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A B S T R A C T 

The IoT and other technologies are enabling healthcare access at remote locations by providing timely access to critical health data, thereby facilitating real-time 

monitoring and thus enhancing patient outcomes and clinical decision-making. Various applications of IoT technologies have led to better proactive healthcare 

management, with the help of wearable devices that can continuously monitor vital signs in patients. The integration of IoT technologies has led to efficient patient 

monitoring and enhanced patient care and safety by implementing more efficient, data-driven approaches that have transformed traditional methods. Data security 

concerns and the high costs of implementing these technologies remain a challenge. 

After synthesizing existing research on the “Impact of Integrated IoT Technologies on Patient Monitoring, Response Time, and Clinical Decision-Making Compared 

to Traditional Healthcare Systems,” we have tried to address the challenges associated with timely, precise, and uninterrupted healthcare services. The primary 

objective was to evaluate the efficacy of IoT in augmenting the accuracy and continuity of patient monitoring, to quantify response times and clinical decision 

support relative to conventional methodologies, to investigate the contributions of artificial intelligence and machine learning within IoT paradigms, to compare 

the resultant effects on healthcare outcomes and resource allocation, and to scrutinize the obstacles of data privacy, interoperability, and scalability. After an 

exhaustive studies on different methodologies, including real-time monitoring, AI integration, and edge computing, the results indicate that IoT-enabled systems 

can achieve a remarkable accuracy exceeding 90% in continuous monitoring of vital signs, reduce response times by as much as 70% through the implementation 

of fog and edge computing, and enhance clinical decision-making through AI-driven predictive analytics and interpretable models. Furthermore, the IoT and its 

supporting technologies helped in improving patient outcomes by decreasing re-admission rates and optimizing resource utilization. The adoption of IoT and its 

supporting technologies has always been a major concern to data security, interoperability, and scalability. At the end, we have tried to highlighted the potential of 

integrated IoT technologies to significantly transform healthcare delivery by enabling accurate monitoring, prompt interventions, and informed clinical decisions. 

The outcomes accentuate the necessity of establishing standardized protocols and robust security frameworks to foster scalable, secure, and efficient IoT integration 

across diverse healthcare settings. 
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1. Introduction 

Modern Healthcare System have an edge over the Traditional Healthcare System in terms of improved patient monitoring, diagnosis and treatment 

response time and clinical decision-making. This was made possible by integrating IoT technologies, ultimately leading to improved health outcomes. 

Over the past decade, healthcare systems have evolved from traditional manual monitoring to incorporating IoT-enabled devices, wearables, and smart 

sensors that facilitate continuous patient data collection and analysis(Khalef et al., 2024) (Kumar & Sobin, 2024) (Frimpong et al., 2023). This evolution 

is driven by demographic shifts such as aging populations and the rise of chronic diseases, which place significant strain on healthcare infrastructures(Peh, 

2024) (Malathi et al., 2024). The practical significance of this research is underscored by documented improvements in patient outcomes, including 

reductions in hospital readmissions and response times to critical alerts(Mahajan & Arora, 2024) (Pandey et al., 2024). Moreover, the integration of IoT 

with artificial intelligence (AI) and machine learning (ML) has further enhanced predictive capabilities and clinical decision support(Charfare et al., 2024) 

(Merabet et al., n.d.). 

Though there have been advancements in technologies, challenges also remain in fully realizing the potential of IoT and its technologies in healthcare. 

Existing literature reveals a knowledge gap concerning the comparative effectiveness of integrated IoT technologies versus traditional healthcare systems 

in improving patient monitoring accuracy, reducing response times, and supporting clinical decision-making(Arthi & Krishnaveni, 2024) (Keikhosrokiani, 

2021) (Najim et al., 2024). While some studies emphasize the benefits of real-time data and predictive analytics for proactive care(Abatal et al., 2024) 

(Sree & Reddy, 2024), others highlight concerns related to data privacy, interoperability, and the latency of cloud-based solutions(Shumba et al., 2022) 

(Upadhyaya et al., 2024). Controversies also exist regarding the scalability and energy efficiency of IoT deployments in clinical settings("A 

Comprehensive Framework For Iot, AI, A...", 2024) (T & S, 2024). The consequences of gaps between Modern and Traditional healthcare include sub-

optimal resource allocation and delay in action, which can adversely affect patient safety and healthcare costs(Frimpong et al., 2023). 

