
                                                                                                        IJASC Volume2, Issue 2 (July-Dec 

2023)  

  

85 | Page                                                                      Gulraiz J. Joyia,, IJASC, V2 Issue 2 (July-Dec 

2023)  

Edge Computing for Low-Latency IoT Applications 

1 Gulraiz J. Joyia, 2 Rao M. Liaqat, 3 Aftab Farooq 

1 Department of Computer Science, National University of Sciences and Technology (NUST), 

Islamabad, Pakistan  
2, Department of Electrical Engineering, University of Engineering and Technology (UET), 

Lahore, Pakistan 
3, Department of Computer Engineering, University of Lahore, Lahore, Pakistan 

*Corresponding Author : gulraiz.joyia@comsats.edu.pk * 

Abstract: The Internet of Medical Things (IoMT) represents a transformative paradigm in 
healthcare, integrating medical devices with information technology to enhance patient care. 

This paper explores the applications, benefits, and challenges associated with IoMT, particularly 
within the context of Pakistan. It examines the current state of IoMT adoption, identifies key 

obstacles such as data security, interoperability, and infrastructure limitations, and discusses 
future prospects for its integration into the healthcare system. The findings aim to provide 
insights for policymakers, healthcare providers, and researchers to facilitate the effective 

implementation of IoMT technologies. 
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Introduction  

The convergence of healthcare and information technology has led to the emergence of the 

Internet of Medical Things (IoMT), a network of connected devices that collect, transmit, and 
analyze health data. In Pakistan, the adoption of IoMT has the potential to revolutionize 

healthcare delivery by enabling remote monitoring, personalized treatment, and efficient 
management of medical resources. However, the integration of IoMT faces several challenges 
that need to be addressed to realize its full potential. 

Overview of IoMT (Internet of Medical Things): 

The Internet of Medical Things (IoMT) refers to the network of connected medical devices and 

applications that use the Internet to collect, share, and analyze healthcare data. IoMT integrates 
various medical equipment such as wearable devices, sensors, patient monitoring systems, and 
even implants, enabling healthcare providers to continuously track patients’ health status and 

intervene as needed. 

Key Components of IoMT: 

1. Medical Devices: These are the ha0rdware components like heart rate monitors, glucose 
meters, pacemakers, wearable ECG monitors, and other diagnostic devices. 
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2. Connectivity Infrastructure: Devices are connected through wireless technologies such 
as Wi-Fi, Bluetooth, 4G/5G, and LPWAN (Low Power Wide Area Networks) to send 
data to healthcare systems. 

 

 

Data Analytics and Cloud Computing: Once data is transmitted, it is processed and 
analyzed using cloud platforms, artificial intelligence (AI), and machine learning (ML) 

algorithms to derive meaningful insights. 

3. Patient Health Records: IoMT allows seamless integration with electronic health 

records (EHR) and electronic medical records (EMR), enabling real-time patient data 
updates. 

Applications of IoMT: 

 Remote Patient Monitoring (RPM): IoMT allows healthcare professionals to monitor 
patients remotely, reducing the need for hospital visits and minimizing hospital 

overcrowding. 

 Telemedicine: Remote consultations between doctors and patients can be enhanced with 
real-time data from connected medical devices. 

 Chronic Disease Management: Patients with chronic conditions like diabetes, 
hypertension, and heart disease benefit from continuous monitoring, helping to detect 

health anomalies early. 

 Personalized Treatment: With accurate, real-time data, healthcare providers can 
personalize treatments based on individual patient conditions. 

Global Trends in IoMT Adoption: 

 Increased Healthcare Efficiency: IoMT has the potential to reduce operational costs for 

healthcare institutions by reducing hospital readmissions and improving care 
management efficiency. 

 Improved Patient Outcomes: Real-time monitoring enables quicker response times, 

enhancing the quality of care, especially in emergencies. 

 Market Growth: The global IoMT market is expected to grow exponentially in the 

coming years, driven by technological advancements, the rising demand for healthcare 
services, and the shift towards preventative care. 

In Pakistan, while IoMT holds immense potential to improve healthcare delivery, its adoption is 

still in the early stages, influenced by challenges such as data security, infrastructure limitations, 
and high costs. Nonetheless, the integration of IoMT promises to revolutionize healthcare 

services by fostering a more connected, efficient, and patient-centered healthcare ecosystem. 

