Task 2: Previous Studies on the Role of IoT in COVID-19 Management

Recent surveys highlight how Internet of Things (IoT) technologies helped manage the COVID-19 outbreak. Soni et al. (2021) cover the pandemic s impact on entire IoT ecosystems. They map sensor networks used for contact tracing, crowd counting, and surface disinfection, while also listing deployment snags and the new, more flexible architectures Covid forced teams to build. Umair et al. (2021) take a broader view, studying how the crisis sped IoT adoption in hospitals, smart homes, offices, public spaces, cars and factories. Drawing on project reports and industry alerts, they summarize key initiatives, flagged security and data overload risks, and fresh research paths that could keep momentum going.
Nasajpour et al. (2020) zoom in on healthcare alone, tracing IoT uses across three outbreak phases-early warning, isolation, and post discharge recovery. Their review describes wearables, patient dashboards, and telehealth gateways that spot symptoms, track vital signs, and free staff from unnecessary in-person visits. By feeding data to central systems in real time, these tools cut infection chances on wards while quickly alerting clinicians to patient changes, they argue, showing the tangible value of connected technology in crisis.
Other studies take a broader or complementary approach. Khan et al. (2022) report systematic review of AI-IoT (interplay between AI and IoT) against the backdrop of COVID-19. They classify and detail how IoT combined with AI, cloud/fog computing and related technologies have been used and conclude that these “AI-IoT” applications have had the maximum impact on healthcare – specifically through fog computing for edge analysis, deep learning for diagnostics, and blockchain for secure information exchange. Thottempudi et al. (2025) discuss IoT’s role in enhancing healthcare system resilience. It provides a structured snapshot of the way IoT was employed during COVID-19 for real-time monitoring of patients, telemedicine and remote health, and it outlines major adoption challenges (privacy, interoperability, data security) and approach to address them. 
Hemmati and Rahmani (2022) introduce a systematic review of literature on the Internet of Medical Things (IoMT) during the COVID period. They use a thorough SLR method to look at recent IoMT research (2019 – 2022) and measure system performance factors (such as response delay, accuracy, security). They create a classification of IoMT applications and point out open research questions in using IoT devices for healthcare amid the pandemic. Shanbehzadeh et al. (2022) also carry out a systematic review aiming to create a model of IoT adoption to detect and monitor early COVID-19 cases. Their review (covering 28 studies) uses the FITT (Fit between Individual, Task, and Technology) framework to identify key IoT users (patients, clinicians), technology layers (sensors, data platforms, networks), and tasks (on-body sensing, in-hospital monitoring, community tracing). They conclude that IoT-enabled monitoring and tracing plays a crucial role in controlling COVID-19 spread when combined with AI and real-time analytics.
Overall, these studies show that IoT-based solutions (wearables connected health platforms smart sensors) have gained strong support and seen widespread use to monitor patients, enable contact tracing, manage healthcare resources, and support telemedicine. They agree on key challenges: data security/privacy, system compatibility, and capacity limits. Few studies talk about resource-poor settings or unequal IoT access. So current research tends to stress the need for complete systems that combine IoT with cloud/edge computing and AI, to improve scalability and prediction abilities. This work lists areas of pandemic-focused IoT research that need more attention, for instance, Nasajpour et al. point out that IoT’s potential in post-recovery and public health policy remains unexploited - and many authors (like Thottempudi et al.) argue that building systems that can withstand future public health crises depends on creating robust, secure IoT-driven healthcare models.
The table below outlines the main points of the most important studies. It includes their objectives, methods, findings, and contributions.
	Reference
	Authors
	Study Description
	Methodology
	Study Questions / Objectives
	Key Findings / Results
	Contribution

	Soni et al. (2021)
	Soni, Hosseini, et al.
	Review of IoT contributions to COVID-19 response: surveys IoT/sensor technology being used for tracing, tracking, and reducing virus transmission; addresses deployment issues and the pandemic’s impact on IoT system development.
	Literature survey (IEEE survey paper)
	How has COVID-19 influenced IoT technologies, and what contributions/challenges has IoT shown in pandemic management?
	Catalogs IoT-based systems for social distancing, contact tracing, remote patient monitoring. Highlights the challenges of IoT deployment (e.g. sensor deployment ethics, privacy) and how COVID-adapted IoT architectures are required. Answers how COVID-19 affects the development of IoT.
	Provides an overall picture of IoT-enabled pandemic responses and a vision for IoT beyond COVID. Offers a systematic “ecosystem” of IoT components and trends, and identifies research gaps in IoT for healthcare in global emergencies.