http://www.ijrpr.com/
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The conceptual framework for this review is grounded in the integration of IoT-enabled patient monitoring, real-time data analytics, and AI-driven clinical 

decision support systems(Ghode et al., 2024) (Lanjewar et al., 2024) (Gupta, 2024). Timely alert generation and informed treatment adjustments is the 

key for continuous health status tracking as one of the advantages of integrated IoT technologies. The framework aligns with theoretical models of 

personalized medicine and digital health ecosystems, emphasizing data-driven, patient-centric care(Tuấn & Thanh, 2024). 

The purpose of this systematic, thorough review is to critically evaluate the impact of IoT and its supporting technologies on patient monitoring, response 

time, and clinical decision-making as compared to traditional healthcare systems. The aim of this review is to understand the technological and operational 

gaps by synthesizing the evidence and guiding future research and implementation strategies. By addressing the identified knowledge gaps, this study 

contributes to optimizing healthcare outcomes and resource utilization in increasingly complex clinical environments(El-deep et al., 2025) (Kunal et al., 

2024). 

The employment of a comprehensive methodology, including a systematic search and analysis of recent peer-reviewed studies that focus on IoT 

applications in healthcare. Inclusion criteria emphasize studies that compare integrated IoT systems with traditional approaches, while exclusion criteria 

filter out non- comparative or outdated research. Findings are organized thematically to elucidate technological innovations, clinical impacts, and 

implementation challenges(Rani et al., 2024) (Huang et al., 2023). By analyzing comparative outcomes, the subsequent sections discusses the evolution 

of IoT technologies future directions for integrated IoT-enabled healthcare systems. 

2. Purpose and Scope of the Review  

This review is important as it addresses the critical need for timely, accurate, and continuous patient monitoring, which traditional healthcare systems 

often struggle to provide. This report will highlight the advancements in real-time data acquisition, predictive analytics, and decision support with the 

help of IoT and its technologies, by synthesizing current knowledge. Finally, the healthcare stakeholders will understand its benefits and challenges. They 

will also understand the use of integrated IoT solutions to enhance patient outcomes, reduce response times, and improve clinical decision-making 

processes, which is the future of the healthcare system. 

3. Specific Objectives 

• To evaluate current knowledge on the effectiveness of integrated IoT technologies in enhancing patient monitoring accuracy and continuity. 

• Benchmarking of existing IoT-enabled healthcare systems against traditional methods in terms of response time and clinical decision support. 

• Identification and synthesis of AI and machine learning techniques applied within IoT frameworks for predictive healthcare analytics. 

• How IoT integration compares and how it is impacting healthcare resource utilization, patient outcomes, and operational efficiency. 

• To remove challenges that arise on data privacy, interoperability, and system scalability in IoT-based healthcare implementations. 

 

4. Results 

4.1 Descriptive Summary of the Studies 

This section maps the research landscape of the literature on the Impact of Integrated IoT Technologies on Patient Monitoring, Response Time, and 

Clinical Decision-Making Compared to Traditional Healthcare Systems, focusing on how IoT integration enhances healthcare delivery. The studies 

encompass a broad range of methodologies, including system design, AI and machine learning applications, fog and edge computing, and real-time 

monitoring frameworks, with geographic and disciplinary diversity spanning global healthcare contexts. The analysis of different parameters has tried to 

resolve key research questions by improvements in monitoring accuracy, response times, clinical decision support, patient outcomes, and system 

integration challenges. A comprehensive understanding of IoT’s transformative role is found in the modern healthcare system. 
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4.2 Role in Healthcare 

Study Patient Monitoring 

Accuracy 

Response Time 

Reduction 

Clinical Decision 

Support 

Effectiveness 

Healthcare 

Outcome 

Improvement 

System Integration 

Challenges 

 

(Khalef et al., 2024) 

 

High precision via 

electrical sensors and 

wearables 

 

Enables prompt 

treatment 

adjustments 

 

Predictive analytics 

enhance decision-

making 

Reduces 

readmissions and 

improves care 

quality 

Interoperability and 

data privacy concerns 

addressed 

 

(Arthi & 

Krishnaveni, 2024) 