IoMT Applications in Healthcare: 
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The Internet of Medical Things (IoMT) offers a wide range of applications that can 

significantly improve the quality, efficiency, and accessibility of healthcare services. By 

connecting medical devices, systems, and data, IoMT allows for continuous monitoring, 

better diagnosis, and more personalized treatments. Below are some key IoMT applications 

in healthcare: 
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1. Remote Patient Monitoring (RPM): 

 Description: IoMT allows healthcare providers to monitor patients' health remotely using 

connected devices like wearable sensors, heart rate monitors, glucose meters, and blood 
pressure cuffs. 

 Impact: This reduces the need for frequent hospital visits and allows patients, especially 
those with chronic conditions, to receive continuous care from home. RPM helps in early 
detection of health issues, improving patient outcomes by allowing timely intervention. 

 A patient with diabetes can use a glucose monitor connected to an IoMT system to send 
real-time glucose readings to their doctor, who can adjust the medication accordingly. 

2. Chronic Disease Management: 

 Description: IoMT applications are highly effective for managing chronic diseases such 
as diabetes, hypertension, and cardiovascular diseases. Devices like wearable ECG 

monitors, insulin pumps, and blood pressure sensors continuously monitor vital signs. 

 Impact: By continuously tracking the health metrics of patients, IoMT allows for early 

detection of any irregularities, enabling prompt intervention and better disease 
management. 

 A smart insulin pump connected to an IoMT system can automatically adjust the insulin 

delivery based on real- time glucose levels, ensuring optimal treatment for diabetic 
patients. 

3. Telemedicine: 

 Description: Telemedicine is one of the most prominent applications of IoMT, enabling 
virtual consultations between patients and healthcare providers. By integrating IoMT 

devices, doctors can receive real- time data during virtual visits, improving diagnosis and 
treatment. 

 Impact: This reduces the need for in-person visits, which is especially valuable in rural 
areas or during emergencies like pandemics. Telemedicine also helps overcome 
geographical barriers to healthcare access. 

 A wearable health tracker can send real-time data such as heart rate, blood pressure, and 
oxygen saturation levels to a doctor during a teleconsultation, allowing the doctor to offer 

a more accurate diagnosis. 

4. Personalized Medicine: 

 Description: IoMT enables healthcare providers to offer personalized treatment plans 

based on the continuous monitoring of patients' vital signs. This leads to more tailored 
and effective therapies. 

 Impact: Personalized medicine ensures that treatment is specific to an individual’s health 
needs, improving the chances of successful outcomes. 
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 Example: Wearable sensors can monitor an individual’s physical activity and sleep 

patterns, providing insights that allow doctors to customize wellness programs and 
medications. 

5. Hospital Asset Tracking: 

 Description: IoMT can be used within hospitals for tracking medical equipment and 
assets, such as wheelchairs, infusion pumps, and hospital beds, by embedding sensors 

into these items. 

 Impact: This application helps prevent the misplacement of equipment, reduces 
downtime, and improves operational efficiency in hospital settings. 

 IoMT-enabled RFID tags on hospital equipment ensure that items are tracked in real-
time, allowing hospital staff to locate equipment quickly and avoid unnecessary 

purchases. 

6. Smart Pills: 

 Description: Smart pills, equipped with sensors, are used to monitor drug adherence. 

These pills send signals to a wearable device when ingested, providing real-time data on a 
patient's medication usage. 

 Impact: This improves medication compliance and ensures that patients are following 
their prescribed treatment regimens, which is crucial for conditions like tuberculosis, 
HIV, and mental health disorders. 

 A smart pill that tracks whether a patient with hypertension has taken their medication 
and transmits this data to their healthcare provider. 

7. Surgical Robotics and Remote Surgery: 

 Description: IoMT can integrate with robotic surgical systems, allowing surgeons to 
perform remote surgeries with enhanced precision. Devices such as robotic arms and 3D 

imaging systems improve the accuracy and outcomes of surgeries. 

 Impact: Remote surgery, especially in underserved or rural areas, makes advanced 

surgical techniques accessible to patients who might not otherwise have the option. 

 A surgeon can remotely control a robotic arm during a minimally invasive procedure, 
ensuring high precision, even from a distant location. 

