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Abstract 

The world population recently has significantly increased. Hence, the healthcare system and services become a global concern 
to improve quality of life (QoL). However, the rapid increase of the global ageing population along with difficulty in accessing 
the healthcare facilities make it more difficult to adopt. Moreover, the location, price, and insufficient quantity of devices are 
other major concerns which can’t be ignored. This gap can be filled by implementing smart technologies. Wireless Sensor 
Network (WSNs) is one of the smart technologies which can be utilised to enable an Internet of Wearable Things (IoWT) based 
healthcare monitoring system. In this paper, we developed an IoT healthcare monitoring system to detect important vital 
parameters such as Blood Pressure (BP), Heart Rate (HR) and Body Temperature. Then, all gathered caption data can be 
monitored so the practitioner can follow up with their patients remotely. Our proposed system has used a small microcontroller 
unit (i.e., lopy4). Lopy4 is a new and high-performance microcontroller unit that consists of four IoT technologies including 
Wi-Fi. Based on experimental results, the developed system works successfully, our proposed system can read and transmit all 
data (BP, HR and Body Temperature) to the microcontroller unit which forwards the data to the cloud using Wi-Fi with low 
time latency for future references. 

1 Introduction 
IoT technology makes certain physical events can have an impact on other things remotely. Using this technology can 
execute controlling or monitoring something somewhere in the world. Additionally, this technology provides a 
communication channel between human-to-human, human-to-smart devices, and smart devices-to-smart devices without 
human interaction. IoT applications have been increasing over time such as smart wearable devices, smart cities, home 
automation, remote control, and monitor systems [1, 2]. The gathered data could support evidence-based solutions to assist 
people in attaining active prevention, getting an early diagnosis, and achieving effective treatment for diseases, 
injuries, and safety hazards. Therefore, the future of IoT in healthcare field such as in prosthetic devices [3] and 
wheelchairs fields are most likely promising to guarantee efficient healthcare, enhanced and individualized treatment 
which improves outcomes of healthcare management [4, 5].  



Acknowledgements 
The authors would like to thank Ministry of Higher Education 
for providing financial support under Fundamental Research 
Grant Scheme (FRGS) No. FRGS/1/2019/TK04/UMP/02/15 
(University reference RDU1901199) and University Malaysia 
Pahang for providing financial support and laboratory 
facilities under Product Development Grant Scheme (PDU) 
No.   PDU203229 and Postgraduate Research Scheme (PGRS) 
No.210330. 

References 

[1]   M. A. Al-Sheikh and I. A. Ameen, "Design of mobile 
healthcare monitoring system using IoT technology and 
cloud computing," in IOP Conference Series: Materials 
Science and Engineering, 2020, vol. 881, no. 1: IOP 
Publishing, p. 012113.  

[2]   R. Bhardwaj, S. N. Gupta, M. Gupta, and P. Tiwari, "IoT 
based Healthware and Healthcare Monitoring System in 
India," in 2021 International Conference on Advance 
Computing and Innovative Technologies in Engineering 
(ICACITE), 4-5 March 2021 2021, pp. 406-408, doi: 
10.1109/ICACITE51222.2021.9404633.  

[3]   A. S. Albahri et al., "IoT-based telemedicine for disease 
prevention and health promotion: State-of-the-Art," 
Journal of Network and Computer Applications, vol. 173, 
p. 102873, 2021.

[4]   H. Bhatia, S. N. Panda, and D. Nagpal, "Internet of Things 
and its Applications in Healthcare-A Survey," in 2020 
8th International Conference on Reliability, Infocom 
Technologies and Optimization (Trends and Future 
Directions) (ICRITO), 4-5 June 2020 2020, pp. 305-310, 
doi: 10.1109/ICRITO48877.2020.9197816.  

[5]   A. Dimitrievski et al., "Rural Healthcare IoT Architecture 
Based on Low-Energy LoRa," International Journal of 
Environmental Research and Public Health, vol. 18, no. 
14, p. 7660, 2021. 

[6]   M. S. Ali and M. H. Bhuyan, "Design and Implementation 
of a Low-Cost Blood Pressure Measuring Device," in 
2018 10th International Conference on Electrical and 
Computer Engineering (ICECE), 2018: IEEE, pp. 309-
312. 

