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1. Technology and positive ageing 

Technology will disrupt Australia’s service-based economy in positive and 
negative ways … but it also offers unparalleled opportunities for positive 

experiences of ageing …. (McKell Institute 2015: 31). 

Technology has the potential to make the experience of ageing more positive and to 

radically transform the way in which people receive services and supports as they grow 

older. This reflects the rapid and continuous growth of new technologies which have 

become integrated into everyday life, shifting from being ‘rare’ to becoming ‘normal’ in a 

matter of a decade or so. In the process, the way people work has altered as jobs become 

automated and new technology-driven jobs emerge, and new communication methods are 

able to transcend time and distance. In creating increased opportunities to age in place 

without loss of independence, technology supports positive ageing and challenges the 

concept of ‘aged care’ and traditions associated with its delivery.  

Almost all older people want to live in their own homes, with residential aged care the 

service response only when high level challenges occur in functioning and health (and 

reflected in policy and funding systems). Recent aged care reforms support the continued 

expansion of care in the community, in line with consumer preferences. Independence, 

good health, security, and continued participation in family and community life have been 

identified as desirable key indicators of the experience sought in growing older. Technology 

has a critical role to play in realising this vision of a positive old age – both in minimising or 

delaying the need for formal care services and in shaping the way in which such services are 

provided. For this reason, it is important that both current and soon-to-be consumers of 

aged care services and the aged care sector contribute actively to the design of technology 

that enables ageing in place and optimises a technology-enabled aged care system. 

Technology is becoming more accessible to consumers as leading mobile platform 

providers, such as Apple and Google, expand into Smart Homes, wearable technologies, 

autonomous cars and so on. This means that consumers can readily choose to adopt 

technology to enhance the quality of their lives, and increasingly, support independent 

living regardless of age, disability or related conditions. In an ideal world, technologies 

designed to support independent living, positive and healthy ageing and enhanced quality 

of life will be developed in collaboration through co-design with end users and with service 

providers who have expertise in supporting those end users. Not only will this ensure user-

friendly and fit-for-purpose technology, it will promote seamless integration of 

technologies into everyday living and blur the boundaries between care and living. 

However, the way in which new technologies are accessed and adopted reflects broader 

social and economic inequities. The 2016 Australian Digital Inclusion Index (Thomas 

Barraket Ewing et al) measures digital inclusion on the basis of Access (e.g. internet, 

broadband), Affordability and Digital Ability (digital literacy, confidence etc). While the 
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repeated application of the Index over time shows increased uptake of digital technologies 

by Australians, some groups are excluded; 

 people aged 65 and over, who are the least digitally included demographic group - 

a gap that has remained steady over repeated administrations of the Index 

 gender gap is narrow and reduces with age. 

 those in the $10,000 - $24,999 income bracket 

 unemployed people 

 Indigenous Australians, and  

 people with disability.  

It is, therefore, critical that the application of new technologies to enhance the experience 

of ageing, including through formal care services, includes remediation strategies for these 

groups and provides explicit opportunities for inclusion of these groups in technology 

education and the co-design process.  

An array of disruptive technologies are shaping our lives (see Figure 1) including cloud 

computing, additive manufacturing (3D printing), wearable technologies, nanotechnologies, 

‘big data’ (achieved through linked large data sets), mobile apps, the sharing economy 

(Uber, AirBnB) and a range of technologies defined as ‘smart’ because of their digital 

solutions (smart homes, smart cities). Another disruptor is the Internet of Things (IoT) … 

… a huge network of sensors and smart devices, combined with advanced 

analytics and cloud services to make sense of all the data (Bain & Co 2016: 1). 

Connecting wireless technology, the internet and micro-electromechanical systems, the IoT 

enables the transfer of data over a network without requiring human to human or human 

to computer interaction (Sinclair & Creighton 2015: 10). Within the next few years some 20 

billion IoT devices are anticipated, and expected to disrupt services and products across 

industries. The most ‘greenfield’ of these applications are autonomous such as robotics, 

drones and vehicles (Bain & Co, 2016: 1-3).  

It is estimated that between 2013 and 2020, the number of internet-connected devices, 

such as smartphones, chips, sensors and implants) will grow from 13 billion to 50 billion 

and that the IoT will thrive by 2025 (Schulz et al 2015: 728 – citing Pew Research 2014). 