8. Emergency Healthcare Response: 

 Description: IoMT is also used in emergency response systems to provide real- time data 

on a patient's health status during transportation to a hospital. Ambulances equipped with 
connected devices can transmit vital health information to the emergency room, preparing 
healthcare staff for immediate intervention. 
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 Impact: This improves the speed and efficiency of emergency care, allowing doctors to 
be better prepared when the patient arrives. 

 In the case of a heart attack patient, an IoMT-enabled ambulance can send real- time ECG 

data to the hospital, allowing doctors to prepare for immediate treatment upon the 
patient’s arrival. 

9. Predictive Analytics for Disease Prevention: 

 Description: IoMT devices collect vast amounts of data that can be analyzed using 
machine learning algorithms to predict the onset of certain diseases based on patterns in a 

patient’s health metrics. 

 Impact: Predictive analytics can help in early intervention and prevention, reducing the 

overall burden on the healthcare system. 

 Using data from wearable devices, predictive analytics can alert healthcare providers 
about the potential development of conditions such as a stroke, heart disease, or diabetes. 

10. Enhanced Patient Engagement: 

 Description: IoMT enhances patient engagement by providing real-time feedback on 

health behaviors. Patients can receive alerts or advice from healthcare providers based on 
the data collected from their devices. 

 Impact: Increased engagement improves adherence to treatment plans, fosters a 

proactive approach to health, and empowers patients to take control of their wellbeing. 

 An IoMT-enabled app may send reminders to a patient with asthma to use their inhaler 

based on environmental data, improving overall disease management. 

the applications of IoMT in healthcare are vast and varied, offering the potential to revolutionize 
how medical data is collected, monitored, and used to enhance patient care. By providing more 

personalized, efficient, and accessible healthcare services, IoMT is setting the stage for a new era 
in medicine that promises improved outcomes for patients and healthcare providers alike. 

Benefits of IoMT (Internet of Medical Things): 

The Internet of Medical Things (IoMT) offers numerous benefits that have the potential to 

transform healthcare systems, enhance patient care, and improve operational efficiencies. 

By connecting medical devices, sensors, and systems to the internet, IoMT facilitates real-

time data collection, monitoring, and analysis, which leads to various advantages for 

patients, healthcare providers, and organizations. Here are some key benefits: 

1. Improved Patient Outcomes: 

 Real-Time Monitoring: IoMT enables continuous monitoring of patient vital signs, 

allowing healthcare providers to detect abnormalities and intervene promptly, improving 
overall patient outcomes. 
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 Early Detection: By tracking health data in real time, IoMT helps in identifying potential 

health risks or emergencies, enabling early intervention that can prevent the progression 
of diseases or conditions. 

 Personalized Treatment: IoMT allows for the personalization of treatment plans based 

on real-time health data, which ensures that the care provided is tailored to each 
individual’s needs. 

2. Cost Reduction in Healthcare Delivery: 

 Reduced Hospital Readmissions: By continuously monitoring patients at home, IoMT 
can help reduce unnecessary hospital visits and readmissions. For instance, patients with 

chronic diseases can be monitored remotely, leading to fewer emergency hospitalizations. 

 Minimizing Overhead Costs: By automating many aspects of patient care (e.g., 

monitoring, data collection, and analysis), healthcare facilities can reduce the 
administrative burden on healthcare staff, leading to operational cost savings. 

 Efficient Resource Utilization: IoMT allows healthcare providers to optimize the use of 

hospital equipment and resources. Through asset tracking and predictive analytics,  
healthcare institutions can reduce equipment downtime and avoid unnecessary purchases. 

3. Enhanced Data Accuracy and Decision-Making: 

 Real-Time Data for Better Decisions: IoMT devices continuously collect accurate, up-
to-date patient data, providing healthcare providers with comprehensive information. This 

enables more informed and timely decisions, improving care quality. 

 Reduction of Human Error: Automated data collection and analysis reduce the chances 

of manual errors in interpreting patient data, leading to more accurate diagnoses and 
treatment plans. 

4. Increased Efficiency and Productivity: 

 Faster Response Time: IoMT enables healthcare providers to receive real-time updates 
on patient health, improving their ability to respond quickly in emergency situations. 

 Workflow Automation: IoMT streamlines administrative processes, such as scheduling, 
patient tracking, and inventory management, allowing healthcare professionals to focus 
more on patient care rather than administrative tasks. 