TinyML model 

achieves F1 score of 

0.93 for anomaly 

detection 

 

Fog computing 

reduces latency and 

packet loss 

Explainable AI 

supports trustable 

decisions 

 

Improves remote 

monitoring 

efficiency 

Energy efficiency and 

data compression 

challenges 

 

(Abatal et al., 2024) 

Continuous real- 

time data integration 

from multiple 

devices 

 

Faster access to 

patient data 

 

Machine learning 

predicts health trends 

 

Shortens hospital 

stays and 

readmissions 

 

Cloud-edge hybrid 

storage for scalability 

 

(Mahajan & Arora, 

2024) 

97.5% accuracy in 

vital signs 

monitoring 

30% faster response 

to critical alerts 

Predictive models 

forecast patient 

conditions 

20% improvement in 

patient outcomes 

Data privacy and 

operational cost 

reduction 

 

(Sree & Reddy, 

2024) 

AI-powered systems 

for continuous vital 

sign transmission 

Enables timely 

clinical interventions 

Risk assessment and 

early disease 

detection 

Minimizes hospital 

admissions 

Integration of 

intelligent systems and 

IoT devices 

 

(Ghode et al., 2024) 

Sensor data 

combined with AI 

improves diagnostic 

accuracy 

Real-time analytics 

enhance 

responsiveness 

AI algorithms 

provide actionable 

insights 

Demonstrated 

improved patient 

outcomes 

Addresses system 

integration and 

scalability 

("A 

Comprehensive 

Framework For 

Iot, AI, A...", 2024) 

Framework supports 

real-time monitoring 

with AI and ML 

Reduces decision 

latency 

Predictive analytics 

improve treatment 

plans 

Enhances operational 

efficiency 

Challenges in 

interoperability and 

data security 

 

 

 

(Rani et al., 2024) 

Similar to ("A 

Comprehensive 

Framework For Iot, 

AI, A...", 2024), 

comprehensive AI- 

IoT framework 

 

 

Supports low- 

latency decision- 

making 

 

AI and ML improve 

diagnostic accuracy 

Improves patient 

care delivery 

 

Data privacy and 

regulatory compliance 

issues 

 

(El-Gayar et al., 

2024) 

IoT applications 

improve patient 

engagement and 

monitoring 

Enables timely 

healthcare delivery 

Enhances care 

through Connected 

devices 

Reduces healthcare 

costs and improves 

outcomes 

Implementation 

barriers include 

infrastructure and 

training 

 

  

https://scispace.com/papers/integration-and-interoperability-of-connected-electrical-2hyyelga36m4
https://scispace.com/papers/integration-and-interoperability-of-connected-electrical-2hyyelga36m4
https://scispace.com/papers/optimized-tiny-machine-learning-and-explainable-ai-for-4zc5wlfhb104
https://scispace.com/papers/optimized-tiny-machine-learning-and-explainable-ai-for-4zc5wlfhb104
https://scispace.com/papers/optimized-tiny-machine-learning-and-explainable-ai-for-4zc5wlfhb104
https://scispace.com/papers/intelligent-interconnected-healthcare-system-integrating-iot-14smwd6cer0w
https://scispace.com/papers/intelligent-interconnected-healthcare-system-integrating-iot-14smwd6cer0w
https://scispace.com/papers/data-analysis-using-iot-technologies-for-enhanced-healthcare-473fwu2bvb
https://scispace.com/papers/data-analysis-using-iot-technologies-for-enhanced-healthcare-473fwu2bvb
https://scispace.com/papers/data-analysis-using-iot-technologies-for-enhanced-healthcare-473fwu2bvb
https://scispace.com/papers/applications-of-intelligent-systems-and-the-internet-of-66l6nuuq14ey
https://scispace.com/papers/applications-of-intelligent-systems-and-the-internet-of-66l6nuuq14ey
https://scispace.com/papers/a-holistic-approach-to-healthcare-analytics-using-iot-and-ai-26lzxw09w57a
https://scispace.com/papers/a-holistic-approach-to-healthcare-analytics-using-iot-and-ai-26lzxw09w57a
https://scispace.com/papers/a-comprehensive-framework-for-iot-ai-and-machine-learning-in-tjh2m7zts4ru
https://scispace.com/papers/a-comprehensive-framework-for-iot-ai-and-machine-learning-in-tjh2m7zts4ru
https://scispace.com/papers/a-comprehensive-framework-for-iot-ai-and-machine-learning-in-tjh2m7zts4ru
https://scispace.com/papers/a-comprehensive-framework-for-iot-ai-and-machine-learning-in-tjh2m7zts4ru
https://scispace.com/papers/a-comprehensive-framework-for-iot-ai-and-machine-learning-in-479sqcy7s8p6
https://scispace.com/papers/a-comprehensive-framework-for-iot-ai-and-machine-learning-in-tjh2m7zts4ru
https://scispace.com/papers/a-comprehensive-framework-for-iot-ai-and-machine-learning-in-tjh2m7zts4ru
https://scispace.com/papers/a-comprehensive-framework-for-iot-ai-and-machine-learning-in-tjh2m7zts4ru
https://scispace.com/papers/a-comprehensive-framework-for-iot-ai-and-machine-learning-in-tjh2m7zts4ru
https://scispace.com/papers/the-impact-of-the-internet-of-things-in-healthcare-delivery-69ffe20sp8ok
https://scispace.com/papers/the-impact-of-the-internet-of-things-in-healthcare-delivery-69ffe20sp8ok
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Study 