[7]   G. S. Berenson and B. H. S. R. Group, "Childhood risk 
factors predict adult risk associated with subclinical 
cardiovascular disease: The Bogalusa Heart Study," The 
American journal of cardiology, vol. 90, no. 10, pp. L3-
L7, 2002. 

[8]   S. H. Ralston, I. Penman, M. Strachan, and R. Hobson, 
Davidson's Principles and Practice of Medicine E-Book. 
Elsevier Health Sciences, 2018. 

[9]   N. Y. Philip, J. J. P. C. Rodrigues, H. Wang, S. J. Fong, 
and J. Chen, "Internet of Things for In-Home Health 
Monitoring Systems: Current Advances, Challenges and 
Future Directions," IEEE Journal on Selected Areas in 
Communications, vol. 39, no. 2, pp. 300-310, 2021, doi: 
10.1109/JSAC.2020.3042421. 

[10]   M. S. Alamsyah, M. Ikhlayel, and E. Setijadi, "Internet 
of things–based vital sign monitoring system," 
International Journal of Electrical and Computer 
Engineering (IJECE), vol. 10, no. 6, pp. 5891-5898, 
2020. 

[11]   R. Kumar and M. P. Rajasekaran, "An IoT based patient 
monitoring system using raspberry Pi," in 2016 
International Conference on Computing Technologies 
and Intelligent Data Engineering (ICCTIDE'16), 7-9 Jan. 
2016 2016, pp. 1-4, doi: 
10.1109/ICCTIDE.2016.7725378.  

[12]   K. R. Darshan and K. R. Anandakumar, "A 
comprehensive review on usage of Internet of Things 
(IoT) in healthcare system," in 2015 International 
Conference on Emerging Research in Electronics, 
Computer Science and Technology (ICERECT), 17-19 
Dec. 2015 2015, pp. 132-136, doi: 
10.1109/ERECT.2015.7499001.  

[13]   L. A. Durán-Vega et al., "An iot system for remote health 
monitoring in elderly adults through a wearable device 
and mobile application," Geriatrics, vol. 4, no. 2, p. 34, 
2019. 

[14]   S. Hiremath, G. Yang, and K. Mankodiya, "Wearable 
Internet of Things: Concept, architectural components 
and promises for person-centered healthcare," in 2014 
4th International Conference on Wireless Mobile 
Communication and Healthcare - Transforming 
Healthcare Through Innovations in Mobile and Wireless 
Technologies (MOBIHEALTH), 3-5 Nov. 2014 2014, 
pp. 304-307, doi:
10.1109/MOBIHEALTH.2014.7015971.  

[15]   L. Bailey, "Wearable Internet of Things Healthcare 
Systems, Virtual Care, and Real-Time Clinical 
Monitoring in Assessing and Treating Patients with 
COVID-19 Symptoms," American Journal of Medical 
Research, vol. 8, no. 1, pp. 91-100, 2021. 

[16]   M. A. M. Almuhaya, W. A. Jabbar, N. Sulaiman, and S. 
Abdulmalek, "A Survey on LoRaWAN Technology: 
Recent Trends, Opportunities, Simulation Tools and 
Future Directions," Electronics, vol. 11, no. 1, p. 164, 
2022. [Online]. Available: https://www.mdpi.com/2079-
9292/11/1/164. 

[17]   A. Abuelkhail, U. Baroudi, M. Raad, and T. Sheltami, 
"Internet of things for healthcare monitoring applications 
based on RFID clustering scheme," Wireless Networks, 
vol. 27, no. 1, pp. 747-763, 2021. 

[18]   C. Raj, C. Jain, and W. Arif, "HEMAN: Health 
monitoring and nous: An IoT based e-health care system 
for remote telemedicine," in 2017 International 
Conference on Wireless Communications, Signal 
Processing and Networking (WiSPNET), 2017: IEEE, 
pp. 2115-2119.  

[19]   D. Gupta, A. Parikh, and R. Swarnalatha, "Integrated 
healthcare monitoring device for obese adults using 
internet of things (IoT)," International Journal of 
Electrical & Computer Engineering (2088-8708), vol. 10, 
no. 2, 2020. 

https://www.mdpi.com/2079-9292/11/1/164
https://www.mdpi.com/2079-9292/11/1/164

	1 Introduction
	2 Methodology and Materials
	3 Results
	4 Discussion
	5 Conclusion
	Acknowledgements



