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Abstract. The development of smart wearable systems for healthcare monitoring has driven 

extensive efforts from academia and industry in recent years. The present work sought to identify 

requirements which are essential for designing a smart wearable remote monitoring system to 

support the management of selected vascular diseases. To this aim, we reviewed the current 

research and developments on smart wearable systems for monitoring patients with intermittent 

claudication (IC), venous ulcers and diabetic foot ulcers (DFU), and a set of functional and 

technical requirements were extracted and described with the help of clinicians, after studying 

related projects, clinical scenarios, and healthcare needs. Regarding IC, the requirements focused 

on measuring the walking capacity and determining the moment at which ambulation cannot 

continue due to pain. For venous ulcers, sensors will be used to monitor the time spent in a given 

body position and the pressure applied by compression products. Plantar pressure distribution 

while standing and temperature will be the main monitored variables for DFU, measured with 

force and temperature sensors embedded in in-shoe insoles. Coaching services will inform 

patients and clinicians about the patients’ health status, behaviors to adopt and other insights for 

decision-making support. These users will interact and receive feedback from the system through 

mobile and web applications. The main innovation aspect of the proposed system consists in a 

set of intelligent services that allow the smart coaching of patients and healthcare professionals, 

promoting healthy behaviors and increasing the involvement in treatments, addressing current 

gaps and needs.  

Keywords: mHealth, Personalized Healthcare, Vascular Diseases, Remote Monitoring, 

Literature Review 
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1. Introduction 

 

Technological advances have opened several opportunities towards a personalized 

healthcare, based upon the patient’s clinical information and health status [1]. As an 

example of this trend, there have been increasing efforts from academia and industry 

regarding the research and development of smart wearable systems for the remote 

monitoring of patients’ health condition, in response to the current health challenges 

posed by populations ageing, namely the greater levels of disability and chronic 

diseases’ prevalence. The role of such systems is to combine the routine or living 

environment with the physical and cognitive limitations of those suffering from 

disabilities or other diseases, improving their health status and quality of life and 

minimizing the risk of further undesirable outcomes. In general, smart wearable 

systems have been developed to support independent living for the elderly, 

postoperative rehabilitation, as well as for the assessment or improvement of individual 

health, technical or sportive abilities [2].  

A smart wearable system should include a variety of implantable or wearable 

devices, including sensors, smart fabrics, actuators, power supplies, wireless 

communication networks, processing units, multimedia devices, software, intuitive 

user interfaces, algorithms for collecting and processing the data, and decision support 

functionalities [4]. These systems should also enable the measurement of vital signs 

and physiological parameters (e.g., body and skin temperature, heart rate, respiration 

rate, blood pressure, blood oxygen saturation (SpO2), electrocardiograms (ECG) or 

electroencephalograms (EEG)) and forward these measurements via a wireless sensor 

network, either to a central node or directly to a healthcare setting [4], allowing the 

medical staff to manage the patients according to the transmitted data. Real-time data 

collection and processing and personalized feedback to healthcare professionals and 

patients are thereby key benefits from integrating smart wearable systems into the 

clinical and daily routine. Patients can typically wear the devices during regular daily 

life whereas healthcare professionals monitor their condition in real-time for longer 

periods than it is possible in healthcare facilities.  

Amongst the most burdensome conditions that can be addressed by smart wearable 

systems, vascular diseases such as intermittent claudication (IC), venous ulcers, and 

diabetic foot ulcers (DFU) are clinically relevant in the sense that they can lead to 

considerable mobility and quality of life loss, often requiring frequent follow-up and 

hospitalizations due to their severity [5,6]. Traditional treatment plans for the 

aforementioned diseases are usually defined according to the patient’s clinical 

condition and comprise pharmacological and physical activity interventions aimed at 

controlling the disease progression and improving the overall health status. 

Nevertheless, such follow-ups are done sporadically due to the constraints to monitor 

the patient’s condition outside of healthcare facilities. As the continuous monitoring of 

these patients has proven to lead to an improvement of their overall health status [5,7,8], 

technological solutions addressing the current difficulties in remotely monitoring these 



3 

 

patients can positively impact the treatment effectiveness and consequently the quality 

of life and health status for these patients.  