	Umair et al. (2021)
	Muhammad Umair et al.
	Analysis of the impact of COVID-19 on IoT adoption across industries. Includes IoT applications/initiatives in healthcare, homes, buildings, cities, transport, industry; based on literature, industry reports, expert views.

	Literature review + industry reports
	What is the impact of the pandemic on IoT adoption in health and other industries. What IoT applications emerged from COVID-19, and what are the challenges/areas of research that emerge?
	Finds IoT adoption trends vary by sector: e.g. dramatic push for smart health (telemedicine, monitoring) and building disinfecting, but languid uptake in troubled sectors. Regards existing IoT deployments (e.g. wearables, telework-enabled smart home sensors) and notices near-term limitations (economic recession) and long-term drivers.
	Initial study to outline COVID-19’s impact on IoT across various industries. It charts Sectors-wise IoT initiatives (captured in charts) and identifies challenges (privacy, talent, ROI) and research required. Proposes ways to spur IoT adoption after the pandemic.


	Nasajpour et al. (2020)
	Nasajpour, Pouriyeh, et al.
	Exploratory research on IoT for future and current pandemics. Reviews current IoT architectures and applications in three phases: early diagnosis, quarantine, recovery. Focus on wearable sensors, drones, IoT platforms.

	Exploratory literature review (survey)
	What are the IoT devices/applications that are used to diagnose, monitor and post-recovery treatment of COVID-19? What IoT-based platforms and architectures support these phases?

	Summarizes several IoT solutions: i.e. IoT thermometers, smart helmets for fever detection; robots and drones for decontamination; IoT platforms for home monitoring and tracking. Classifies the findings into “three phases” (early detection, isolation/quarantine, recovery). Emphasizes IoT's capability to reduce transmission risk through remote monitoring.

	Provides one of the earliest systematic reviews of IoT in COVID response. Provides a phase-based framework (diagnosis, quarantine, recovery) for IoT applications to categorize pandemics. Highlights the scale of IoT solutions and suggests that digital tracking and monitoring are essential to “flatten the curve.” Emphasizes the need to reduce public gatherings and curfews.


	Khan et al. (2022)
	J. I. Khan et al.
	Systematic review of AI-enhanced IoT (“AI-IoT”) technologies applied against COVID-19. Covers IoT, AI, cloud/fog computing, deep learning, blockchain and other digital technologies as applied in COVID-19 healthcare.
	Systematic literature review (IEEE Access)
	What does AI-IoT have technologies and applications for COVID-19? Which AI and IoT techniques affected health services most during the epidemic?
	It suggests that IoT-II solutions (e.g. IoT-sensor + fog calculation + deep learning) were strongly supported, and support the COVID-19 health care system (e.g. diagnosis, monitoring). Fog calculation, deep neural yarns and blockchain identify as important technologies in the health care IoT applications for epidemic control. The image to detect the symptoms highlights analysis and role of ML.
	Generates a taxonomy of “AI-IoT” solutions in COVID management and points out that the application of IoT and AI was most successful in healthcare. Provides an insight into which technologies (fog, DL, etc.) are crucial for the success of IoT. Suggests a taxonomy of AI-IoT research directions.

	Thottempudi et al. (2025)
	P. Thottempudi et al.
	Review of IOT's role in epidemic flexibility. Analysis performs how IoT was advantageous under COVID-19 (real-time monitoring, telemedicine, etc.), and proposes a structured IoT-healthcare structure. Recognizes adoption barriers.
	Literature review and framework proposal
	How can IoT technologies increase the flexibility of health care during the epidemic? Which overview can IoT to integrate into emergency preparedness? What challenges (security, differences) should be solved?
	The IoT applications (wearables, external care) used in COVID-19 present a comprehensive analysis. IoT proposes an overview to integrate IoT into the health care system to handle the epidemic. Identify major challenges - privacy, standards missing, data protection - and recommend future techniques (safe IoT networks, standardized protocol) to remove them.
	The epidemic provides a “digital health flexibility” structure for IoT in the reaction. The contribution includes outlining cases of IoT use (patient tracking, smart ambulance, telehealth), suggesting IoT-Healthcare integration models and expanding strategies to solve IoT security and interoperability problems. IoT guides political decision makers and doctors by adoption.

