovations such as wearable devices,
mobile health applications, and IoT-enabled sensors have revolutionized the way patients’ health data is collected and
analyzed (Till et al., 2023). Wearable devices, like smartwatches and fitness trackers, can continuously monitor vital
signs such as heart rate, blood pressure, and oxygen levels, providing valuable data for early detection and management
of chronic conditions. The integration of artificial intelligence and machine learning algorithms into these systems has
enhanced their predictive capabilities, enabling personalized healthcare interventions. Furthermore, the development
of non-invasive monitoring techniques has increased patient comfort and compliance, making health monitoring more
efficient and effective.

2.2. Sensor Technologies, Data Processing and Algorithm Development

Sensor technologies form the backbone of modern health monitoring systems, enabling the continuous collection of
physiological data. Advanced sensors are capable of detecting a wide range of biological signals, including
electrocardiograms (ECG), photoplethysmograms (PPG), and electroencephalograms (EEG) (Kabara et al., 2022). These
sensors are increasingly being miniaturized and integrated into wearable and implantable devices, offering
unprecedented accuracy and convenience. Data processing plays a critical role in transforming raw sensor data into
meaningful health insights. This involves filtering, normalization, and feature extraction processes that ensure the data
is clean and usable for analysis. Algorithm development, particularly in the realm of artificial intelligence and machine
learning, has been pivotal in interpreting complex health data. Machine learning models can identify patterns and
anomalies in large datasets, enabling predictive analytics and early intervention strategies (Paigude & Shikalgar, 2022).
The combination of robust sensor technologies, sophisticated data processing techniques, and advanced algorithms has
significantly improved the reliability and functionality of health monitoring systems (Sivaparthipan & Karthick, 2023).

2.3. Remote Monitoring and Telemedicine

Remote monitoring and telemedicine have emerged as key components of modern healthcare, especially in the context
of managing chronic diseases and providing care to patients in remote areas (Volterrani & Sposato, 2019). Remote
monitoring systems leverage wearable devices and mobile health applications to continuously track patients’ vital signs
and transmit the data to healthcare providers in real-time. This continuous flow of information allows for timely
interventions and reduces the need for frequent in-person visits (Chauhan, 2023). Telemedicine, on the other hand,
utilizes telecommunications technology to provide clinical services from a distance. It enables healthcare professionals
to conduct virtual consultations, diagnose conditions, and prescribe treatments, thereby increasing accessibility and
convenience for patients. The integration of remote monitoring with telemedicine platforms has enhanced patient
outcomes by facilitating early detection of health issues, improving adherence to treatment plans, and enabling
continuous patient engagement.

2.4. Challenges and Ethical Considerations

Despite the numerous benefits, the implementation of integrated health monitoring systems faces several challenges
and ethical considerations. One major challenge is ensuring data privacy and security, as the continuous collection and
transmission of sensitive health data pose significant risks of unauthorized access and breaches. Developing robust
cybersecurity measures to protect patient data is crucial. Additionally, the accuracy and reliability of sensor data can be
affected by various factors such as device calibration, user behavior, and environmental conditions. Ethical
considerations include issues related to patient consent, data ownership, and the potential for data misuse. Ensuring
that patients are fully informed about how their data will be used and obtaining their consent is essential. Moreover,
there is a need to address disparities in access to health monitoring technologies, as not all patients may have the means
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to afford or use these advanced systems. Addressing these challenges and ethical issues is vital for the successful

adoption and implementation of health monitoring systems.

3. The proposed system

3.1. Some of the features of the proposed system include:

e Real- time Vital Signs Monitoring: Non-stop Monitoring of body temperature, ECG and environmental

temperature.

e Remote Data Transmission: Secure transmission of data to a remote gar¢on or pall platform using the Wi- fi

Module bedded on the Node MCU.

e Telemedicine Integration: Seamless integration with telemedicine platforms for remote consultations and

virtual care.

o User-friendly Interface: Intuitive Mobile app for cases and healthcare providers to pierce vital signs data,

analytics and perceptivity.

e Power Management: Energy-effective design with low power consumption and long- life battery.
e Scalability and Inflexibility: Modular design for easy integration of fresh detectors and features.

3.2. Some drawbacks of the Proposed System include:

Sensor accuracy and reliability concerns

Data transmission error or losses.

Patient compliance and adherence issues.

Limited battery life

Poor internet coverage could place a very big challenge during usage.

3.3. Vital Signs Monitoring

The proposed systems focuses on the following vitals:

e Body Temperature (BT)
e Electrocardiogram (ECG)
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Figure 1 Vital Signs Operations

3.4. Sensor Technology and Integration

Wearable sensor nodes

Bluetooth transmission modules

Plug-in monitoring units

Sensors for various physiological parameters
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3.5. Data Transmission and Storage

3.6.

Wireless communications infrastructure
Multiple communication techniques (BLE, GSM, Wi-Fi)

[ ]

[ ]

e Mobile network transmission

e Remote server and remote monitoring platform
Clinical Applications and Impact

e Improving patient safety and reducing workload of hospital staff
e Enhancing healthcare delivery through real-time monitoring and alerts
e Supporting medical personnel in diagnosing patient illnesses
e Promoting mobile medical care and remote monitoring
e System Design and Architecture:
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Figure 2 Block Diagram of the Proposed System
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Figure 3 Flow chart of the proposed system
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3.7. System Preparation and Testing

This step starts from the preparation of the measuring instrument and verifying the device. This test aims to ensure the
sensor is working correctly. First, heart rate sensor testing done by placing the sensor nodes on the chest area or
preferably the top of the patient’s arm. After that, it observed whether the sensor was able to record heart rate data and
display the beats per minute (BPM) value on the android device connected to the IoT module. Second, the DS18b20
sensor tested with griping the tip of the sensor and observing whether the sensor can display the temperature in units
of degrees Celsius. Temperature test results will display on the Android device also in degrees Celsius. This test as the
basis that the DS18b20 sensor is functioning correctly or not functioning. Body temperature data will vary according to
the physical condition of the patient when retrieving data.

Figure 4 Wearable sensor nodes for ECG and Temperature during operation

4., Conclusion

The body of literature on health monitoring systems for vital signs illustrates the transformative potential of these
technologies in modern healthcare. Advances in sensor technology, data processing algorithms, and remote monitoring
capabilities have collectively contributed to more effective and efficient patient care. However, ongoing challenges
related to data security, ethical considerations, and system integration need to be addressed to fully realize the benefits
of these systems. Future research should continue to explore innovative solutions and conduct large-scale studies to
further validate the efficacy and reliability of health monitoring systems.
4.1. Future Directions and Research
This study suggests the following areas of improvement for future research.

e Integration with artificial intelligence and machine learning for predictive analytics

e Development of non-invasive monitoring methods for chronic diseases
e Integration with wearable devices and IoT for ubiquitous health monitoring
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