In this paper, we present the requirements for a system focusing on non-invasive 

remote monitoring of patients suffering from IC, venous ulcers and DFU by providing 

a set of intelligent services to evaluate the patient’s adhesion and response to 

therapeutic interventions, and provide smart coaching of patients and health 

professionals. We identified the requirements which are relevant for designing a smart 

wearable remote monitoring system to support the management of the targeted vascular 

diseases with the help of clinicians, also providing a review of existing or ongoing 

related projects. The paper is organized as follows: section 2 describes materials and 

methods; section 3.1 describes the current status of research and developments of smart 

wearable systems in the context of the selected vascular diseases; section 3.2 describes 

the technical and functional requirements for the proposed solution; section 4 presents 

a discussion of the requirements in comparison to the current state-of-the-art and needs, 

highlighting the clinical benefits of the proposed system; and section 5 draws the main 

conclusions. 

1. Methods 

The present work was based on a descriptive and development design. First, a review 

of the current research and developments of smart wearable systems targeting the 

selected diseases was performed. The SCOPUS database was used to identify 

publications on projects related to DFU, IC and venous ulcers. Documents were 

screened based on whether they present or apply a smart wearable system applicable to 

these diseases. Works either focusing on systems’ development, real application or 

under clinical validation were considered. Second, the necessary requirements and 

capabilities for designing a wearable smart system for the selected vascular diseases 

were defined with the help of clinicians to satisfy the most relevant healthcare needs 

and current gaps, considering the specific clinical scenarios. Clinicians’ feedbacks were 

obtained from virtual periodic meetings with four physicians working in the Angiology 

and Vascular Surgery department of a Portuguese public hospital. Furthermore, one in-

situ visit to a Portuguese private hospital was scheduled and guided by a physician to 

follow the compression therapy routine for venous ulcers patients. The in-situ visit for 

venous ulcers was needed to define how sensors should be developed in order to be 

integrated to the compressive apparatus that is typically applied in patients suffering 

from this condition. 

2. Results 

3.1. State of the Art 

 

A total of 37 studies were retained during the literature review process. Most of the 

studies focused on DFU (n=18), followed by IC (n=9) and leg venous ulcers (n=5). A 

total of 5 studies targeted both, DFU and venous ulcers. According to the literature, 
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there are a several projects that have sought to propose and develop smart wearable 

systems for delivering personalized healthcare to patients suffering from vascular 

diseases [9,10,11]. In the case of IC, several works were carried out with an activity 

monitor, working as a sensor to determine the number of steps per day/month, peak 

walking time (PWT), which is defined as the walking time at which ambulation cannot 

continue due to maximal pain, and claudication onset time (COT), defined as the 

walking time at which the subjects first experienced pain. The main objective of these 

works was to improve the walking capacity of the individuals, and consequently, their 

quality of life [12-17]. For venous ulcers, the main variable considered was the 

pressure, measured with force sensors, mostly aimed at developing a device that could 

monitor the pressure applied by compression products, or even help to improve this 

pressure by the possibility of the patient adjusting it [18,19]. The main variables 

evaluated in the DFU case were pressure and temperature, carried out with force and 

temperature sensors mainly embedded in socks or insoles. The objective was to inform 

the patient and clinician about the real status of the ulcer, or even prevent the occurrence 

of these, giving alerts, when necessary, through mobile phone applications [20-25]. 

Overall, current projects focused mostly on the remote monitoring of clinical 

information and on the presentation of personalized recommendations regarding 

physical exercises the patients can perform. Coaching level functionalities concerning 

the disease management and recommendations on which treatments or interventions to 

follow are still scarce, as well as the use of user interfaces aimed to support healthcare 

professionals in the clinical decision-making process. Furthermore, there is a lack of 

clinical validation on the impact of the systems to assess the improvement on health 

outcomes or quality of life. 

