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Abstract

The increasing prevalence of chronic diseases, particularly diabetes mellitus, has created a need for intelligent and
scalable healthcare systems. The Internet of Medical Things (IoMT) enables continuous patient monitoring, real-
time data collection, and improved clinical decision-making. This chapter presents a systematic review of loMT
applications for diabetes management using a multi-method approach that combines structural coding, Quanteda-
based text mining, Latent Dirichlet Allocation (LDA), and the Fuzzy Analytic Hierarchy Process (FAHP).The
analysis shows that wearable sensors are the core components of IoMT systems, while cloud, fog, and edge
computing support efficient data processing and timely healthcare services. LDA identified major research themes
related to patient monitoring and data-driven healthcare. The study highlights the importance of adopting edge-
enabled I0MT architectures to improve response time, data privacy, and system efficiency. Overall, this chapter
provides a clear overview of current loMT technologies and future research directions for developing reliable,
scalable, and patient-centered healthcare systems.

Keywords: Internet of Medical Things (IloMT), Wearable Sensors, Edge Computing, Latent Dirichlet Allocation
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1. Introduction

The Internet of Things (I0T) has become an important technology in modern healthcare by connecting
wearable sensors, medical devices, and mobile applications. This connectivity supports continuous health
monitoring, real-time data collection, and communication between patients and healthcare providers,
leading to improved disease management and personalized healthcare services [1], [2].

IoT is especially valuable in the management of chronic diseases, where regular monitoring and
timely medical intervention are essential. By collecting and analysing patient data,loT systems help
healthcare professionals make informed decisions, improve treatment outcomes, and enhance the quality
of life of patients [3]-[5].

The growing number of chronic diseases, particularly in developing countries, has increased the
demand for efficient and affordable healthcare solutions[6]. loT-based healthcare systems offer a
practical solution by enabling remote monitoring, reducing healthcare costs, and supporting early
diagnosis and timely treatment [7], [8].

This chapter provides a systematic review of 10T applications in chronic disease management,
with a focus on diabetes mellitus. It discusses current technologies, research trends, and the role of edge
intelligence in improving real-time decision-making, reducing latency, and enhancing data privacy in
healthcare systems.

2. Key Applications of loMT in Healthcare
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2.1 Remote Patient Monitoring

IoOMT enables continuous monitoring of patients through wearable sensors and connected medical
devices that collect real-time health data, such as vital signs and disease-related parameters. Continuous
monitoring is particularly beneficial for patients with chronic diseases, improving long-term disease
management and preventive care [9], [10].

2.2 Telemedicine and Telehealth

IoMT supports telemedicine by enabling remote consultations, real-time patient monitoring, and secure
communication between patients and healthcare providers. This improves access to healthcare services,
especially in rural and underserved areas, while reducing travel costs and increasing patient convenience
[11].

2.3 Chronic Disease Management

IoMT plays an important role in managing chronic diseases such as diabetes, cardiovascular disorders,
and respiratory illnesses. Wearable and implantable devices continuously collect patient data, enabling
early detection of health abnormalities, personalized treatment, and long-term disease monitoring. These
capabilities improve disease control and enhance patient quality of life.

2.4 Medication Management

Smart medication systems, including connected pill dispensers and mobile health applications, help
patients follow prescribed treatment schedules by providing reminders and monitoring medication usage.
These systems reduce medication errors, improve treatment adherence, and allow healthcare providers to
monitor patient compliance remotely, resulting in better clinical outcomes [12], [13].

2.5 Data Analytics and Predictive Intelligence

IoMT devices generate large volumes of healthcare data that can be analysed using machine learning and
predictive analytics. These techniques support early disease detection, monitor disease progression, and
assist clinical decision-making. The integration of edge computing further improves system performance
by reducing latency, minimizing cloud dependence, and enhancing data privacy [14].

2.6 Operational Efficiency

IoMT improves healthcare operations by automating routine tasks, optimizing resource utilization, and
simplifying clinical workflows. These improvements reduce operational costs, increase efficiency, and
allow healthcare professionals to devote more time to patient care, leading to better healthcare services
and outcomes [15].

3. loMT Architecture for Diabetes Management

The Internet of Medical Things (I0MT) architecture supports continuous glucose monitoring, real-time
healthcare, and intelligent clinical decision-making for diabetes management. It consists of four main
layers: the sensing layer, edge/fog layer, cloud and Al layer, and communication layer. Together, these
layers enable efficient data collection, processing, storage, and transmission while improving system
performance and data security [16], [17].
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3.1 Sensing Layer

The sensing layer collects real-time physiological data using wearable and implantable medical devices.
In diabetes care, Continuous Glucose Monitoring (CGM) systems, smart insulin pumps, non-invasive
glucose sensors, and wearable fitness trackers continuously measure glucose levels and other health
parameters [18]. Reliable data collection at this layer is essential for accurate monitoring and clinical
decision-making.