This will result in a global, immersive, ambient computing environment with 

advanced connectivity between devices, systems, and services that will alter 

everyday life for individuals of all ages (Schulz et al 2015: 728-729). 
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FIGURE 1: DISRUPTIVE TECHNOLOGIES SHAPING OUR LIVES 

 

 

1.1. Drivers for a Technology Roadmap for Aged Care 

The Technology Roadmap for Aged Care in Australia acknowledges three issues – 

population ageing that has never been experienced to the same level, the rapid 

development of new technologies, and reform in the aged care sector that fundamentally 

changes the way in which older Australians will be supported. These three meta-influences 

bring both challenges and opportunities, and while each is often treated separately, this 

Roadmap highlights their interdependence. Central to all three is the consumer. 

FIGURE 2: META INFLUENCES SHAPING THE TECHNOLOGY ROADMAP FOR AGED CARE 
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1.4 Technologies that assist daily living 

Traditionally aids to daily living were not technology-enabled (for example, walking sticks, 

adapted utensils, etc) and were limited in the amount of independence they could provide. 

However, advances in technology have brought the evolution of what are known 

collectively as ‘assistive technologies’ (ATs).  

The World Health organisation has defined assistive technology as: 'An 

umbrella term for any device or system that allows individuals to perform tasks 

they would otherwise be unable to do or increases the ease and safety with which 

tasks can be performed.' (Glossary Of Terms For Community Health Care And 

Services For Older Persons”, 2004) 

In their systematic review of peer reviewed research on the use of technology to address 

health and aged care needs, Khosravi & Ghapanchi (2016:20) categorised these assistive 

technologies into six clusters, namely,  

1- general Information Communication Technologies, or ICTs (i.e. computers, mobile 

phones, tablets, use of internet);  

2- robotics – a rapidly growing area and being used for operating appliances for 

everyday living and addressing mobility and social connection needs; 

3- telemedicine – mainly being used for medical consultations by distance and including 

diagnosis and treatment via telecommunication devices, as well as staff support and 

development; 

4- sensor technologies – used to alert caregivers and end-users about critical events, 

with particular emphasis being given to supporting independent living and 

preventing falls;  

5- medication management applications designed to enhance the accuracy of 

administering medication; and  

6- video games that can be used therapeutically or for entertainment (Khosravi & 

Ghapanchi 2016: 20). 

Most of these technologies are not designed to repair or modify an impairment, but as 

technology advances, the scope for therapeutic technologies is increasing. For example, 

functional electrical stimulation (FES) has significant potential for restoring movement, while 

robotic exoskeletons enable movement, with both technologies an outcome of ongoing 

improvements in end user-technology integration. These advances in integration capacity 

are progressively dissolving the boundaries between purely assistive and therapeutic 

technologies (Cowan et al 2012: 3-8). 

Telecare and telehealth services are delivered at home via information and communication 

technologies (ICTs) and are among the better known ATs. Telecare involves the use of 

(usually, sensor-based) alarm systems and monitors installed in the home and capable of 

alerting significant others, health services and care providers when something occurs that is 

out of the ordinary, signalling a possible crisis. Telehealth uses ICT to support clinical 

healthcare and the management and delivery of health services, including monitoring 

individual health status by recording vital information. Telehealth has the advantage of 
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being able to diagnose faster, identify potential medication interactions, and update and 

secure health records in real time (Tegart et al 2014: 8). 

In 2016, 4.9 million people worldwide were remotely monitored by health care providers, 

with the number having increased by 51 percent from 2015, as acceptance increases of 

connected medical devices being used as a part of the care process (connected medical 

devices used for various forms of personal health tracking are not included in this figure). 

The number of remotely monitored patients is forecast to grow at a compound annual 

growth rate of 48.9 percent to reach 36.1 million by 2020. Furthermore, the use of 

patients’ own mobile devices as health hubs is becoming an accepted part of remote 

patient monitoring (Berg Insight 2016a). 

While the use of monitoring technologies is driven largely by the health sector, these could 

also be used by the aged care sector (in both residential and community services), ideally 

based on partnerships between both sectors. The range of user-friendly technologies 

available, especially via mobile phones and tablets, and the emerging array of health 

promoting apps, means that consumers are able to access information that helps them self-

manage their condition. In their analysis of research (involving randomised controlled trials) 

on this issue, Morris et al (2012: 19) concluded that e-health technologies could be used 

effectively by consumers to self-manage their health but that more research is needed on 

this issue. 

 

APPS 

Apps have quickly become an integral part of everyday living for many people. In 2014, Apple 

reported that 75 billion apps had been downloaded from its App Store and half of that number 

had been downloaded in the previous six months
1
. There has been substantial growth in iPhone 

sales and there is a direct association between smart phone ownership and app usage. 