 

2.2. Requirement Specification 

 

Defining an appropriate scenario is required for the early phase of requirement 

specification. For this purpose, the clinical scenarios for the three selected vascular 

diseases were studied and the most relevant healthcare needs and desired capabilities 

of the smart system were defined with the help of clinicians. The system requirements 

were divided into functional and technical requirements. The functional requirements 

specify the services to be provided by the smart system, including user interfaces, user 

interaction with the system, parameters to be measured, feedback and response to 

specific inputs. Technical requirements correspond to the technical issues that should 

be addressed and implemented to successfully achieve the completion of the project 

and fulfill the functional requirements, including the sensors to be developed (Table 1). 

Further information regarding the architecture can be found in [26]. The list of 

functional requirements was defined as follows: 

1. To enable the creation of personalized coaching plans and goals: The system 

should allow physicians to create personalized treatment plans (e.g., definition of 

intermediate and final goals).  

2. To compute metrics for treatment plan progression and goals assessment: The 

system should compute and enable historical data comparison throughout the treatment 

of patients to support treatment plan and goals assessment.  
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3. To display personalized feedback for health care professionals: The system 

should display feedback/clinical insights to aid health care professionals during the 

clinical decision making.  

4. To display personalized feedback and smart coaching for patients: The system 

should provide real-time information to the patients on their current health status and 

provide smart coaching to help them to adopt adequate healthy behaviors and treatment 

plan compliance.   

5. To ensure privacy and security of patient data: The system should comply with 

current data privacy and security regulations for collection, transmission, and storage 

of clinical and other sensitive patient data.  

6. To enable the measurement of key clinical parameters related to intermittent 

claudication: The system should enable the measurement in daily routine of 

parameters related to IC, namely movement variables such as walking distance in 

meters, speed, slope, frequency and duration of pauses to rest, heart rate and blood 

oxygen saturation levels (SpO2).  

7. To enable physical measurements of the slope of the walking surface: The system 

should enable measurements of the slope of the walking surface for patients with IC, as 

well as the percentage of walking distance performed with and without slope.  

8. To enable the report of pain episodes duration: The system should enable patients 

with IC and venous ulcers to report the moment when the pain episodes start and finish.  

9. To enable the report of movement interruption due to pain: The system should 

enable patients with IC to report when their movement is interrupted due to pain.  

10. To enable the report of pain site: The system should enable patients with IC to 

report the pain site.  

11. To present alerts to the patients based upon clinical guidelines/ treatment 

plans: The system should present alert messages whenever the compliance with the 

treatment plan is at risk.  

12. To enable the measurement of key parameters related to the venous ulcers: 

The system should enable the measurement in daily routine of key parameters related 

to venous ulcers, namely walking distance in meters, orthostatic blood pressure, blood 

pressure after lying (decubitus) and sitting, and slope.  

13. To enable the measurement of key parameters related to diabetic foot ulcers: 

The system should enable the measurement in daily routine of the plantar pressure and 

temperature at several points of the foot, either when the patient is at rest (idle), sitting, 

laying (decubitus) and in movement, as well as mobility-related parameters, such as 

walking distance and slope.  

14. To allow the measurement and monitoring of the Absolute Claudication 

Distance (ACD) or maximum walking distance: The system should enable the 

measurement and monitoring of the ACD, or maximum walking distance to verify 

clinical goal achievements  

15. To allow the measurement and monitoring of the venous ulcer healing time: 

The system should enable the measurement and monitoring of the venous ulcer healing 

time to verify clinical goal achievements.  
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16. To allow the measurement and monitoring of the Diabetic foot ulcer (DFU) 

healing time: The system should enable the measurement and monitoring of the DFU 

healing time to verify clinical goal achievements.  

 

Table 1. Technical requirements for a smart wearable system for monitoring vascular diseases. 

Technical 

requirement 

Requirement description Origin 

(Function

al 

requireme

nts) 

User interface 

usability  

The system should allow end-users to visualize health information, 

interact and receive feedback by means of intuitive user interfaces.   

(1),(3),(4),(

8),(9),(10),

(11) 

Minimum of two 

languages should 

be supported.  

At least English and Portuguese languages should be supported for 

increased accessibility.   

(1),(3),(4),(

8),(9),(10),

(11) 

Data encryption 

for transmission 

and storage  

Data should be encrypted during transmission and storage using 

standard security protocols (e.g., TLS - Transport Layer Security, 

FHIR - Fast Healthcare Interoperability Resources standard)  

(5) 

 

Activity monitor 

system for IC 

The ecosystem should include an activity monitor system for 

measuring IC parameters by means of sensors embedded in ankle 

bands, designed to be easy-to-use and comfortable.  

