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Abstract 
The Internet of Things (IoT) has emerged as a transformative technological paradigm that 

connects physical objects, sensors, machines, individuals, and digital platforms to facilitate 

continuous data collection, communication, analysis, and intelligent decision-making. Its 

interdisciplinary applications have expanded significantly across healthcare, agriculture, and 

environmental monitoring, where real-time information and automated responses can address 

complex societal and sustainability challenges. In healthcare, IoT-enabled wearable devices, 

remote patient monitoring systems, smart medical equipment, and connected health platforms 

support continuous health assessment and personalised care. In agriculture, IoT technologies 

enable precision farming through soil sensors, automated irrigation, crop monitoring, weather 

stations, and livestock tracking. Environmental monitoring applications employ connected 

sensors and networks to measure air quality, water quality, temperature, humidity, soil 

conditions, biodiversity indicators, and other ecological parameters. 

This study investigates the interdisciplinary applications of IoT across healthcare, agriculture, 

and environmental monitoring. A qualitative and analytical research methodology based on 

secondary literature in IoT, healthcare technology, precision agriculture, environmental 

science, data analytics, and sustainable development is employed. The study develops an 

interdisciplinary framework linking sensing technologies, communication networks, cloud 

and edge computing, Artificial Intelligence, data analytics, and decision-support systems. The 

findings indicate that IoT can improve real-time monitoring, resource efficiency, early 

detection of risks, operational decision-making, service accessibility, and sustainability. 

However, challenges involving cybersecurity, data privacy, interoperability, network 

connectivity, device reliability, cost, energy consumption, and technical skills continue to 

constrain widespread adoption. The study concludes that interdisciplinary IoT ecosystems 

can contribute significantly to intelligent healthcare, sustainable agriculture, and 
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environmental protection when supported by appropriate technical infrastructure, governance 

mechanisms, data standards, and human-centred implementation strategies. 

 

Keywords: Internet of Things, IoT, Healthcare, Precision Agriculture, Environmental Monitoring, 

Smart Sensors, Remote Monitoring, Artificial Intelligence, Sustainable Development, 

Interdisciplinary Technology. 

 

1. Introduction 
The Internet of Things represents a major development in digital technology, enabling 

physical objects and devices to collect, exchange, and process information through 

interconnected networks. IoT systems combine sensors, communication technologies, 

computing infrastructure, software platforms, and analytical tools to create intelligent 

environments capable of responding to changing conditions. 

Unlike conventional information systems that primarily process manually entered 

information, IoT systems continuously capture data from the physical environment. Sensors 

embedded within medical devices, agricultural fields, industrial equipment, buildings, 

vehicles, and environmental monitoring stations can generate information in real time. 

The resulting data can be analysed using cloud computing, edge computing, Artificial 

Intelligence (AI), and machine learning. These technologies enable organisations to move 

from reactive decision-making towards predictive and proactive management. 

Healthcare is one of the most important areas of IoT development. Connected medical 

devices and wearable sensors can monitor physiological indicators such as heart rate, blood 

oxygen levels, body temperature, physical activity, and other health-related measurements. 

Remote monitoring can support healthcare providers by enabling continuous observation 

outside conventional clinical settings. 

Agriculture represents another major application domain. Global challenges involving food 

security, climate variability, water scarcity, soil degradation, and increasing agricultural input 

costs require more efficient approaches to resource management. IoT-based precision 

agriculture can monitor soil moisture, temperature, humidity, nutrient conditions, weather 

patterns, and crop development. 

Environmental monitoring is similarly dependent on timely and geographically distributed 

data. IoT sensors can monitor air pollution, water quality, noise, temperature, humidity, soil 

conditions, and ecological changes. These systems provide valuable information for 

environmental authorities, researchers, local communities, and policymakers. 

The interdisciplinary nature of IoT is particularly important because healthcare, agriculture, 

and environmental systems are not isolated. Environmental conditions influence agricultural 

productivity, agricultural practices influence ecological systems, and environmental factors 

can affect public health. 

Therefore, integrated IoT ecosystems can provide more comprehensive insights than isolated 

technological applications. 
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This study examines the interdisciplinary application of IoT technologies across healthcare, 

agriculture, and environmental monitoring and evaluates their benefits, challenges, 

sustainability implications, and future development opportunities. 

2. Literature Review 
2.1 Internet of Things 
IoT generally involves four fundamental components: 

1. Sensing  

2. Connectivity  

3. Data processing  

4. Intelligent action  

Sensors collect information from the physical environment, communication technologies 

transmit the information, computing systems analyse it, and applications generate decisions 

or automated responses. 