 

Patient Monitoring 

Accuracy 

 

Response Time 

Reduction 

Clinical Decision 

Support Effectiveness 

Healthcare Outcome 

Improvement 

System Integration 

Challenges 

 

(Kumar & Sobin, 2024) 

 

Real-time data 

collection via IoMT 

devices 

 

Early detection through 

remote monitoring 

Supports personalized 

treatment decisions 

 

Improves access in 

remote areas 

 

Security and 

interoperability 

challenges 

 

(Ramalakshmi et al., 

2024) 

 

Continuous vital sign 

tracking with 

encryption 

 

Facilitates prompt 

interventions 

 

Enables personalized 

care plans 

Reduces healthcare 

costs and improves 

engagement 

Device 

interoperability and data 

standardization 

 

 

(D et al., 2024) 

 

Low power sensors 

improve monitoring 

efficiency 

 

Real-time cloud data 

transmission 

Preventive treatment 

enabled by analytics 

 

Cost reduction and 

increased accessibility 

 

Scalability and 

performance optimization 

 

(Tuấn & Thanh, 2024) 

AI-enabled IoT 

improves chronic 

disease monitoring 

Early detection reduces 

response times 

Predictive analytics 

enhance management 

Decreases hospital 

admissions 

Data security and 

algorithmic bias 

challenges 

 

(Charfare et al., 2024) 

 

Wearables and health 

monitoring systems 

with AI 

Improves response 

times via edge 

computing 

 

AI enhances predictive 

accuracy 

 

Supports remote 

healthcare delivery 

Privacy, 

interoperability, and 

compliance issues 

 

(El-deep et al., 2025) 

IoMT integration 

improves real-time 

monitoring accuracy 

 

Enables timely clinical 

responses 

AI and blockchain 

improve decision 

support 

Enhances patient safety 

and reduces costs 

Regulatory and 

interoperability 

challenges 

 

(Peh, 2024) 

Wearable devices 

improve monitoring 

precision 

Reduces healthcare 

delivery delays 

Supports efficient 

healthcare workflows 

Lowers costs and 

boosts performance 

Security and patient 

education challenges 

 

(Meka et al., 2024) 

Embedded real-time 

monitoring with AI 

sensors 

Faster alert generation 

and response 

AI and deep learning 

improve data analysis 

Enhances patient care 

and tracking 

Inclusivity and security 

concerns 

 

(Sarkar et al., 2024) 

AI and IoMT 

integration for precise 

monitoring 

Real-time feedback for 

critical conditions 

AI methodologies 

improve system 

intelligence 

Supports ambient 

assisted living 

Research gaps in AI-

IoMT integration 

 

(Lanjewar et al., 2024) 

 

IoE and AI enable 

comprehensive health 

monitoring 

 

Real-time analysis 

reduces response 

delays 

 

AI predicts health risks 

and optimizes care 

Improves healthcare 

delivery efficiency 

Barriers include 

technology adoption and 

integration 

 

 

(T & S, 2024) 

 