Their presence is also becoming apparent in government services. For example, the Australian 

Government Department of Human Services has developed a suite of apps (Express Plus) that 

enable people to do most of their business with federal agencies on their mobile device. Aged 

care services are now beginning to explore the integration of Apps into their operational 

processes, and a range of Apps offer potential for supporting independent living by people with 

age related functional decline and disability. 

Not only do apps have a role to play in providing services, but the data generated through their 

use offers significant secondary benefits by providing reliable and real-time data on patterns of 

service use, needs and preferences. This can drive service reform, inform services that are 

responsive to consumer preferences and achieve a range of efficiencies (assuming they are 

designed appropriately and with user ease in mind). Two recent reports from the Australian 

Communications and Media Authority show the strength of this sector:  

                                                   

1 O’Brien C (2014) Volume of Apple app purchases exploding, The Age, Melbourne 25/7/14. 



Developing a Technology Roadmap for the Aged Care Sector in Australia 

Literature Review 

 

Page 10 of 65 

 

 Smartphone ownership in Australia increased from 11.1 million in 2013 to 15.3 million in 

mid-2015. During the same period, tablet ownership increased from 6.3 million to 11.2 

million.  

 The number of Australians with a smartphone is estimated to increase from an average of 

78 % in 2013 to a saturation level of about 81% in 2017.  

 Mobile broadband boosted Australia’s economic activity in 2013 by an estimated $34 

billion (AUD).  
 

The Australian App economy employed approximately 140,000 people as at June 2014. This 

included ‘core’ jobs involving specialist IT skills as well as supporting jobs such as human 

resources. The App economy represents 9.4 per cent of all ICT jobs in Australia which involves a 

growth of more than 38 per cent since the advent of the smartphone in 2008. This growth rate 

exceeds that of the US (22 per cent) and the UK (10 per cent) over the same period. 

Sources:  

Vision Mobile (2014) The European App Economy 2014 – 

https://www.visionmobile.com/blog/2014/08/european-app-economy-2014-europe-losing-ground-asia 
 

https://yump.com.au/2016-australian-mobile-statistics-how-digital-is-increasingly-a-mobile-first-

experience/ drawing on data from IAB Australia, Google’s Consumer Barometer and Think with Google). 
 

The Centre for International Economics (2013) The economic impacts of mobile broadband on the 

Australian economy, from 2006 to 2013, Australian Communications and Media Authority Communications 

report, 2012–13) 
 

Mandel M (2014) Jobs in the Australian App Economy. Accessed 17/11/16 from 

http://www.progressivepolicy.org/wp-content/uploads/2014/07/2014.07-Mandel_Jobs-in-the-Australian-

App-Economy.pdf  

 

 

Apart from sensors which are installed in specific environments, the development of 

wearable devices that achieve similar outcomes creates significant scope for those able to 

move independently outside of the home. These devices are both portable and connected 

and have significant scope for tailoring to individual need and preference. Key enablers for 

their development include smartphones, longer lasting batteries, new materials and fabrics 

(including smart clothing, textiles and jewellery).  

 

 

Lively is a wearable sensory-based device that tracks the movement of individuals and alerts 

them in ‘real-time’ if they’re at risk of a fall. This is particularly significant given that ‘falls are 

common among older people and often result in fractures or other serious injuries’. See 

https://www.greatcall.com/devices/lively-wearable-senior-activity-tracker . 

 

 

The evolution of sensors has been boosted by developments in nanotechnology that 

enable the development of implantable or injectable sensors that are placed in the 

human body, and like wearables, support personalised treatment. Bioelectric implants — 

also known as electroceuticals — are minute devices that are attached to a nerve to read 

and modulate electrical signals generated by the body's nervous system. These devices 

https://www.visionmobile.com/blog/2014/08/european-app-economy-2014-europe-losing-ground-asia
https://yump.com.au/2016-australian-mobile-statistics-how-digital-is-increasingly-a-mobile-first-experience/
https://yump.com.au/2016-australian-mobile-statistics-how-digital-is-increasingly-a-mobile-first-experience/
https://www.iabaustralia.com.au/
https://www.consumerbarometer.com/en/
https://www.thinkwithgoogle.com/
http://www.progressivepolicy.org/wp-content/uploads/2014/07/2014.07-Mandel_Jobs-in-the-Australian-App-Economy.pdf
http://www.progressivepolicy.org/wp-content/uploads/2014/07/2014.07-Mandel_Jobs-in-the-Australian-App-Economy.pdf
https://www.greatcall.com/devices/lively-wearable-senior-activity-tracker
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offer the potential of targeted treatments, because they affect a specific organ and avoid 

the side effects commonly associated with traditional medicine formats and injectable 

drugs. 