 

2.2 IoT in Healthcare 
Healthcare IoT applications include: 

 Wearable health devices  

 Remote patient monitoring  

 Smart hospital systems  

 Connected medical equipment  

 Medication monitoring  

 Emergency detection systems  

These technologies can support continuous monitoring and improve healthcare accessibility. 

 

2.3 IoT in Agriculture 
Agricultural IoT systems commonly include: 

 Soil sensors  

 Weather stations  

 Irrigation controllers  

 Crop monitoring systems  

 Livestock tracking  

 Agricultural drones  

These systems enable farmers to make decisions based on real-time field conditions. 

 

2.4 IoT for Environmental Monitoring 
Environmental IoT applications include monitoring: 

 Air pollution  

 Water quality  

 Temperature  

 Humidity  
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 Soil conditions  

 Noise pollution  

 Ecosystem changes  

Connected sensors can provide high-frequency data that support environmental management. 

 

2.5 Artificial Intelligence and IoT 
AI enhances IoT systems by converting raw sensor data into actionable information. 

For example: 

Sensor Data → IoT Network → AI Analysis → Prediction → Decision → Automated Action 

This combination is often referred to as AIoT (Artificial Intelligence of Things). 

 

3. Research Objectives 
The study aims to: 

1. Examine the architecture and development of IoT technologies.  

2. Analyse IoT applications in healthcare.  

3. Investigate IoT applications in precision agriculture.  

4. Examine IoT-based environmental monitoring.  

5. Evaluate interdisciplinary interactions among these domains.  

6. Identify technological, ethical, and operational challenges.  

7. Assess the contribution of IoT to sustainable development.  

8. Identify future research opportunities.  

 

4. Research Methodology 
This study uses a qualitative descriptive and analytical research methodology based on 

secondary literature. 

The analysis incorporates research from: 

 Internet of Things  

 Healthcare informatics  

 Agricultural technology  

 Environmental science  

 Wireless sensor networks  

 Artificial Intelligence  

 Data analytics  

 Sustainable development  

The literature is analysed thematically across three principal application domains: 

1. Healthcare  

2. Agriculture  

3. Environmental monitoring  

The study then identifies common technological infrastructure, interdisciplinary connections, 

and shared challenges. 
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5. IoT Architecture 
An interdisciplinary IoT system can be represented through five layers. 

5.1 Perception Layer 
Includes: 

 Sensors  

 Wearable devices  

 Cameras  

 Environmental monitors  

 Smart equipment  

 

5.2 Network Layer 
Responsible for transmitting collected information through: 

 Wi-Fi  

 Bluetooth  

 Cellular networks  

 LPWAN  

 5G  

 Satellite communication 

  

5.3 Processing Layer 
Includes: 

 Cloud computing  

 Edge computing  

 Data analytics  

 Artificial Intelligence  

 Machine learning  

 

5.4 Application Layer 
Provides domain-specific services for: 

 Healthcare  

 Agriculture  

 Environmental monitoring  

 

5.5 Decision and Management Layer 
Supports: 

 Alerts  

 Automated actions  

 Predictive decisions  

 Resource management  

 Policy planning  

http://www.ajamri.com/


 

American Journal of Advanced Multidisciplinary 

Research and Innovation (AJAMRI) 

 
E-ISSN: XXXX-XXXX   ●   Website: www.ajamri.com   ●   Email: editor@ajamri.com 

 

  

AJAMRI Volume 4, Issue 1, January-February 2022 113 

 

 Table 1. IoT Applications Across Three Domains 
Dimension Healthcare Agriculture Environment 

Primary Sensors 
Wearables, medical 

sensors 

Soil, crop, weather 

sensors 
Air, water, soil sensors 

Main Objective Health monitoring Resource optimisation 
Environmental 

protection 

Data Frequency Continuous Periodic/continuous Continuous 

AI Application Risk prediction Crop prediction Pollution forecasting 

Automated 

Response 
Alerts Irrigation 

Environmental 

warnings 

Major Benefit 
Improved 

monitoring 

Higher resource 

efficiency 

Early environmental 

detection 

 

Interpretation 

Although the three domains have different objectives, they rely on similar IoT infrastructure 

involving sensors, connectivity, data processing, analytics, and intelligent decision-making. 

 

6. IoT in Healthcare 
6.1 Remote Patient Monitoring 
IoT devices can collect physiological information remotely and transmit it to healthcare 

providers. 