 Remote Monitoring: Remote monitoring of patients allows healthcare providers to 
monitor multiple patients at once, reducing the need for frequent in-person visits and 

enabling healthcare professionals to reach more patients. 
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5. Accessibility and Convenience: 

 Telemedicine: IoMT facilitates telemedicine, making it easier for patients to receive 
consultations remotely. This is particularly beneficial for patients in rural or underserved 

areas who may not have easy access to healthcare facilities. 

 Healthcare at Home: Patients with chronic conditions can be monitored from the 

comfort of their own homes, reducing the need for hospital visits and enabling them to 
live more independently. 

6. Better Chronic Disease Management: 

 Continuous Monitoring of Chronic Conditions: IoMT is especially valuable for 
patients with chronic diseases such as diabetes, hypertension, and cardiovascular disease. 

Devices like continuous glucose monitors (CGM) and wearable ECG monitors enable 
healthcare providers to track patient health more closely. 

 Proactive Disease Management: Continuous data collection allows healthcare providers 

to intervene before a patient’s condition worsens. For example, an IoMT-enabled insulin 
pump can adjust insulin delivery based on real-time glucose levels, optimizing diabetes 

management. 

7. Enhanced Patient Engagement and Empowerment: 

 Patient-Centered Care: IoMT enhances the relationship between healthcare providers 

and patients by providing patients with access to their health data. This transparency 
empowers patients to take an active role in their own health management. 

 Health Behavior Tracking: IoMT devices like wearables can track physical activity, 
sleep, and diet, helping patients make healthier lifestyle choices. These devices often 
provide reminders and alerts, fostering greater engagement with health management. 

8. Better Resource Management: 

 Efficient Use of Healthcare Resources: IoMT technologies help hospitals and 
healthcare providers optimize their resources, ensuring that equipment and staff are 

utilized efficiently. For example, IoMT systems can track medical equipment to ensure 
it’s used properly and is available when needed. 

 Predictive Maintenance: Through IoMT, predictive maintenance for medical equipment 
is possible, reducing downtime and the need for costly repairs. This also ensures that 
critical medical devices, such as ventilators and infusion pumps, are always in optimal 

working condition. 

9. Enhanced Security and Compliance: 

 Improved Data Security: IoMT devices often come with advanced encryption and 
security protocols, reducing the risk of data breaches and unauthorized access to patient 
information. 
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 Regulatory Compliance: IoMT solutions help healthcare organizations comply with 

regulations such as HIPAA (Health Insurance Portability and Accountability Act) by 
ensuring that sensitive patient data is securely transmitted and stored. 

10. Scalability and Flexibility in Healthcare Systems: 

 Scalable Solutions: IoMT systems are highly scalable, allowing healthcare organizations 
to easily expand their networks by adding new devices or functionalities as needed. 

 Integration with Existing Systems: IoMT can be integrated with existing healthcare IT 
infrastructure, such as Electronic Health Records (EHR), improving overall system 
functionality and data flow. 

The Internet of Medical Things (IoMT) offers numerous benefits that positively impact both 
patients and healthcare providers. By enabling real- time monitoring, improving patient 

outcomes, reducing costs, enhancing data accuracy, and promoting personalized healthcare, 
IoMT has the potential to transform the healthcare landscape. With its ability to increase 
efficiency, patient engagement, and chronic disease management, IoMT plays a pivotal role in 

driving more accessible, effective, and patient-centered healthcare services. As IoMT 
technologies continue to evolve, their widespread adoption will bring about significant 

improvements in healthcare delivery and overall system performance. 
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empirical governance indicators and comparative analysis. By linking institutional design with 
governance outcomes, his research contributes to evidence-based policy formulation aimed at 
strengthening public service performance in low- and middle-income states, particularly 

Pakistan. 

Summary: 

The Internet of Medical Things (IoMT) offers significant promise in enhancing healthcare 

delivery through interconnected medical devices. In Pakistan, while the potential benefits are 
substantial, several challenges impede widespread adoption. Addressing issues related to data 
security, device interoperability, and infrastructure limitations is crucial. By fostering 

collaboration among healthcare providers, technology developers, and policymakers, Pakistan 
can harness the full potential of IoMT to improve patient care and healthcare outcomes. 
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