Interventions that speak the electrical language of the body will become central 

treatments in a host of major chronic diseases such as diabetes, asthma, 

hypertension, arthritis, pain and possibly even cancer (British pharmaceutical 

firm GlaxoSmithKline website - http://www.meddeviceonline.com/doc/gsk-sets-

trials-for-electroceuticals-for-chronic-diseases-0001). 

Nanotechnology also makes possible the printing of sensors with very fine features onto 

flexible rolls of plastic, in large quantities, at low cost. Changing the structure of materials 

through nanotechnology holds a range of possibilities, for example, creating water-

repelling textures, adding coatings that allow materials to repair when damaged and 

creating textiles that can regulate temperature. All of these developments have significant 

potential in the support and care of older people. 

1.4.1 INTERSECTING TRANSFORMATIVE CHANGE 

Australia is on the cusp of two of the greatest disruptive transformations in 
history: the ageing of the population and a technological revolution. How the 

nation manages with both of these prospects will determine its fortune (McKell 
Institute 2015) 

The intersection of an ageing population with technological progress has resulted in the 

term gerontechnology which emerged in the early 1990s. In 1992, Bouma and Graafmans 

published an influential book called Gerontechnology
2
 in which they described a new 

interdisciplinary academic and professional field combining gerontology and technology. 

The International Society for Gerontechnology (ISG) was established in 1997 and the journal 

Gerontechnology was established soon after this. 
3
 

The linking of technology with ageing has significance because of its transformative 

potential, bringing disruptive change to the way people grow older and the way in which 

they are supported to do so. There are countless reports on the growth of new 

technologies and the range of ways in which they have profoundly changed our lives, and 

will continue to do so. How they will shape the aged care sector and more broadly, the lives 

of older people, is less understood.  

1.5 Smart Living 

Beyond health and aged care systems and their use of technology to augment service 

provision, the transformative impact of technology on everyday lives and living is most 

                                                   

2 Bouma H & Graafmans J (1992) Gerontology, IOS Press, Amsterdam 
3
 See http://www.gerontechnology.org  

http://www.meddeviceonline.com/doc/gsk-sets-trials-for-electroceuticals-for-chronic-diseases-0001
http://www.meddeviceonline.com/doc/gsk-sets-trials-for-electroceuticals-for-chronic-diseases-0001
http://www.gerontechnology.org/
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apparent in the developing ‘Smart’ living market. This involves embedding a range of 

largely digital technologies that produce greater automation, energy efficiencies and easier 

management of day to day activities applied to homes (Smart Homes), work (Smart 

Workplaces) and communities (Smart Cities, Smart Towns, Smart Communities). As these 

technologies evolve, they highlight the growing importance of people’s homes and local 

environments to support independent, healthy and positive ageing. As well they reduce the 

likelihood for many people of entering residential aged care in order to accommodate 

functional decline and illness.  

 

FIGURE 3: ILLUSTRATION OF THE SMART HOME CONCEPT  

 

 

 

SMART HOMES: A RAPIDLY EXPANDING MARKET 

The Smart Home market is relatively recent but growing rapidly, with consumer awareness 

and acceptance increasing as major organisations like Target, Apple and Telstra sell home 

automation products. North America has the most advanced market globally with 9.7 

percent of all households living in a Smart Home. Between 2015 and 2020, a 31 percent 

compound annual growth rate is forecast for this region, and a 54 per cent growth rate for 

Europe where 2.4 per cent of households live in a Smart Home. Smartphone apps are the 

most common user interface for smart home solutions and importantly for older 

consumers, these are increasingly likely to be voice driven (Berg Insight 2016b). 
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Smart Homes must form part of an overall strategy to enable people to live 

independently in their own homes. The collaboratively developed Smarter Safer Homes 

for Older Australians (see Case Study 1, Section 1.5.1) initiative demonstrates what is 

possible in supporting positive ageing through the Smart Home.  