(6),(7),(14) 

 

Wireless 

wearable 

pressure sensing 

system  

The ecosystem should include a wireless wearable pressure sensing 

system for measuring parameters related venous ulcers. The 

sensors should be integrated into a comfortable smart pillow that 

will measure pressure and patients’ mobility parameters. The smart 

pillow should be suitable to be part of the compression system that 

is typically applied between the knee and ankle of venous 

ulcers patients, being placed between the dressing and a layer 

composed of zinc oxide.    

(12),(15) 

In-shoe insole 

sensing system  

The ecosystem should include an in-shoe insole sensing 

system for measuring parameters related to DFU. The 

sensors should be integrated into a comfortable and thin insole to 

be placed in the shoes. 

(13),(16) 

Patient Mobile 

Application  

Patients should interact with the system through a mobile 

application. This application will also be used to obtain the clinical 

data collected through the monitoring sensors, to collect 

feedback from patients and to present 

personalized recommendations about activities to perform 

and behaviours to adopt.  

(4),(8),(9),(

10),(11) 
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Health 

Professional Web 

Application  

Health professionals should interact with the system through a Web 

Application that allow the visualization of the patient’s health 

condition and to receive feedback for clinical decision making.   

(1),(3),(14)

,(15),(16) 

User interface 

for real-

time health status 

monitoring  

User interface for visualizing the patients’ health status in real 

time through the health professional web application and the 

patient mobile application.  

(3),(14),(1

5),(16) 

 

User 

interface for repo

rting clinical 

events  

User interface for reporting relevant clinical events in the patient 

mobile application.  

(8),(9),(10) 

 

User interface for 

defining 

personalized 

coaching plans  

User interface for defining personalized coaching plans in the 

health professional web application.  

(1) 

User interface for 

treatment plan 

progression and 

goals assessment 

User interface for treatment plan progression and 

goals assessment in the health professional web application 

and the patient mobile application.  

(1),(2) 

User interface for 

personalized 

feedback and 

smart coaching  

User interface for personalized feedback and coaching in the 

patient mobile application.  

(3),(4) 

User interface for 

personalized 

alerts  

User interface for personalized alerts regarding treatment plan 

compliance risks in the patient mobile application.  

(11) 

Data Storage   Data Storage complying with basic privacy and security 

norms should keep the information concerning the patient, such as 

the clinical data obtained through the monitoring sensors and 

interactions with the system. It will also contain all the knowledge 

used in the data processing, such as guidelines used in the 

generation of personalized recommendations and knowledge 

inserted by health professionals.  

(2), (5) 

 

Coaching 

Framework 

service  

 

The Coaching Framework should provide a set of intelligent 

services for the smart coaching of patients.  To do so, the 

framework will have a Rule-Based System. The rules available in 

the framework will be based on clinical guidelines defined by the 

health professionals and will specify the conditions associated to 

the clinical data that will be used to identify 

possible recommendations to present to the user.   

(3), (4) 
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User Monitoring 

and Data 

Processing  

All patient-related data collected through the monitoring 

sensors should be gathered and a set of artificial intelligence (AI) 

techniques should be used to process the data and generate 

meaningful insights.   

(3),(4),(6),(

12),(13), 

(14),(15),(

16) 

 

3. Discussion 

The research and development of innovative solutions for the remote monitoring and 

self-management of vascular diseases results in an important aid to address the current 

health challenges. Overall, the proposed smart wearable system will focus on key 

parameters related to three relevant vascular diseases, namely: walking distance to 

symptom-forced stop for patients with IC; body position and respective time periods 

spent in the position and pressure under compressive apparatus throughout the day for 

patients with venous ulcer; and plantar pressure distribution while standing for patients 

with diabetic foot. 