Advanced algorithms 

achieve >95% accuracy 

in ICU 

Optimized algorithms 

reduce intervention 

delays 

 

AI models enhance 

predictive capabilities 

 

Improves ICU patient 

outcomes 

 

Computational resource 

and scalability issues 

 

  

https://scispace.com/papers/study-and-analysis-of-iot-based-telemedicine-and-remote-4506n3q5styy
https://scispace.com/papers/study-and-analysis-of-iot-based-telemedicine-and-remote-4506n3q5styy
https://scispace.com/papers/enhancing-healthcare-through-remote-patient-monitoring-using-4mchb5hmzn
https://scispace.com/papers/enhancing-healthcare-through-remote-patient-monitoring-using-4mchb5hmzn
https://scispace.com/papers/enhancing-healthcare-through-remote-patient-monitoring-using-4mchb5hmzn
https://scispace.com/papers/integrating-internet-of-things-in-remote-health-monitoring-tj5fd3ndn3
https://scispace.com/papers/harnessing-ai-and-iot-for-the-future-of-healthcare-a-3mx4og977nag
https://scispace.com/papers/harnessing-ai-and-iot-for-the-future-of-healthcare-a-3mx4og977nag
https://scispace.com/papers/iot-ai-in-healthcare-a-comprehensive-survey-of-current-1akka5nfqhvs
https://scispace.com/papers/iot-ai-in-healthcare-a-comprehensive-survey-of-current-1akka5nfqhvs
https://scispace.com/papers/a-comprehensive-survey-on-impact-of-applying-various-65hg717qcnyr
https://scispace.com/papers/a-comprehensive-survey-on-impact-of-applying-various-65hg717qcnyr
https://scispace.com/papers/the-evolution-of-internet-of-things-iot-in-global-healthcare-12u0pcxoj457
https://scispace.com/papers/real-time-embedded-monitoring-technologies-in-modern-308x0h2i9t
https://scispace.com/papers/real-time-embedded-monitoring-technologies-in-modern-308x0h2i9t
https://scispace.com/papers/smart-healthcare-exploring-the-internet-of-medical-things-3o8ymqdtgg
https://scispace.com/papers/smart-healthcare-exploring-the-internet-of-medical-things-3o8ymqdtgg
https://scispace.com/papers/smart-healthcare-systems-using-ioe-and-ai-2fgo921if720
https://scispace.com/papers/smart-healthcare-systems-using-ioe-and-ai-2fgo921if720
https://scispace.com/papers/iot-based-icu-healthcare-optimizing-patient-monitoring-and-5vy0h6bbit
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Study 

 

Patient Monitoring 

Accuracy 

 

Response Time 

Reduction 

Clinical Decision 

Support 

Effectiveness 

Healthcare Outcome 

Improvement 

System Integration 

Challenges 

 

(Frimpong et al., 2023) 

IoT enables 

continuous remote 

monitoring accuracy 

Shortens hospital 

stays and 

readmissions 

Facilitates effective 

doctor- patient 

communication 

Improves patient 

satisfaction and 

engagement 

Financial and adoption 

barriers 

 

(Huang et al., 2023) 

IoMT devices provide 

reliable health data 

collection 

Enables timely 

disease tracking and 

response 

Supports diagnostic 

and monitoring 

decisions 

Enhances smart 

hospital 

operations 

Challenges in 

deployment and data 

management 

 

(Shaik et al., 2023) 

 

AI-enabled RPM 

improves vital sign 

monitoring accuracy 

Early deterioration 

detection reduces 

response time 

 

AI personalizes 

monitoring and 

predictions 

 

Improves chronic 

disease management 

 

Implementation and 

data privacy challenges 

 

(Shumba et al., 2022) 

 

Wearable sensors 

with on-device AI 

improve accuracy 

Edge computing 

reduces latency and 

enhances privacy 

AI anomaly detection 

supports early 

warnings 

Enables independence 

for chronic patients 

 

Data packaging and 

modularity challenges 

 

(Kantipudi et al., 2021) 

Wireless sensors 

enable personalized 

health monitoring 

Cloud and AI reduce 

response delays 

AI supports decision-

making in remote 

care 

Enhances chronic 

disease management 

Security and cloud 

infrastructure 

challenges 

 

(Prajapati et al., 2017) 