 

1.5.1 CASE STUDY 1: SMARTER SAFER HOMES FOR OLDER AUSTRALIANS 

 

CSIRO AND PARTNERS: SMARTER SAFER HOMES FOR OLDER AUSTRALIANS 

Smarter Safer Homes for Older Australians (SSH) was a collaborative project undertaken by 

CSIRO, NICTA, the University of New England and NBNCo, from November 2012 until 

September 2014. SSH tested the health care and support potential offered by a range of 

telecare monitoring and communication technologies enabled by high-speed broadband 

internet connectivity. The project also sought to determine whether this resulted in improved 

Quality of Life (QoL) and Family Quality of Life (FQoL) for its 20 volunteer participants, who were 

aged 70 years or over, receiving no regular in-home care, and without serious medical 

conditions or known risks that might have required regular hospitalisation. All were living in 

independent living units of an aged care facility in northern New South Wales, connected to the 

National Broadband Network (NBN) and offering researchers a controlled environment, as the 

units were mostly identical in terms of size and floor plan.  

In each case, data was available to participants and (with consent) their family, carers and 

healthcare professionals via a purpose-built App installed on a touch-screen device (participants 

were provided with an iPad for this purpose). The SSH App provided participants with access to 

video calling, health monitoring information, reminders and alerts. It had an inbuilt sensor 

network module, Activities of Daily Living (ADL) recognition module, and a user interface 

module. The ADLs aligned with Katz’s Index of Independence in Activities of Daily Living 

instrument and its associated six functions: bathing, dressing, toileting, transferring, continence 

and feeding. 

A range of sensor-based monitoring devices (see  

Table 1 below) were installed in each participant’s home, transmitting data to a secure, remote 

server where it could be made available to participants, their significant others, and healthcare 

professionals via the SSH App. 

The SSH project achieved its objectives, with two critical success factors being taken into 

account – end user confidence in using the technology and reliable connectivity to support its 

usage. When older people were sufficiently confident in their use of the system and its 

technology, data confirmed that the system could be used as a tool to improve QoL and 

subsequent FQoL, (based on findings from validated instruments measuring these outcomes), 

making the SSH system a feasible option for assisting and supporting older people to live 

independently at home. The impact of technology in achieving these outcomes also depended 

on reliable connectivity between participants and significant others. 

There is one indisputable factor underpinning feasibility within the SSH project environment, that being the 

system’s reliance upon internet connectivity, secure file transfer and IT server availability. With that in 
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place, and to apply the SSH model more broadly, healthcare providers might expect to deliver many 

services remotely and reduce their costs significantly (Winn & Nisbet 2015). 

For more information go to http://www.csiro.au/en/Research/BF/Areas/Digital-

health/Improving-access/Smarter-safer-homes  

 

 

TABLE 1: SMARTER SAFER HOMES INITIATIVE: TECHNOLOGIES APPLIED BY ISSUE ADDRESSED 

ISSUE ADDRESSED TECHNOLOGY APPLIED PROVISION 

Emotional wellbeing  
Secure videoconferencing link 

from older people to their 

families, carers, support 

services and care services. 

Delivery of general and specialist non-

invasive e-Health consultations. 

Interaction with significant others. 
Social connection 

WIRELESS ELECTRONIC MONITORING DEVICES INSTALLED IN HOMES 

 

Physical health, 

safety, need for 

emergency 

assistance 

Motion sensors Identify movement patterns, alerting 

to irregularities that may be 

associated with slips and falls 

Reed switches attached to 

doors 

Identify movement associated with 

opening & closing of doors 

Accelerometer attached to 

mattress 

Identify participant patterns of 

movement during sleep 

Pressure sensors attached to 

living room chairs 

Identify time spent seated or lying 

Acoustic sensors identify 

sounds in wet areas 

Detect water flow in wet areas, due to 

taps left running or not used for a 

period of time 

Temperature and humidity 

sensors 

Detect heat and humidity within areas 

of the home 

Power sensors linked to 

selected electrical appliances 

e.g. hot water jug, heater, oven 

Monitor the frequency of cooking 

meals etc. 

Self-management of 

chronic health 

condition 

Medical sensors  Monitor systolic/diastolic blood 

pressure, heart rate, blood glucose 

levels, body weight, body temperature 

and upload data accessible via the 

SSH app. 