The definition of the technical and functional requirements was performed with the 

help of clinicians, in which all clinical scenarios and healthcare needs related to the 

three vascular conditions were studied. Regarding IC, the system requirements for the 

proposed system focused on the capability of assessing walking capacity of the 

individuals, in which the sensors should measure distance in meters walked by the 

patient, as well as to identify the moment at which ambulation cannot continue due to 

pain and the amount of time the patients ceased their movement due to pain. Although 

the standard treatment for IC patients relies in supervised exercise programs aimed at 

improving walking distances and quality of life [27], patient compliance can be as low 

as 34% [14], resulting in loss of treatment effectiveness, as the benefit in walking 

distance for IC patients highly depends on the frequency and maintenance of the 

exercises programs. Therefore, the main benefit of the proposed system is to facilitate 

the incorporation of the exercises into the daily routine and to promote behavior change 

towards improved treatment adhesion and thereby better outcomes in terms of walking 

distances. 

The progression of venous ulcers may require extensive treatment and need for 

hospitalization [28]. The proposed system will target venous leg ulcers, which is the 

last stage of the chronic venous disease according to the standard CEAP classification 

(Clinical-Etiological-Anatomical-Pathophysiological). Patients with this condition are 

submitted to periodic hospital appointments to receive compressive apparatus therapy 

in the areas affected by the ulcers. The proposed system will focus on monitoring the 

pressure under the compression system by introducing a novel smart pillow made of 

thin and comfortable material. DFU are among the most common and costly lower 

extremity complications of diabetes, affecting around a quarter of diabetic patients, 

apart from being the leading cause of hospitalizations related to diabetes [29]. 

Technology can be used to alert patients about periods of high-risk plantar pressure 

during daily activities, providing a practical tool to guide the patient into actively 

correct plantar pressure. For this reason, the proposed system targeted the continuous 

monitoring of plantar pressure in patients with diabetes presenting susceptibility of 
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developing DFU by using sensors integrated into a comfortable and thin insole to be 

placed in the shoes. 

Overall, the most common and relevant variables according to the literature and to 

address healthcare needs defined by the physicians will be targeted in the proposed 

system. Also, the proposed system proposes fills a gap in current developments by 

proposing a coaching framework service for personalized recommendations (e.g., 

health status, healthy behaviors to adopt and activities to perform according to the 

treatment plans set by physicians), which are still scarce for vascular diseases. 

Furthermore, healthcare professionals will be able to set personalized treatment plans 

and receive meaningful insights during the processing of the patient data, such as the 

evaluation of the patients’ current health status, reactions to medical interventions, 

treatment compliance levels, activities performed, among others. Finally, data obtained 

with the system will allow the quantification, description, and further analysis of the 

impact of several clinical variables on key outcomes, allowing a better understanding 

of the clinical evolution of the selected diseases and the discover of possible risk factors. 

4. Conclusions  

In this paper, we presented a set of technical and functional requirements that are 

essential for a smart wearable system aimed at remotely monitoring patients with 

selected vascular diseases. For this purpose, a review of the literature on related projects 

and the study of clinical scenarios and current needs were performed. The main 

innovation aspect of the proposed system consists in a set of intelligent services that 

allow the remote monitoring and smart coaching for patients and healthcare 

professionals, filling an existing gap for vascular diseases. The proposed intelligent 

system is expected to promote healthy behaviors and increased involvement in 

treatments, guiding patients and healthcare professionals by means of a personalized 

care solution.  

 

 

Acknowledgements: This research work was developed under the project Inno4Health 

(ITEA-2019-19008-Inno4Health), funded by the European Regional Development 

Fund (ERDF) through the Operational Programme for Competitiveness and 

Internationalization (POCI) (ref. POCI-01-0247-FEDER-069523), and by National 

Funds through FCT (Fundação para a Ciência e a Tecnologia) under the project 

UI/DB/00760/2020. Ana Vieira was funded by FCT under PhD grant number 

UI/BD/151115/2021. Luis Conceição was funded under the PhD grant number 

SFRH/BD/137150/2018. 

References 

[1] Jagadeeswari, V., Subramaniyaswamy, V., Logesh, R., Vijayakumar, V. A study on medical 

Internet of Things and Big Data in personalized healthcare system. Health information science 

and systems, 6(1), 14 (2018). 