IoT system improves 

ICU patient 

monitoring accuracy 

Fast 

communication 

reduces treatment 

delays 

Supports proactive 

treatment initiation 

Reduces human 

errors and improves 

outcomes 

 

Integration with 

existing ICU devices 

 

 

(Ahmad, 2024) 

IoT devices improve 

real-time patient and 

asset monitoring 

 

AI analytics optimize 

resource allocation 

AI-driven decisions 

improve hospital 

efficiency 

Reduces 

operational costs and 

improves care 

 

Data privacy and 

infrastructure 

investment 

 

(Malathi et al., 2024) 

 

IoT-enabled RPM 

provides accurate 

chronic disease data 

Real-time alerts 

reduce critical event 

response time 

 

AI analytics support 

personalized care 

Lowers healthcare 

costs and improves 

outcomes 

Security, scalability, 

and interoperability 

issues 

 

(Kunal et al., 2024) 

 

AIoT devices enable 

real-time vital sign 

monitoring 

Improves timeliness 

of health 

interventions 

 

AI supports early 

identification of 

disorders 

 

Enhances patient 

outcomes and system 

efficiency 

 

Ethical and 

interoperability 

challenges 

 

(Akilan et al., 2023) 

IoMT devices 

improve monitoring 

accuracy and data 

quality 

 

Enables timely 

telemedicine and 

remote care 

 

AI integration 

enhances clinical 

decision support 

 

Advances patient care 

and research 

 

Data security and 

regulatory challenges 

 

  

https://scispace.com/papers/the-impact-of-the-internet-of-things-iot-on-healthcare-2s0u1sq4j3
https://scispace.com/papers/the-impact-of-the-internet-of-things-iot-on-healthcare-2s0u1sq4j3
https://scispace.com/papers/internet-of-medical-things-a-systematic-review-1j24355j77
https://scispace.com/papers/internet-of-medical-things-a-systematic-review-1j24355j77
https://scispace.com/papers/remote-patient-monitoring-using-artificial-intelligence-ysn8thzo
https://scispace.com/papers/remote-patient-monitoring-using-artificial-intelligence-ysn8thzo
https://scispace.com/papers/leveraging-iot-aware-technologies-and-ai-techniques-for-real-3no8b1fc
https://scispace.com/papers/leveraging-iot-aware-technologies-and-ai-techniques-for-real-3no8b1fc
https://scispace.com/papers/remote-patient-monitoring-using-iot-cloud-computing-and-ai-1wt3lwgzk7
https://scispace.com/papers/remote-patient-monitoring-using-iot-cloud-computing-and-ai-1wt3lwgzk7
https://scispace.com/papers/an-intelligent-real-time-iot-based-system-irtbs-for-55fui6429i
https://scispace.com/papers/an-intelligent-real-time-iot-based-system-irtbs-for-55fui6429i
https://scispace.com/papers/enhancing-hospital-efficiency-through-iot-and-ai-a-smart-3uxj8zqrfi4g
https://scispace.com/papers/iot-enabled-remote-patient-monitoring-for-chronic-disease-3tv8f7c4i5
https://scispace.com/papers/iot-enabled-remote-patient-monitoring-for-chronic-disease-3tv8f7c4i5
https://scispace.com/papers/modern-healthcare-systems-5ew11gb70n
https://scispace.com/papers/modern-healthcare-systems-5ew11gb70n
https://scispace.com/papers/exploring-the-impact-and-potential-of-the-internet-of-2xonj8emon
https://scispace.com/papers/exploring-the-impact-and-potential-of-the-internet-of-2xonj8emon
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Study 

 

Patient Monitoring 

Accuracy 

 

Response Time 

Reduction 

Clinical Decision 

Support Effectiveness 

Healthcare 

Outcome 

Improvement 

System Integration 

Challenges 

 

(Upadhyaya et al., 

2024) 

 

IoT sensors enable 

accurate remote patient 

monitoring 

 

Real-time data access 

improves response 

times 

 

Supports efficient 

healthcare delivery 

 

Enhances patient 

outcomes and system 

efficiency 

Hardware- software 

integration challenges 

 

(Roy & Nahid, 2022) 

Cloud-based IoMT 

devices improve 

monitoring precision 

 

Enables efficient data 

analytics and response 

 

Supports critical 

decision-making 

systems 

 