 

1.6 Methodology for the Literature Review 

This literature review is based on a search of major research databases and of the grey 

literature, focusing on the last five years. There is a huge amount of literature pertaining to 

ageing, aged care and technology and confining our search to recent publications not only 

assists in reducing the amount of material to be reviewed, but also ensures current 

information is provided which reflects the pace of technological change. 

http://www.csiro.au/en/Research/BF/Areas/Digital-health/Improving-access/Smarter-safer-homes
http://www.csiro.au/en/Research/BF/Areas/Digital-health/Improving-access/Smarter-safer-homes
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The search has focused on systematic and meta-reviews of academic research for two 

reasons – to limit the replication of review work already published and available, and to 

bring together the multiple publications which provide highest level of evidence regarding 

different aspects of technology. As well this has provided an efficient way to manage a very 

large body of literature and access ratings of quality provided in the reviews.  Unfortunately, 

this review has identified that while numerous studies report positive outcomes for older 

people as a result of technological interventions, most are based on poor quality evaluation 

methodologies, involving small samples, questionable modelling decisions and/or 

problematic validation, limiting the generalisability of their findings and therefore, their 

usefulness (Khosravi & Ghapanchi 2016: 18; Schulz et al 2015: 728; Haux et al 2016: S80; 

Wootton 2012). Many are descriptive and have not been peer reviewed. 

Rigorous methodologies, such as randomised controlled trials (RCT), are rare. While this 

methodology has the capacity to provide high level of evidence regarding the use of 

technology they typically require five years to complete, and are expensive. As well with the 

rapid pace of change in technology it is questionable if RCTs are the most appropriate form 

of evaluation. This leaves researchers with the challenge of balancing quality in their 

methods with the need to keep pace with technological change. There is a need for agile 

but robust evaluation. Two methodologies that are more appropriate are action research, 

gathering information through formative evaluation, involving rapid testing and retesting 

over time as the technology evolves (Schulz et al 2015: 728), or case studies series focused 

on specific needs. 

There is also a trend for many studies to focus on the effectiveness of technology in terms 

of its ability to improve or maintain people’s functional capacity (that is, does it work?) but 

without exploring the outcomes achieved in terms of health care, or aged care service 

provision. Again, those outcomes cannot be ascertained without reliable evaluation 

methods. Where the relationship is explored between technology and its application in 

aged care, the focus is on community based care and only a handful of studies have 

involved residential aged care. That said, much of the research evidence associated with 

telehealth and telemedicine, including monitoring through the use of different types of 

sensors, which has been undertaken in the health sector is transferable to the residential 

aged care sector. 

2. What is the evidence for technology’s contribution to positive 

ageing? 

The majority of research on the role of technology in supporting positive ageing is related 

to the domain of physical and mental health with monitoring, diagnosis and treatment 

functions applied in order to maintain or improve health. This includes the literature on 

telehealth, telemedicine, ehealth, mhealth (mobile health technologies), the array of 

monitoring devices (including ambient, wearable and other sensing devices. To a lesser 

extent, research addresses technology’s contribution to mobility, social connectedness, 

safety and daily activities and leisure (Schulz et al 2015: 727). 
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The research literature provides a growing evidence base for the effectiveness of certain 

technologies in relation to a number of service types but also in targeting specific needs – 

highlighting its relevance for enhancing independent living – with or without aged care 

services. In particular, technology has been found to play a role in the following: 

 Promoting independent living (mainly through monitoring technology) 

 Reducing social isolation and increasing social connection 

 Reducing the risk of falling 

 Managing chronic disease 

 Supporting people with cognitive issues, including dementia 

 Reducing or managing depression 

 Enhancing well-being 

 Improving medication management  

 Supporting family and other informal carers (Khosravi & Ghapanchi: 2016). 

Technology also has a role to play in assessing need for services, including for aged care – 

see Section 2.1. 

In their systematic review of the literature published from 2000-2015,
4
 Khosravi and 

Ghapanchi (2016) began with an initial set of 2,035 studies focusing on studies of people 

aged 60 and over that applied technologies to key ageing issues, and provided empirical 

evidence of the impact of these on each issue. Most of the 41 studies included in the final 

group employed randomised controlled trial or quasi-experimental methodologies. These 

authors analysed the effectiveness of the identified technologies, applying a score 

between 1 and 3 (3 being Very Effective; 2 being Effective; and 1 being Not Effective) to 

each study reviewed.  

