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Article 
overview 

Despite the many technological advances in sensor devices, there are still many challenges that 
hinder their end to end deployment and use in health and wellbeing monitoring and self-
management systems. This talk provides an overview of the different pieces in such a system 
and identifies some of the major challenges that have to be addressed before their mass 
adoption by the national health services.

Background/ 
Context 

Based on the expertise in the applied machine learning for health and wellbeing research 
group at Carlos III University of Madrid and past and current research projects, this 
communication identifies some of the major challenges that are faced today by those that 
want to deploy systems to continuously monitor the user’s health and wellbeing based on user 
and environmental sensors. 

Methods Summary of conclusions based on previous research studies.
Results and 
Conclusions 

According to the state of the art in terms of available technologies, and not taking into account 
that every intervention (based or not in the use of ICT technologies) should be based on 
supporting evidence in terms of its impact in the user’s health and wellbeing, the major 
identified technological challenges in order to pave the way for the successful deployment of 
sensor based user health and wellbeing tracking systems are: 

The elements to be deployed should tend to a zero configuration and maintenance 
scenario. 
Energy efficiency: batteries should last for months and should be very easy to 
recharge. User friendly and non-intrusive energy harvesting mechanisms could be used 
in order to achieve years of battery life. 
Non-intrusive, easy to wear technology. The devices should be nearly invisible for the 
user and not affect the daily activities. 
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Security. Information should be protected and only made available to authorized 
personnel. The user has to maintain some rights on his or her personal data. 
Standards from information to systems, from software to hardware are mandatory. 
Personal, adaptive user interfaces. Each user has a particular condition and the 
systems have to be tailored for each user. 
Persuasive feedback that is able to promote behavioral change. 
Foster collaborations among all the involved stakeholders. Technology experts are only 
a piece in the final puzzle and collaborations among the different stakeholders is of the 
uppermost importance. The requirements from patients, carers, health professional, 
authorities, technology providers and researchers should be all considered in the final 
solution. 
Minimizing the costs for the mass adoption in the different national health services. 
Machine Learning algorithms have to be improved in order to automatically extract 
knowledge out of the sensed data 

Discussion Every intervention should be validated in terms of its impact on the user. Gains in physical, 
mental and social health should be properly assessed and validated. ICT technologies are a 
means (and not the objective) to support such interventions, but very much influence their 
success and their challenges should be taken into account from the early stages of the design 
of each new experiment. Moreover, each health-related condition has particular implications 
and poses particular pre-requisites to the supporting technologies. This talk summarizes some 
of the major common challenges in current technologies which will apply to many underlying 
scenarios. 
 
Moving forward from pilot experiments to real life systems is not an easy task and some major 
challenges should be first addressed. The technological challenges involved all the different 
elements in the end to end solution, from the sensor technology to the central information 
processing systems, form the user interfaces to the doctor’s control panel to visualize the data, 
from information to security, from communication networks to low latency and information 
reliability. The scenario is complex and requires all the involved stakeholders to work together. 
The solutions should be adapted to the specific needs of each user, according to his or her 
medical conditions and preferences.  
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