i, INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,

% ey ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume X1V, Issue Ill, March 2025

loT-Driven Smart Healthcare: Current Trends, Future Prospects,
Applications, and Challenges

Diksha Agarwal'and Dr. Sanjay Tejasvee?

'Research Scholar, ?Assistant Professor
1.2 Master of Computer Applications Department (Ph.D Research Center of Bikaner Technical University),
1.2 Engineering College Bikaner (A Constituent College of Bikaner Technical University),
DOI : https://doi.org/10.51583/1JL TEMAS.2025.140300046
Received: 31 March 2025; Accepted: 02 April 2025; Published: 17 April 2025

Abstract: 10T (Interent of Things) driven smart healthcare is transforming patient care through connected devices and real-time data.
The evidence leans toward applications like remote monitoring and telemedicine, but challenges such as data security and cost
remain significant. An unexpected detail is the potential for 10T to bridge global health equity gaps, particularly in underserved
regions .Current trends include remote patient monitoring and smart hospitals. Telemedicine is expanding, connecting patients with
providers virtually. Future prospects involve personalized medicine and. Blockchain (BChain) and Artificial intelligence (Al) could
enhance data security, while ambient intelligence improves care. It seems likely that future prospects include personalized medicine
and advanced networks like 5G/6G, enhancing global health access. However there are lot things related to 10T for smart healthcare,
but this paper exploring topics around technologies, challenges, and opportunities.
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|. Introduction

loT-driven smart healthcare uses the Internet of Things (10T) to connect devices like wearables and hospital sensors, collecting and
analyzing data in real time. This helps improve patient care, make hospitals more efficient, and expand access to healthcare services.
Today, wearable devices like smart watches monitor heart rate and activity, while remote patient monitoring lets doctors check on
patients at home. Smart hospitals use 10T to track equipment, and telemedicine connects patients with doctors virtually. Following
figure 1 is sowing the recent communication system of healthcare system.

Cloud Platform

[ v TR Sl = ’"/".77" = RS 2 ST (0)
| » ¥ 1,
: ‘ \A(/Q/A
! Gateways s | '\.O‘?/}'
‘ : -\_O/{p
: : N
I N §
| Y. X
bimmis—ns e S ARa s ] a
i e R i i e
| I'e | 5 | ™
- =
|
| oo ﬂ e =
! =
} [ s
|
| |
| |

Fig. 1: Communication System of Healthcare System in Recent Era.
(Source: https://ars.els-cdn.com/content/image/1-s2.0-S0925231223011402-gr3.jpg)

The COVID-19 pandemic boosted these trends, showing their importance during health crises. Looking ahead, loT could
personalize treatments based on your health data, use fast 5/6G networks for real-time surgeries, and secure data with blockchain.
It might also create smart environments that adapt to your needs and help people in low-income areas get better healthcare. 10T is
used for managing chronic diseases at home, optimizing hospital operations, providing virtual doctor visits, helping elderly
people live safely, and predicting diseases early to prevent outbreaks. There are hurdles, like keeping patient data safe from
hackers, making different devices work together, handling large amounts of data, and the high cost of setting up these systems.
Ethical issues, like who owns your health data, also need attention.
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Il. Current Trends
A number of trends are affecting healthcare delivery in loT-driven smart healthcare:
RPM (Remote Patient Monitoring)

Real-time vital sign tracking outside clinical settings is possible with RPM and wearable sensors and smart implants. Healthcare
providers receive data from glucose monitors and heart rate trackers over the cloud. Research shows that multi-hop loT
frameworks improve biosensor accuracy and accessibility [1]. The global RPM market, worth USD 5.2 billion in 2023, is
predicted to expand 18.6% through 2030 due to broad usage [2].

Integration of Al and Data Analytics

10T, Al, and big data analytics enable predictive insights like early anomaly identification and personalised treatment regimens.
The French Amiens Picardy University Hospital's "3P-U" project optimises hospital operations and reduces readmissions using
predictive analytics [3]. This improves operational efficiency and decision-making.

In cloud-based 10T systems, edge and fog computing reduce latency and bandwidth by processing data closer to the source. Fog-
based loT healthcare frameworks reduce energy usage and network strain, making them suited for emergency treatment [4].

5G/Next-Generation Connectivity

5G networks enable quicker, more reliable data transmission for 10T. For remote surgeries and real-time diagnostics, reduced
latency is essential [5]. 5G is expected to scale smart healthcare globally.

Wearable Technology and Smart Devices

Medical-grade sensors in smart watches and fitness trackers detect chronic ailments. The Dexcom Continuous Glucose
Monitoring System shows how 10T increases patient autonomy and care [6].