Video games designed to reduce fall risk and general ITCs applied to managing depression 

received the highest ratings of effectiveness, followed by telemedicine designed to assist 

older people with chronic disease, then by sensor technologies supporting independent 

living and the application of general ICTs to enhancing wellbeing. The only area with no 

reported improvements in health-related outcomes following technology applications was 

medication management (but this could be due to a range of other intervening variables 

that are not discussed). However, researchers have been positive in findings about the user-

friendliness of this technology eg ease of opening containers (Khosravi & Ghapanchi 2016: 

23). Details follow in   

                                                   

4 The authors identified a significant increase in the number of publications from 2012 

onwards. 
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Table 2. 
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TABLE 2: AVERAGE EFFECTIVENESS SCORE BY ISSUE ADDRESSED AND BY TYPE OF TECHNOLOGY APPLIED 

 

Type of 

technology  

Issue addressed 

Chronic 

disease 

Dementia Depression Fall risk Independ 

living 

Medication 

managemt 

Social 

isolation 

Well-

being 

Robotics   2  2  1.8 2 

General ITC  2 3    2 2.4 

Sensor 

technology 

 2  2 2.4    

Telemedicine 2.5    2    

Medication 

dispenser 

     1   

Video game    3     

Source: Khosravi & Ghapanchi 2016, Table 12, p 24 

 

2.1 Assessment of need 

Assessment is one of the most critical components of the aged care system with a dual 

function – it acts as a gatekeeper to the system’s resources and it shapes the individualised 

plan of care designed to respond to the needs it identifies. The accuracy of the latter and 

the types of interventions provided go beyond finding appropriate responses to identified 

need but can affect quality of life (positively or negatively) in the process.  

As technology evolves, its contribution to the tailored supports designed for aged care 

consumers is significant, but this is not reflected in the aged care system’s requirements for 

assessors (neither for entry to residential nor community care). Whether or not new 

technologies that can transform the capacity for independent living will or do form part of 

the service response is a matter of chance, rather than design, and will depend on 

individual assessors’ familiarity with these potential solutions. 

One systematic review identified 474 studies involving 166 different functional assessment 

tools, and found that over time (from the 1960s onwards) these tools had gradually evolved 

from assessing individual ability, to performing the most basic everyday tasks, to assessing 

a wider range of aspects of a person’s life including cognitive, emotional and social abilities 

(Lowe et al 2013: 621). Tellingly, the ongoing evolution had occurred in parallel to 

technological change, but had failed to integrate those advances. 

However, none of the shifts reflect the massive improvements in the resources 

available … made possible by …. the advancements in technology, both in 

communications and in sensor technology …[which] have yet to be fully 

integrated into the functional assessment methodology (Lowe et al 2013: 628). 

Despite the availability of technology that supports assessment of function and need these 

technologies are not an embedded feature of assessment processes. These technologies 

have the capacity to save resources in the resource-demanding aged care sector, increase 

time savings, improve the capacity to track and maintain client records, facilitate more 
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effective assessment and monitor changes in capacity. Some technologies, for example, 

sensors, can yield information which a single or even repeated assessments may miss 

(Sprint 2015: 64). In part this reflects an absence of supporting systems for technology-

enabled assessment (Lowe et al 2013: 628) and the culture and willingness for change in the 

workplace. It may also be that whilst those performing assessment roles have the clinical 

knowledge required they do not have the training, skills and knowledge of technologies to 

enable efficient and effective uptake.  

A commonly used assessment tool – the TUG (Timed Up and Go) – assesses risk of falling, 

and related functional decline. It has been the subject of several studies that have applied 

new technologies (video-based, wearable, smartphone-based and ambient) to its 

administration (Sprint 2015: 66). Ambient sensors able to capture such variables as 

temperature, light and motion, and able to be embedded in a range of household objects, 

are being used to estimate speed of walking while a sensor-enabled chair has been 

designed to automate TUG assessment (aTUG). This avoids the need for wearable sensors, 

offers scope for older people living at home to self-administer the TUG, and the potential 

to be further developed into a ‘smart chair’ capable of also collecting various biometric 

information (Sprint 2015: 72).  

Smartphones also offer significant promise because of their ability to capture a range of 

data, making assessment a portable activity whose data can be analysed anywhere at any 

time. Automated assessment is likely to be a further feature of technology-driven 

assessment reform, assuming it can achieve a high utility to cost ratio and support scalable 

health and aged care (Sprint 2015: 73). 

Apart from these potential benefits, the integration of technology into assessment 

processes also makes assessment seamless and ongoing, rather than an isolated event, and 

can empower consumers by supporting self-administered assessment – a highly 

appropriate outcome for aged care reforms that promote consumer choice and control. 

Without this integration, technologies will be introduced into older people’s lives by well-

meaning significant others, consumers themselves or organisations who can profit by 

selling technologies. This may provide a valuable addition to the overall strategy of support 

but it may work against it, highlighting the importance of technology being embedded in 

assessment and subsequent care planning and review of progress made in addressing a 

care plan. 

