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 The Internet of Things (IoT) has revolutionized the healthcare industry by 

facilitating the real-time monitoring of patients and immediate alerts of critical 

conditions. IoT sensors and wearable monitors generate health data, which cloud 

computing and AI evaluate quickly. Software development is essential for safe 

data transfer and device interaction. IoT improves emergency response times, 

patient safety, and hospital admissions. AI, 5G, and edge computing are 

improving IoT's healthcare efficacy despite data security and system 

compatibility issues. 
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Introduction 

Technology has transformed healthcare, with IoT playing a key role in real-time patient monitoring. This 

technology swiftly gathers, analyzes, and delivers vital medical data. Early medical intervention and vital sign 

monitoring increase patient safety. IoT sensors capture real-time data, cloud computing protects storage, and AI 

improves diagnostics. Software development requires safe protocols and efficient algorithms for data transfer. 

Programming languages like Python and Java provide device integration and real-time alerts. IoT and 

sophisticated programming let doctors respond swiftly to emergencies, reducing risks and improving patient 

outcomes. This connection improves efficiency, making real-time health monitoring essential in contemporary 

healthcare. 

 

The Effectiveness of IoT in Sending Real-Time Alerts to Healthcare Providers  

Role of IoT in Real-Time Health Monitoring 

Healthcare IoT architecture uses sensors, edge devices, and cloud storage to monitor patient health in real-time. 

Edge devices analyze and send heart rate, oxygen, and glucose data to cloud servers from sensors (Misbahuddin et 

al., 2018). Cloud computing gives healthcare providers safe storage and simple access. IoT firmware is often 

developed using programming languages such as Python, Java, and C++, which ensures effective device 

connectivity and data processing (Sridhar, 2017). Some real-life examples are glucose monitors for diabetics and 

wireless ECG monitors that can pick up irregular heartbeats (Sana et al., 2020). IoT technologies increase health 
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monitoring by detecting important situations early and responding quicker, improving patient care and 

minimizing hospitalizations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Connection of the ambulance Wi-Fi network with the cellular network (Misbahuddin et al., 2018). 

 

Software and Cloud-Based Alert Mechanisms 

IoT-driven healthcare requires cloud computing to store and remotely access patient data securely. Healthcare 

practitioners may monitor patients remotely for prompt intervention. RESTful APIs improve IoT device-cloud 

platform connection by enabling safe data sharing (Sigwele et al., 2018). AI and machine learning discover 

irregularities and anticipate health concerns in massive datasets. These systems automate notifications, speeding 

vital reactions. In healthcare applications, AWS IoT Core and Azure IoT Hub provide real-time data processing 

and safe cloud integration (Bouslama et al., 2019). IoT improves patient outcomes by merging cloud computing, 

AI, and software-driven solutions for real-time health monitoring and emergency response. 

 

Security and Privacy Challenges in IoT Health Monitoring 

In IoT health monitoring, data security and privacy are key issues. Security protocols like TLS and AES-256 secure 

patient data during transmission and storage (Aliasgari et al., 2018). A decentralized and tamper-proof medical 

record management system using blockchain technology improves security. Maintaining patient confidentiality 

and preventing unwanted access requires HIPAA and GDPR compliance. IoT communications and health data 

are often encrypted using OpenSSL and MQTT with TLS (Behmanesh et al., 2020). By adopting robust 

cybersecurity measures, healthcare businesses may safely secure patient data, develop trust, and employ IoT-based 

real-time health monitoring systems. 
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Effectiveness of IoT in Critical Condition Alerts 

When a patient's condition deteriorates, IoT healthcare systems provide physicians and caregivers with real-time 

notifications to enhance emergency reaction times. Event-driven programming employs MQTT and WebSockets 

and sends notifications promptly when health measurements are aberrant (Swamy & Kota, 2020). IoT-based fall 

detection systems for elderly people employ motion sensors to detect falls and notify caretakers or hospitals of 

emergencies (Awais et al., 2019). IoT alerts improve patient safety, but false alarms, network latency, and 

healthcare system integration issues restrict them. Researchers are boosting accuracy with AI-driven predictions 

and latency with edge computing. IoT can improve critical condition warnings and save lives by improving these 

technologies. 

 
Figure 2. IoT-based patients’ bed-exit monitoring paradigm (Awais et al., 2019). 

 

Conclusion and Future Scope 

Real-time monitoring and urgent condition alerts from IoT have significantly enhanced healthcare. Patients are 

safer, hospital visits are reduced, and medical intervention is faster. Scalability, interoperability, and data security 

remain issues. New technologies like AI-driven predictive analytics, 5G-enabled IoT devices, and edge computing 

will boost efficiency and reaction times. Optimization of device connectivity, data security, and alert accuracy 

will depend on software development. Healthcare will become more proactive and effective as IoT technology 

advances.  
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