Potentially monitored parameters include: 

 Heart rate  

 Blood oxygen  

 Temperature  

 Blood pressure  

 Physical activity  

 Glucose-related measurements  

Remote monitoring can reduce the need for unnecessary hospital visits and support 

continuous observation. 

 

6.2 Wearable Healthcare Devices 
Wearable devices allow health-related information to be collected during everyday activities. 

Applications include: 

 Fitness monitoring  

 Elderly care  
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 Rehabilitation  

 Chronic condition management  

 Activity monitoring  

 

6.3 Smart Hospitals 
IoT technologies can support: 

 Equipment tracking  

 Patient movement monitoring  

 Inventory management  

 Temperature monitoring  

 Facility management  

Connected hospital equipment can improve operational efficiency and resource utilisation. 

 

6.4 Medication Management 
Connected medication systems can remind patients about scheduled medication and provide 

information to caregivers or healthcare professionals when appropriate. 

 

7. IoT in Agriculture 
7.1 Precision Agriculture 
IoT enables farmers to collect field-specific data instead of relying solely on general 

assumptions. 

Sensors can monitor: 

 Soil moisture  

 Temperature  

 Humidity  

 Soil conditions  

 Weather  

 Crop growth  

 

7.2 Smart Irrigation 
IoT-based irrigation systems can automatically adjust water application according to soil 

moisture and environmental conditions. 

This can reduce: 

 Water consumption  

 Energy use  

 Crop stress  

 Unnecessary irrigation 

  

7.3 Crop Monitoring 
IoT sensors and connected imaging systems can identify changes in crop conditions. 
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AI can analyse these data to identify possible: 

 Disease patterns  

 Water stress  

 Nutrient deficiencies  

 Pest activity  

 

7.4 Livestock Monitoring 
Connected devices can monitor: 

 Animal movement  

 Location  

 Activity  

 Feeding behaviour  

 Environmental conditions  

Such information can help farmers identify abnormal behaviour at an early stage. 

 

8. IoT for Environmental Monitoring 
8.1 Air Quality Monitoring 
IoT sensors can measure pollutants and environmental parameters across multiple locations. 

This creates geographically distributed air-quality datasets. 

 

8.2 Water Quality Monitoring 
Connected sensors can monitor parameters such as: 

 Temperature  

 pH  

 Turbidity  

 Dissolved oxygen  

 Conductivity  

Continuous monitoring can help identify environmental deterioration more rapidly. 

 

8.3 Climate and Weather Monitoring 
Distributed IoT weather stations can collect: 

 Temperature  

 Humidity  

 Rainfall  

 Wind conditions  

 Atmospheric pressure  

Such data can support agricultural planning and environmental research. 
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8.4 Biodiversity Monitoring 
Connected cameras, acoustic sensors, and other devices can help researchers monitor wildlife 

and ecological changes. 

 

9. Interdisciplinary Integration 
The greatest potential of IoT emerges when information from different domains is integrated. 

For example: 

Environmental Data → Agricultural Data → Health Data → Integrated Analysis → Public 

Policy 

Environmental pollution can affect crop productivity and human health. Agricultural 

activities can influence water quality and ecosystem conditions. 

An integrated IoT framework can therefore support: 

 Environmental health assessment  

 Climate-resilient agriculture  

 Food safety  

 Public health planning  

 Sustainable resource management  

 

10. Case Study 
Integrated Smart Agriculture and Environmental Monitoring System 
A rural agricultural region implemented an integrated IoT system consisting of soil sensors, 

weather stations, irrigation controllers, crop monitoring devices, and environmental sensors. 

Soil sensors continuously measured moisture and temperature. Weather stations collected 

rainfall and atmospheric data. Environmental sensors monitored water quality in nearby 

irrigation channels. 

An AI-enabled platform analysed the combined data. 

When soil moisture declined below an appropriate threshold, the irrigation system 

automatically adjusted water delivery. At the same time, environmental monitoring data 

identified changes in water quality that could potentially affect agricultural productivity. 

The system provided farmers with mobile notifications while environmental authorities 

accessed aggregated environmental information. 

The integration produced three major benefits: 

1. More efficient agricultural resource management.  

2. Improved environmental monitoring.  

3. Better coordination between agricultural and environmental decision-making.  

This case illustrates the value of interdisciplinary IoT ecosystems rather than isolated sensor 

deployments. 
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11. Data Analysis 
The analysis demonstrates that IoT provides a common technological foundation for 

healthcare, agriculture, and environmental monitoring. 

Although each domain has distinct requirements, all three depend on: 

 Real-time data  

 Distributed sensing  

 Connectivity  

 Data analytics  

 Predictive models  

 Decision-support systems  

The integration of AI with IoT significantly increases the value of collected data because AI 

can identify patterns and generate predictions from large datasets. 