Improves patient and 

clinician usability 

 

Adoption and 

deployment challenges 

 

 

(Almotairi, 2022) 

 

IoT improves hospital 

management and patient 

monitoring 

 

Enables timely access 

to diagnostic 

information 

Supports treatment 

administration anytime- 

anywhere 

 

Enhances elderly 

patient care at home 

 

Data volume, security, 

and cost challenges 

 

(Junaid et al., 2022) 

AI and IoT integration 

improves vital sign 

monitoring 

Enhances real- time 

data acquisition and 

analysis 

 

AI supports diagnosis 

and prognosis 

 

Improves healthcare 

delivery quality 

 

Addresses system 

integration and privacy 

 

(Thakare et al., 2022) 

AI-enabled IoT improves 

healthcare accessibility 

and prediction 

 

Reduces delays in 

diagnosis and treatment 

AI supports proactive 

healthcare coordination 

 

Enhances patient 

engagement and 

outcomes 

 

Challenges in system 

adoption and ethics 

 

(Keikhosrokiani, 2021) 

IoT enhances 

telemedicine data 

accuracy and reliability 

 

Improves emergency 

response times 

 

Supports medical and 

technical decision-

making 

 

Reduces medical 

errors and costs 

 

Role clarity and 

adoption barriers 

 

(Kenganal & P, 2016) 

 

Wireless IoT system 

accurately monitors vital 

signs 

Real-time alerts 

improve emergency 

response 

Supports continuous 

patient status updates 

 

Enhances nurse and 

doctor 

responsiveness 

 

Hardware and software 

integration issues 

 

(Hammed & Owis, 

2015) 

Wireless patient 

monitoring 

improves vital sign 

accuracy 

 

Enables remote 

communication and 

monitoring 

 

Facilitates timely 

clinical decisions 

Supports continuous 

patient care from 

home 

 

Integration of multiple 

system components 

 

(Shah & Chircu, n.d.) 

IoT and AI improve 

wearable device 

monitoring accuracy 

Enhances disease 

detection and patient 

care 

Supports sensor 

network data analysis 

Improves system 

efficacy and safety 

Regulatory and 

acceptance challenges 

 

(Merabet et al., n.d.) 

AI and IoMT improve 

medical decision support 

accuracy 

Real-time vital sign 

data enhances 

predictions 

AI assists in diagnosis 

and treatment planning 

 

Improves healthcare 

service efficiency 

 

Integration and 

innovation challenges 
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Study 

 

Patient Monitoring 

Accuracy 

 

Response Time 

Reduction 

Clinical Decision 

Support Effectiveness 

Healthcare 

Outcome 

Improvement 

System Integration 

Challenges 

 

 

(Djeddi et al., n.d.) 

 

AI and IoT improve 

health surveillance 

accuracy 

Enhances monitoring 

in hospitals and 

remote care 

Supports 

optimized patient 

outcome 

decisions 

 

Addresses data 

security and 

integration gaps 

 

Identifies critical 

implementation challenges 

 

(Pandey et al., 2024) 

 

IoT sensors with ML 

achieve 96% 

prediction accuracy 

 

Response time 

reduced to 200 

milliseconds 

AI predictive 

modeling improves 

early detection 

Improves patient 

satisfaction and 

reduces false alarms 

 

Optimal resource 

utilization and scalability 

 

 

(Najim et al., 2024) 

 

IoT and ANN achieve 

96% accuracy in vital 

sign monitoring 

Faster 

communication 

improves emergency 

response 

 

AI extracts features for 

clinical decisions 

 

Supports remote 

elderly patient care 

 

Wireless 

communication efficiency 

 

 

(Gupta, 2024) 

 

IoT and AI enable 

accurate real-time 

patient monitoring 

 

AI predictive analytics 

reduce unnecessary 

visits 

 

Supports early 

detection and 

personalized care 

Improves patient 

outcomes and 

system performance 

 

Integration challenges and 

ethical concerns 

 

(Dubey & R, 2024) 

 

AI and IoT enable 

continuous remote 

health monitoring 

Predictive analytics 

anticipate health 

deteriorations 

 

Supports personalized 

and proactive care 

Reduces hospital 

visits and 

improves 

outcomes 

 

Data security and system 

efficiency issues 

 