10 

 

[2] Gatzoulis, L., Iakovidis, I. Wearable and portable eHealth systems. Technological issues and 

opportunities for personalized care. IEEE engineering in medicine and biology magazine: the 

quarterly magazine of the Engineering in Medicine & Biology Society, 26(5), 51–56 (2007). 

[3] Tröster G. The Agenda of Wearable Healthcare. Yearbook of medical informatics, (1), 125–

138 (2005). 

[4] Chan, M., Estève, D., Fourniols, J. Y., Escriba, C., Campo, E. Smart wearable systems: 

current status and future challenges. Artificial intelligence in medicine, 56(3), 137–156 (2012). 

[5] McDermott M. M. Exercise training for intermittent claudication. Journal of vascular surgery, 

66(5), 1612–1620 (2017). 

[6] Kelechi, T. J., Johnson, J. J., Yates, S. Chronic venous disease and venous leg ulcers: An 

evidence-based update. Journal of vascular nursing: official publication of the Society for 

Peripheral Vascular Nursing, 33(2), 36–46 (2015). 

[7] Mulligan, E. P., Cook, P. G. Effect of plantar intrinsic muscle training on medial longitudinal 

arch morphology and dynamic function. Manual ther-apy, 18(5), 425–430 (2013). 

[8] Sartor, C. D., Hasue, R. H., Cacciari, L. P., Butugan, M. K., Watari, R., Pássaro, A. C., 

Giacomozzi, C., Sacco, I. C. Effects of strengthening, stretching and functional training on foot 

function in patients with diabetic neuropathy: results of a randomized controlled trial. BMC 

musculoskeletal disorders, 15, 137 (2014). 

[9] Ata, R., Gandhi, N., Rasmussen, H., El-Gabalawy, O., Agrawal, A., Kongara, S., et al. IP225 

VascTrac: A Study of Peripheral Artery Disease via Smartphones to Improve Remote Disease 

Monitoring and Postoperative Surveillance. Journal of Vascular Surgery, 65(6), 115S–116S 

(2017). 

[10] Constant, N. et al. A Smartwatch-Based Service Towards Home Exercise Therapy for 

Patients with Peripheral Arterial Disease. In: 2019 IEEE International Conference on Smart 

Computing (SMARTCOMP), pp. 162-166 (2019) 

[11] Shalan, A., Abdulrahman, A., Habli, I., Tew, G.,Thompson, A. YORwalK: Desiging a 

Smartphone Exercise Application for People with Intermittent Claudication. Studies in health 

technology and informatics, 247, 311–315 (2018) 

[12] Duscha, B., Piner, L., Patel, M., Crawford, L., Jones, W., Patel, M., Kraus, W. Effects of a 

12-Week mHealth Program on Functional Capacity and Physical Activity in Patients with 

Peripheral Artery Disease. American Journal of Cardiology, 122 (5), 879–884 (2018). 

[13] Gardner, A., Parker, D., Montgomery, P., Blevins, S. Step-monitored home exercise 

improves ambulation, vascular function, and inflammation in symptomatic patients with 

peripheral artery disease: A randomized controlled trial. Journal of the American Heart 

Association, 3 (5), 1–11 (2014). 

[14] Gardner, A., Parker, D., Montgomery, P., Scott, K., Blevins, S. Efficacy of quantified home-

based exercise and supervised exercise in patients with intermittent claudication: A randomized 

controlled trial. Circulation, 123 (5), 491–498 (2011). 

[15] Tew, G. A., Humphreys, L., Crank, H., Hewitt, C., Nawaz, S., Al-Jundi, W., Trender, H., 

Michaels, J., Gorely, T. The development and pilot randomised con-trolled trial of a group 

education programme for promoting walking in people with intermittent claudication. Vascular 

Medicine, 20 (4), 348–357 (2015). 

[16] Mays, R., Hiatt, W., Casserly, I., Rogers, R., Main, D., Kohrt, W., Ho, P., Regen-steiner, J. 

Community-based walking exercise for peripheral artery disease: An exploratory pilot study. 

Vascular Medicine, 20 (4), 339–347 (2015).  