 

Table 2. Potential Impact of IoT Adoption 
Performance Indicator Healthcare Agriculture Environment 

Real-Time Monitoring High High Very High 

Resource Efficiency Moderate Very High High 

Predictive Capability High High High 

Automation High Very High Moderate–High 

Data Availability Very High High Very High 

Sustainability Contribution High Very High Very High 

Decision Support Very High High Very High 

 

12. Challenges 
12.1 Data Privacy 
Healthcare IoT can involve highly sensitive personal information. Strong data protection 

mechanisms are therefore essential. 

 

12.2 Cybersecurity 
Connected sensors and devices create additional attack surfaces. 

 

12.3 Interoperability 
Different IoT devices may use different communication protocols and data formats. 
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12.4 Connectivity 
Rural and remote environments may lack reliable network infrastructure. 

12.5 Device Reliability 
Sensors operating outdoors or in harsh environments can experience physical degradation. 

 

12.6 Energy Consumption 
Battery-powered sensors require efficient communication and energy management. 

 

12.7 Cost 
Initial deployment and maintenance costs may limit adoption among small organisations and 

farmers. 

 

12.8 Technical Skills 
Users may require training to interpret IoT-generated information and operate connected 

systems effectively. 

 

13. Recommendations 
13.1 Develop Interoperable IoT Standards 
Common data formats and communication standards should be promoted to enable cross-

platform integration. 

 

13.2 Strengthen Cybersecurity 
IoT systems should incorporate: 

 Encryption  

 Authentication  

 Access controls  

 Secure firmware  

 Continuous monitoring  

 

13.3 Promote Edge Computing 
Processing information closer to the source can reduce latency, network requirements, and 

unnecessary transmission of sensitive information. 

 

13.4 Expand Rural Connectivity 
Reliable connectivity is particularly important for agricultural and environmental IoT 

applications. 

 

13.5 Promote Open Research Platforms 
Universities and research organisations should develop interoperable testbeds for 

interdisciplinary IoT research. 
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13.6 Integrate AI Responsibly 
AI should be used to support decision-making while maintaining appropriate human 

oversight. 

 

14. Future Research Directions 
14.1 AIoT Ecosystems 
The integration of Artificial Intelligence and IoT will create increasingly autonomous 

monitoring and decision-support systems. 

 

14.2 5G and 6G Connectivity 
Advanced communication networks will enable faster and more reliable connectivity for 

large-scale IoT deployments. 

 

14.3 Digital Twins 
Digital Twins can integrate IoT data with virtual representations of farms, hospitals, 

ecosystems, and infrastructure. 

 

14.4 Edge AI 
AI processing directly on IoT devices will reduce latency and improve privacy. 

 

14.5 Sustainable IoT 
Future research should focus on: 

 Low-power sensors  

 Renewable energy-powered devices  

 Recyclable hardware  

 Reduced electronic waste  

 

14.6 Cross-Domain Health–Environment Platforms 
Future systems may integrate environmental and health data to identify relationships between 

pollution, climate conditions, agricultural practices, and public health. 

 

15. Conclusion 
The Internet of Things has become an important enabling technology for intelligent and 

sustainable development across healthcare, agriculture, and environmental monitoring. Its 

ability to connect physical environments with digital information systems enables continuous 

monitoring, real-time analysis, predictive decision-making, and automated responses. 

In healthcare, IoT supports remote patient monitoring, wearable technologies, smart 

hospitals, and connected medical equipment. In agriculture, IoT enables precision farming, 

smart irrigation, crop monitoring, and livestock management. In environmental applications, 
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connected sensors facilitate continuous monitoring of air quality, water quality, climate 

conditions, soil characteristics, and biodiversity. 

The most significant opportunity lies in interdisciplinary integration. Healthcare, agricultural, 

and environmental data can be combined to provide broader insights into relationships 

between environmental conditions, food systems, and human well-being. 

However, the widespread adoption of IoT requires appropriate solutions to cybersecurity, 

privacy, interoperability, connectivity, cost, device reliability, energy consumption, and 

technical skills. These challenges demonstrate that IoT implementation is not solely a 

technological issue but also an organisational, social, environmental, and governance 

challenge. 

The future of IoT will increasingly involve AI, edge computing, 5G and future 

communication technologies, Digital Twins, and sustainable hardware. Through responsible 

interdisciplinary integration, IoT can become a critical foundation for intelligent healthcare, 

climate-resilient agriculture, environmental protection, and sustainable development. 
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