I11. Current Key Applications
loT-driven smart healthcare offers a diverse range of applications that enhance efficiency, accessibility, and patient outcomes:
Chronic Disease Management

IoT devices enable continuous monitoring of conditions like diabetes, hypertension, and Parkinson’s disease. Al-enhanced loT
systems, for instance, improve gait in Parkinson’s patients by integrating robotics and sensor data for therapy [7].

Hospital Operations and Asset Management

0T optimizes hospital resources through asset tracking (e.g., medical equipment, beds) and predictive maintenance, reducing
costs and improving care delivery in high-pressure settings like emergency departments [8].

Telemedicine and Remote Care

loT supports telemedicine by connecting patients and providers via smart devices, reducing in-person visits. This was critical
during the COVID-19 pandemic, with loMT solutions deployed for remote monitoring and management [9].

Smart Homes and Ambient Intelligence

loT integrates with ambient intelligence to create smart home environments that support elderly and disabled individuals. Sensors
detect health events (e.qg., falls, irregular heartbeats) and alert caregivers, enhancing safety and independence [10].

Public Health and Pandemic Response

0T has aided public health efforts, such as tracking infectious diseases during COVID-19. Nations utilized 1oMT for contact
tracing, real-time health updates, and resource allocation, showcasing its scalability in crises [11].

1V. Future Prospects
The future of loT-driven smart healthcare is promising, driven by innovation and evolving needs:
Personalized Medicine

Advances in loT and Al are enabling tailored treatment plans based on genetic, environmental, and lifestyle data, advancing
precision medicine and potentially reducing costs [12].

Blockchain for Security

Blockchain (BChain) integration with 10T is expected to enhance data security and privacy, addressing adoption barriers by
enabling secure, decentralized health records [13].
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Internet of Nano Things (IoNT)

The miniaturization of 10T to nanoscale levels (IoNT) could revolutionize diagnostics and treatment through targeted drug
delivery and cellular monitoring [14].

Global Adoption and Policy Support

International collaboration and policy frameworks are likely to accelerate 10T deployment, especially in developing nations.
Smart cities with integrated healthcare systems are a key focus [15].

Sustainability and Cost Reduction

IoT’s resource optimization aligns with sustainability goals, making healthcare more affordable and accessible through energy-
efficient devices and reduced hospital stays [16].

V. Challenges
Despite its potential, l0T-driven smart healthcare faces significant obstacles:
Security and Privacy

Transmitting sensitive health data over networks poses cybersecurity risks. Research identifies vulnerabilities in 10T devices as a
persistent threat, necessitating robust encryption and access controls [17].

Interoperability

The lack of standardized protocols across IoT devices hampers integration, particularly in heterogeneous environments like
hospitals with multiple vendors [18].

Scalability and Resource Constraints

Scaling 10T solutions to large populations or resource-limited settings requires overcoming high costs, power consumption, and
infrastructure gaps [19].

Data Management

The volume of data from 10T devices challenges storage, processing, and real-time usability. Ensuring data quality and veracity
remains a technical hurdle [20].

User Acceptance and Economic Viability

Adoption hinges on trust from patients and providers, as well as cost-effectiveness. High initial investments and maintenance
costs can deter implementation, especially in underfunded systems [21].

V1. Current Landscape

In Recent era, loT-driven smart healthcare is a dynamic field. The market is projected to grow from $127.7 billion in 2023 to
$289.2 billion by 2028, with a CAGR of 17.8%, underscoring its economic impact [22]. Research is increasingly
interdisciplinary, combining loT with Al, blockchain, and 5G to tackle technical and societal challenges. While developed nations
lead adoption, emerging markets leverage 10T to address healthcare disparities, supported by low-cost sensors and mobile
connectivity [23]. The field remains fragmented, with no dominant research network, indicating a nascent yet rapidly evolving
domain.

VII. Conclusion

In conclusion, loT-driven smart healthcare balances transformative potential with complex challenges. Advances in connectivity,
computing, and security will shape its future, offering a vision of proactive, personalized, and efficient healthcare. Future research
must prioritize interoperability, scalability, and trust to ensure broad benefits across diverse populations. The loT-based smart
healthcare ecosystem offers innovative solutions to healthcare challenges. Its future lies in personalized, secure, and accessible
systems, with applications like RPM and telemedicine demonstrating impact. Challenges such as security and cost persist, but the
literature provides a roadmap for progress. Balancing innovation with ethics will be key to its success
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