3.2 Edge/Fog Layer

The edge/fog layer processes data close to the patient using smartphones, gateways, or embedded
devices, reducing the need to transmit all data to the cloud [19]. It performs preliminary analysis, detects
abnormal glucose levels, generates immediate alerts, and filters data before transmission. Local
processing reduces latency and enables faster clinical responses.

3.3 Cloud and Al Layer

The cloud layer stores long-term patient records and supports advanced data analysis using artificial
intelligence (Al) and machine learning (ML) techniques [20]. It enables healthcare providers to monitor
patients remotely, predict glucose trends, generate personalized treatment recommendations, and
integrate patient information with electronic health records (EHR).

3.4 Communication Technologies

Wireless communication enables reliable data exchange between IoMT devices and healthcare systems
[21]. Bluetooth Low Energy (BLE) is widely used for wearable devices because of its low power
consumption. The choice of communication technology depends on the required transmission range,
energy efficiency, and deployment environment.

The integration of these layers creates an efficient loMT system for diabetes management. By
combining wearable sensing, edge computing, cloud analytics, and reliable communication technologies,
IoMT enables timely decision-making, improves patient monitoring, enhances data privacy, and supports
effective healthcare delivery in both urban and rural settings [22].

4. Methodology

This study employs a multi-stage methodology to analyse the use of Internet of Things (10T) technologies
in chronic disease management. Both qualitative and quantitative methods were used, including structural
coding, Quanteda-based text mining, Latent Dirichlet Allocation (LDA), and the Fuzzy Analytic
Hierarchy Process (FAHP). These techniques were applied to identify research trends, classify IoT
applications, and prioritise key technologies for chronic disease management [23].

4.1 Structural Coding Approach

A systematic literature review was conducted to examine recent developments in loT-based chronic
disease management. Since wireless sensor networks are a core component of 10T, both search terms
were included to improve the coverage of relevant studies [24].

A total of 161 relevant studies were selected and classified according to the World Health
Organization (WHO) list of chronic diseases. Additional searches were performed through Google
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Scholar when literature on specific diseases was limited. The overall workflow of the structural coding
process is illustrated in Fig. 1. Structural coding was then applied to identify recurring technologies,
research patterns, and disease-specific applications, enabling consistent extraction of relevant information
while reducing ambiguity in technology identification.
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Fig. 1. Structural coding framework for systematic identification of loMT technologies in chronic disease
literature.

4.2 Quanteda-Based Text Mining
The selected publications were converted into plain text and analysed using the R programming environment with
the Quanteda package. This approach enabled efficient processing of large text datasets while improving the
identification of disease-specific loMT applications. Manual verification was performed to minimise errors caused
by incidental disease mentions, ensuring reliable classification of the literature [26], [27].
4.3 Latent Dirichlet Allocation (LDA) for Topic Modelling
Latent Dirichlet Allocation (LDA) was used to identify the major research themes in loMT-based chronic disease
management. The optimal number of topics was determined using coherence and perplexity measures, while word
clouds were generated to visualise frequently occurring terms as given in Fig.2.

The LDA analysis identified important research areas, including remote patient monitoring, wearable
healthcare devices, data security, privacy, and disease-specific loMT applications. The extracted topics provided a
structured understanding of current research trends and highlighted future opportunities for developing intelligent
IoOMT healthcare systems [19], [21].
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Fig. 2. Workflow of Latent Dirichlet Allocation (LDA) for topic extraction from loMT literature.
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4.4 Fuzzy Analytic Hierarchy Process (FAHP) for Prioritizing Chronic Diseases in loT
Applications:

The Fuzzy Analytic Hierarchy Process (FAHP) was used to prioritise chronic diseases based on
their suitability for IoMT applications. FAHP combines the Analytic Hierarchy Process (AHP) with
fuzzy logic to handle uncertainty in expert judgments, providing more reliable decision-making [16]. The
FAHP workflow used in this study is shown in Fig. 3.

The FAHP analysis ranked the chronic diseases according to their priority for loMT
implementation. Among the evaluated diseases, cardiovascular diseases received the highest priority,
indicating their significant healthcare burden and the potential benefits of IoMT technologies in
improving monitoring and disease management [25].
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Fig.3 Fuzzy Analytic Hierarchy Process (FAHP) model for prioritizing chronic diseases based on l1oT
applicability.