(Jyothi et al., 2024) 

 

AI and IoT sensors 

detect abnormal health 

patterns 

 

Real-time analysis 

supports timely 

interventions 

 

AI models classify 

health conditions 

accurately 

Enhances 

continuous patient 

observation 

 

Data privacy and 

classification challenges 

 

(Banoth et al., 2024) 

 

IoT and ML improve 

vital sign monitoring 

accuracy 

 

Early warnings reduce 

critical response times 

 

ML predicts health 

risks and trends 

Enables remote 

monitoring and 

reduces 

readmissions 

 

Data privacy and security 

concerns 

 

(Kumar et al., 2024) 

IoT and AI enable 

intelligent remote 

patient monitoring 

Real-time vital sign 

transmission reduces 

delays 

AI algorithms improve 

disease diagnosis 

Enhances patient 

comfort and reduces 

costs 

Implementation and data 

analytics challenges 

 

 

(Punj et al., 2024) 

 

Cloud IoT improves 

patient monitoring 

data accuracy 

 

Enables real-time 

analytics and faster 

responses 

 

Supports data- driven 

clinical decisions 

Enhances healthcare 

efficiency and 

outcomes 

 

Data security and privacy 

challenges 

 

( Sharma et al., 2024) 

AI and IoT provide 

precise real-time 

health monitoring 

AI reduces response 

times through 

predictive analytics 

Supports 

individualized 

healthcare 

interventions 

Advances 

preventive 

healthcare practices 

Addresses security, ethics, 

and  interoperability 

10. Conclusion 

The collective body of literature clearly demonstrates that the integration of IoT technologies with artificial intelligence significantly enhances patient 

monitoring by providing continuous, real-time, and highly accurate data acquisition. Advances in wearable sensors, embedded systems, and intelligent 

devices contribute to improved precision and reliability of vital sign tracking, surpassing traditional healthcare monitoring capabilities. This seamless, 

uninterrupted data flow enables earlier detection of anomalies and facilitates proactive patient care, which traditional intermittent monitoring methods 

often fail to achieve. Furthermore, the fusion of AI-driven analytics with IoT data enables sophisticated predictive modeling and risk assessment, 

supporting more informed, personalized, and timely clinical decision-making. Explainable AI methodologies enhance trust and adoption among clinicians 

by offering transparency and interpretability, addressing one of the key barriers in integrating AI into healthcare workflows. 

The literature also highlights substantial reductions in response times for critical health events due to optimized communication protocols, fog and edge 

computing architectures, and on-device anomaly detection. These technological developments minimize latency and enable timely interventions, which 

are crucial in acute and emergency care settings. While promising, some studies note challenges related to infrastructure limitations, network reliability, 

and scalability, particularly in resource-constrained or remote environments, which can impede consistent low-latency performance. 
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Improvements in healthcare outcomes are evidenced by decreased hospital readmissions, shortened lengths of stay, enhanced management of chronic 

diseases, and increased patient satisfaction. Remote patient monitoring empowered by IoT and AI facilitates continuous care beyond traditional hospital 

settings, improving accessibility and operational efficiency. However, successful outcome enhancement depends on effective system implementation, 

patient engagement, and integration within existing healthcare frameworks. 

Despite these advances, significant challenges persist. Data privacy, security, and interoperability remain critical concerns, with the healthcare sector 

grappling with regulatory compliance, data ownership, and vulnerability to cyber threats. The lack of universal standards and proprietary technologies 

hinders seamless device integration and system scalability. Moreover, methodological heterogeneity and limited large-scale clinical validation constrain 

the generalizability and robustness of many findings. User acceptance issues, driven by unfamiliarity and privacy apprehensions, further complicate 

widespread adoption. 

In summary, the reviewed research collectively indicates that integrated IoT and AI technologies hold transformative potential for enhancing patient 

monitoring accuracy, reducing response times, and supporting clinical decision-making, thereby improving healthcare delivery and outcomes compared 

to traditional systems. Nonetheless, realizing this potential fully requires addressing persistent challenges related to privacy, interoperability, scalability, 

and clinical validation, alongside fostering user trust and engagement. Continued interdisciplinary efforts focusing on standardization, secure 

architectures, and real-world clinical trials are essential to translate these technological innovations into sustainable, effective healthcare solutions. 
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