	Hemmati & Rahmani (2022)
	A. Hemmati and A. M. Rahmani
	Organized literature review of the internet of medical things (IoMT) during the COVID-19. Evaluate the Recent IOMT Study (2019-2022), Focusing on Device Performance Factors (Delay, Accuracy, Cost, Security) and Open Issues.
	Systematic literature review (MDPI Sustainability)
	What is the status of IoMT Research in the Covid-19 era? WHICH Evaluation Criteria (Delay, Accuracy, etc.) Are Given Priority, and What Challenges Remain?
	41 analyzed recent IoMT studies; it suggests that low communication delays (38%) and high accuracy (28%) are the most quoted performance factor in IoMT COVID applications. Reports that security and cost were less emphasized (6% each). Suffering larger applications (remote monitoring, data analysis) and identify research intervals as concern for privacy and lack of standardization
	Introduces a classification to classify IoMT aspects in COVID-19 management. This explains the evaluation matrix used in IoMT units, emphasizes the emphasis on delay/accuracy in the study and prepares research questions to direct future work. In addition, it discusses open challenges like security and proposes directions for IoMT enhancement.

	Shanbehzadeh et al. (2022)
	M. Shanbehzadeh et al.
	Systematic review and IoT adoption framework for COVID-19 case detection/monitoring. Applies the FITT (Fit between Individual, Task, Technology) model to analyze the use of IoT devices and systems to detect COVID-19 early.
	Systematic literature review (Int. J. Preventive Med.)
	In what ways has IoT been adopted for early COVID-19 detection and monitoring? What are the users, technologies, and tasks in IoT-based surveillance systems?
	Reviews 28 studies; maps out IoT stakeholders (health workers, patients), technology layers (sensors, data platforms, networks), and applications on on-body, in-hospital, and community scales. Concludes that IoT (historically combined with AI and cloud) is the key to ubiquitous patient monitoring and quarantine compliance, enabling smart lockdown policies.
	Aims to put forward an IoT adoption framework using the FITT model. Identifies primary/secondary users and required technologies for on-body sensors, clinical monitoring, and community tracing. Demonstrates how an end-to-end IoT architecture can help with complete pandemic surveillance and control.

	Al-Turjman & Nawaz (2021)
	Al-Turjman, F., & Nawaz, M.
	Investigates the interplay of blockchain with IoT for secure COVID-19 data sharing
	Conceptual framework and simulation
	How does blockchain address IoT data privacy/security challenges in pandemic management?
	To propose a blockchain-enabled secure IoT model for health data for COVID-19
	Improved trust and transparency in IoT health networks; improved data integrity

	Kumar et al. (2020)
	Kumar, N., Mallick, P. K., & Sahoo, B.
	Proposes IoT-based intelligent helmet for COVID-19 symptom monitoring in crowds
	Prototype development and field test
	Is a smart wearable device capable of detecting fever/symptoms in crowds using IoT sensors?

	To create a smart helmet with thermal and camera sensors for real-time crowd screening

	High accuracy of detection of high temperature; ideal for real-time public screening


	Albahri et al. (2021)
	Albahri, O. S., Zaidan, A. A., & Zaidan, B. B.
	Reviews decision-making IoT systems with AI support for COVID-19 diagnosis

	Systematic literature review
	What are the IoT-AI decision support tools utilized in pandemic diagnosis and triage?

	To categorize and evaluate smart IoT systems for COVID-19 decision-making

	Gap in interpretability and integration with AI; proposed classification framework

	Mohammed et al. (2022)
	Mohammed, M. A., Abdulkareem, K. H., & Mostafa, S. A.
	Fog computing-based IoT telemedicine system

	Case study + performance evaluation
	How does fog computing enhance latency and scalability of IoT in telemedicine?

	To design and validate a low-latency, scalable IoT telemedicine platform with fog nodes

	Achieved lower latency and bandwidth utilization; scalable for rural applications


	Singh et al. (2023)
	Singh, R., Sharma, R., & Rani, S.
	Investigates multi-layered IoT architecture for COVID-19 in smart cities

	Architecture proposal + simulation
	How is pandemic control in cities optimized for a multi-layer IoT architecture?

	Constructs layered IoT architecture with sensors, edge/cloud computing, and analytics

	Real-time data flow among sensors, edge, and cloud optimization; response optimization
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