5. Results and Discussion

This section presents the findings obtained from structural coding, Latent Dirichlet Allocation (LDA),
and the Fuzzy Analytic Hierarchy Process (FAHP). The combined analysis provides a comprehensive
understanding of IoMT technologies, research trends, and disease prioritization in chronic disease
management.

5.1 IoMT Technologies for Chronic Disease Management

The analysis identified wearable sensors as the primary source of physiological data in loMT systems.
Devices such as continuous glucose monitors, smart insulin pumps, and fitness trackers enable
continuous monitoring of glucose levels, heart rate, and physical activity.

Healthcare data are processed using cloud computing, big data analytics, and edge/fog computing.
Cloud platforms provide scalable storage and advanced analytics, while edge and fog computing support
low-latency processing and rapid clinical responses. Security is strengthened through blockchain
technology for secure data sharing and semantic technologies that improve interoperability between
healthcare systems. The overall architecture of the loMT-based chronic disease management system is
illustrated in Fig. 4.
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Fig. 4. Architecture of loMT-based chronic disease management system.

5.2 Chronic Diseases Supported by loMT

The literature shows that IoMT applications mainly focus on diabetes mellitus and cardiovascular
diseases, reflecting their high global prevalence and the need for continuous monitoring. Recent studies
also demonstrate growing interest in cancer, asthma, and mental health disorders, indicating the
expansion of IoMT applications into broader healthcare domains. The disease ranking based on 1oMT-
enabled cost reduction is presented in Fig. 5.
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Fig.5 Ranking of Chronic Diseases for cost reduction using loT

5.3 Topic Modelling Results

LDA identified approximately 18 major research topics, with patient monitoring, healthcare data
management, sensors, and real-time monitoring emerging as the dominant themes. These findings
indicate that current loMT research is largely centred on data collection and processing. However, limited
attention has been given to intelligent edge-based decision-making, highlighting an important research
gap for future loMT systems [19].

5.4 FAHP-Based Disease Prioritisation

FAHP ranked cardiovascular diseases as the highest priority for Io0MT implementation, followed by
diabetes mellitus. Cancer and respiratory diseases were ranked lower but remain important application
areas. The consistency of the rankings across different evaluation criteria demonstrates the reliability of
the FAHP model [25].
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5.5 Discussion

Wearable sensing technologies remain the foundation of IoMT healthcare systems. Edge and fog
computing are gradually replacing cloud-only architectures by enabling faster processing and reduced
latency. For diabetes management, edge intelligence supports immediate detection of abnormal glucose
levels, real-time alerts, and reduced dependence on cloud connectivity. Although data acquisition has
been extensively studied, intelligent edge-based decision-making, TinyML integration, and
interoperability remain important research challenges.

5.6 Future Research Directions

Future research should expand IoMT applications to diseases such as Parkinson's disease, Alzheimer's
disease, epilepsy, and respiratory disorders. Further work is also required to develop edge-enabled IoMT
systems, non-invasive biosensors, region-specific healthcare models, and stronger cybersecurity and
privacy mechanisms to improve healthcare reliability and data protection.

6. Conclusion

This study presents a systematic analysis of the role of the Internet of Medical Things (IloMT) in chronic
disease management using structural coding, Quanteda-based text mining, Latent Dirichlet Allocation
(LDA), and the Fuzzy Analytic Hierarchy Process (FAHP). The combined methodology provides a
comprehensive understanding of current research trends, key technologies, and disease prioritization.

The findings show that wearable sensors, cloud computing, big data analytics, and edge/fog
computing are the core technologies supporting loMT-based healthcare systems. LDA identified
approximately 18 major research themes, with patient monitoring and healthcare data management
emerging as the most prominent areas.

The FAHP analysis identified cardiovascular diseases and diabetes mellitus as the highest-priority
conditions for IoMT implementation because of their significant healthcare burden and the benefits of
continuous monitoring. These results demonstrate the potential of loMT to improve disease management
through real-time monitoring, intelligent data analysis, and timely clinical decision-making.

Future research should focus on developing edge-enabled lIoMT systems, non-invasive sensing
technologies, and secure data management frameworks to improve healthcare efficiency and patient
outcomes. Overall, this study provides useful insights for researchers, healthcare professionals, and
policymakers in designing scalable and patient-centered IoMT solutions for chronic disease management.
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