11 

 

[17] McDermott, M., Spring, B., Berger, J., Treat-Jacobson, D., Conte, M., Creager, M., Criqui, 

M., Ferrucci, L., Gornik, H., Guralnik, J. M., Hahn, E., Henke, P., Kibbe, M. R., Kohlman-

Trighoff, D., Li, L., Lloyd-Jones, D., McCarthy, W., Polonsky, T., Skelly, C., Tian, L., Zhao, L., 

Zhang, D., Rejeski, W. Effect of a home-based exercise intervention of wearable technology and 

telephone coaching on walking performance in peripheral artery disease: The honor randomized 

clinical trial. JAMA - Journal of the American Medical Association, 319 (16), 1665–1676 (2018). 

[18] Lim, R., Wai Choong, D., Cheng, M. Development of Integrated Pressure and Temperature 

Sensing Strips for Monitoring Venous Leg Ulcer Application. In 2020 IEEE 70th Electronic 

Components and Technology Conference (ECTC), pp. 1586–1591. Orlando (2020).  

[19] Wang, H.-C., Blenman, N., Maunder, S., Patton, V., Arkwright, J. An optical fiber Bragg 

grating force sensor for monitoring sub-bandage pressure during com-pression therapy. Optics 

Express, 21 (17), 19799, (2013). 

[20] Perrier, A., Vuillerme, N., Luboz, V., Bucki, M., Cannard, F., Diot, B., Colin, D., Rin, D., 

Bourg, J. P., & Payan, Y. (2014). Smart Diabetic Socks: Embedded device for diabetic foot 

prevention. IRBM, 35 (2), 72–76 (2018). 

[21] Reyzelman, A., Koelewyn, K., Murphy, M., Shen, X., Yu, E., Pillai, R., Fu, J., Scholten, H., 

Ma, R. Continuous temperature-monitoring socks for home use in patients with diabetes: 

Observational study. Journal of Medical Internet Re-search, 20 (12), 12460 (2018). 

[22] Rescio, G., Leone, A., Francioso, L., Siciliano, P. Sensorized Insole for Diabetic Foot 

Monitoring. Proceedings, 2 (13), 860 (2018). 

[23] Kulkarni, V., Seraj, F., Rathikumar, R. An embedded wearable device for monitoring 

diabetic foot ulcer parameters. In Proceedings of the 13th ACM International Conference on 

Pervasive Technologies Related to Assistive Environments (PETRA '20), Article 47, pp. 1–7. 

New York (2020). 

[24] Yuan, Z., Huang, J., Zhao, Z., Zahid, A., Heidari, H., Ghannam, R., Abbasi, Q. A Compact 

Wearable System for Detection and Estimation of Open Wound Status in Diabetic Patient. In 

IEEE Asia Pacific Conference on Postgraduate Research in Microelectronics and Electronics, pp. 

60–63. Chengdu, China (2018).  

[25] Manohara Pai, M., Kolekar, S., Pai, R. Development of smart sole based foot ulcer prediction 

system. In 2019 2nd International Conference on Intelligent Communication and Computational 

Techniques (ICCT), pp. 87–90. Jaipur (2019). 

[26] Vieira A. et al. Defining an Architecture for a Remote Monitoring Platform to Support the 

Self-management of Vascular Diseases. In: De La Prieta F., El Bolock A., Durães D., Carneiro 

J., Lopes F., Julian V. (eds) Highlights in Practical Applications of Agents, Multi-Agent Systems, 

and Social Good. The PAAMS Collection. PAAMS Workshops 2021. Communications in 

Computer and Information Science, vol 1472. Springer, Cham (2021) 

[27] NICE. Peripheral arterial disease: diagnosis and management, 

https://www.nice.org.uk/guidance/cg147, last accessed 2021/11/24.  

[28] Nicolaides, A. N., Labropoulos, N. Burden and Suffering in Chronic Venous Disease. 

Advances in therapy, 36(Suppl 1), 1–4 (2019). 

[29] Abbott, C. A., Chatwin, K. E., Foden, P., et al. Innovative intelligent insole system reduces 

diabetic foot ulcer recurrence at plantar sites: a prospective, randomised, proof-of-concept study. 

The Lancet Digital Health, 1(6), e308–e318 (2019). 

 

https://www.nice.org.uk/guidance/cg147

