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Abstract—One of the main challenges which society faces as our 
population continues to grow is the demand which is being placed 
of both health and social care provision.  This is coupled with the 
need to develop new approaches to allow the general public to 
take more control of their own health and lifestyle management.  
The increased prevalence of technology usage,  its reduced costs 
and improved processing and communication capabilities are all 
key factors which have resulted in new technology based 
solutions being investigated to address these challenges.  Through 
a consolidation of sensing technology with the ability to record 
data,  intelligent data analysis to interpret the data collected and 
personalised interfaces to support interaction with users,  it has 
now become possible to deliver support both when and where it is 
required.  The aim of this paper is to provide an overview of the 
technological motivations and solutions which have been 
developed to support home based care.  Specifically the work 
presented will discuss the challenges associated with managing 
the data generated within a smart environment and from a 
technology perspective consider what are the future trends within 
the domain. 

Home based care,  assistive technologies,  behavioural analysis,  
smart homes,  smart environments,  information management.   

I. INTRODUCTION 
It is a recognised fact that the world is rapidly ageing.  

According to projections from the United Nations,  estimates 
suggest that the world’s population will increase to close to 8.9 
billion within the next 40 years.  This equates to close to a 47% 
increase since the year 2000.  Within nearly every country 
across the globe,  the age group of those aged 60 and over is 
the fastest growing.  The main contributing factors to this 
growth can be attributed to increased life expectancy and a 
decrease in fertility rates.  According to the World Health 
Organisation (WHO),  by 2050,  the number of older people on 
a global scale will have increased to 2 billion.  This is an 
increase of nearly 3 fold,  given the figure of 600 million older 
people in the year 2000 [1]. 

The advances from economic,  social and medical 
perspectives can be viewed as the main contributing factors to 
global ageing.  Nevertheless,  the consequence of an ageing 
society has resulted in many challenges in the form of 
increased demands being placed on health and social care along 
with burdens being placed on both social insurance and pension 

schemes.  The WHO have,  at a general level,  identified a 
number of areas where effort should be directed in an effort to 
alleviate some of the aforementioned challenges: 

• Healthy ageing and prevention of chronic disease. 

• Improvements in the process related to management 
of chronic disease. 

• Creation of environments which can be recognized as 
being age friendly. 

Taking all of this into consideration it is evident that there 
are benefits to be gained by addressing the challenges which 
are presenting themselves from an ageing population.  
Although not being claimed as the definitive solution,  the use 
of technology is being widely recognised as having a 
significant role to play.  Its increased prevalence,  reduced costs 
and improved processing and communication speeds are all 
key factors which have resulted in new technology based 
solutions being investigated. 

This paper aims to provide an insight into the motivations 
behind the introduction of technology based home care.  In 
addition,  consideration will be given to the complexities of 
managing data from heterogeneous sources along with an 
insight into expected trends for the future.  The remainder of 
the paper is structured as follows.  In Section II an overview of 
a number of technological concepts and architectures is 
presented.  This is extended in Section III when the notion of a 
smart home is introduced along with the types of information 
which can be monitored.  Section IV considers the trends 
within this area and introduces a number of potential areas 
where improvement in the overall process of providing 
delivery of care at home may be targeted.  The paper is 
concluded in Section V. 

II. TECHNOLOGY AND HEALTHCARE 
Technology has been used within medicine for an extended 

period of time.  Augustus D. Waller is recognised as the first 
person to record the electrical signals from the heart using a 
mercury capillary electrometer in 1887 [2].  Einthoven 
extended the work of Waller and developed the string 
galvanometer in 1903.  Hans Berger made one of the first 
recordings of the electrical signals produced by the human 
brain in 1924 and began the process of identifying normal and 
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abnormal brain waves.  The usage of compute
to process electrocardiograms by Pipberg
considered to be the first instance of compute
medicine [3].  Since then,  over a period of sl
50 years,  computer based technology has 
firmly within the provision and manageme
extending hospital,  community and home bas
has been largely influenced by advances
technology,  the Internet and both fixed and w
communications. 

Although there have been many ef
terminology along with presentation of high lev
impactful aims of how technology should be
home based care,  the Ambient Assisted
Program has encapsulated the key aspects w
taken into consideration [4,  5].  Through th
efforts a Program of Work has been establ
recognised that there is an opportunity to impro
life of older people through the use of 
Communication Technologies (ICT).  Th
combination of products,  services and syste
have the potential to create smarter environm
work and in the community.  Figure 1 depic
interepreted as the main factors which contrib
Program. 

Figure 1.  Overview of the main factors contributing to t
Living Program [4,  5].  
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into home based networks through either f
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