 

2.2 Managing chronic health conditions 

In 2014–15, more than 11 million Australians (50%) reported having at least one of the 

eight main chronic diseases. This rate is positively associated with age, being higher for 

those aged 65 and over (87%) compared with people aged 0–44 (35%) (AIHW 2016).
5
 

Consequently, the management of chronic health conditions is a critical issue for older 

                                                   

5
 Australian Institute of Health & Welfare (2016) Australia’s Health - 

http://www.aihw.gov.au/australias-health/2016/ill-health/#t4  

http://www.aihw.gov.au/australias-health/2016/ill-health/#t4
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people, health and aged care providers and the resourcing of the systems supporting them. 

Technology has an important role to play in this, but this is being pursued to a far greater 

extent by the health sector than by aged care providers, with significantly under-developed 

potential in the aged care sector. 

2.2.1 THE TELE-TECHNOLOGIES 

Most literature on the use of telemedicine in the care of older people is focused on the 

management of chronic illnesses, such as cardiovascular disease and diabetes, with 

monitoring involving the measurement of vital signs (for example, temperature, blood 

pressure and respiration), measuring blood glucose levels and heart rates. Technologies 

being applied to transmit data to clinicians include remote monitoring equipment as well as 

computers, mobile phones and tablets. This is a field of rapid growth in the research 

literature. Between 2003 and 2011, the number of research publications on telemedicine’s 

role in managing chronic disease increased five-fold, reflecting the ongoing increase in its 

application (Wootton 2012: 212). 

These technologies also support self-management of health, which has been found to be 

effective in addressing chronic health conditions (Pellegrini et al 2014: 344; Morrison et al 

2012: 6). Their use can improve health status, increase symptom control and thereby reduce 

the use of general practitioners and admissions to hospital (Tegart et al 2014: 8). Such 

outcomes also bring benefits in the form of cost savings and efficiencies to health systems, 

and to individuals in the form of improved health and greater control over the 

management of their condition. Evidence is growing about their effectiveness. In Australia, 

the CSIRO Home Monitoring project highlights what is possible – see Case Study 2, 

Section 2.2.2. 

Reviewing the literature as a whole, telemedicine emerges as very effective in managing 

chronic health conditions, improving functional status, general health and wellbeing. The 

systematic review by Khosravi and Ghapanchi (2016) concluded that of all the technologies 

studied for their effectiveness, telemedicine was the only one applied to assist older people 

living with a chronic health condition to show … 

… significant changes in participants’ lives, from improvement in health 

conditions to reductions in hospital readmissions (Khosravi & Ghapanchi 2016: 

23). 

One systematic review of research based on 141 randomised controlled trials (RCTs) 

(representing a total of 37,695 patients) associated with telemedicine applications to 

asthma, COPD, diabetes, heart failure and hypertension, found that most reported 

favourable outcomes (Wootton 2012: 213). However, very few studies have focused on 

telemedicine’s cost-effectiveness in chronic disease management (Wootton 2012: 212, 218; 

(Lindberg et al 2013) and very few have been large scale in size (May et al 2011: 2 of 11). 

TABLE 3: EFFECTIVENESS OF TECHNOLOGY IN MANAGING CHRONIC HEALTH CONDITIONS 

Technology Outcomes Authors 
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Technology Outcomes Authors 

Telemedicine Increased quality of life Sicotte et al 2011 

 

Telemedicine 

Enhanced health literacy and self-management of health  

 

 

CSIRO 2016 

Reduced anxiety and depression 

Improved quality of life 

Reduced falls 

36% decrease in hospital admissions; 42% reduction in 

hospital length of stay; reduced primary health care usage 

40% reduced mortality rate 

Telemedicine 36% decrease in hospital readmissions Giordano et al 

2009 31% decrease in episodes of hemodynamic instability 

Heart failure-related readmissions decreased 

Telemedicine Improved glycaemic control, blood pressure, total & low-

density lipoprotein cholesterol levels 

Shea et al 2006 

Telemedicine Reduced hospital readmissions + emergency visits. Pinto et al 2010 

Improved functional status 

Telemedicine Increased social functioning Gellis et al 2012 

Improved general health 

Reduced depression 

Telemedicine Successful insulin injection West et al 2010 

Telemedicine Successful foot care 

Telemedicine No significant change in pulmonary function Chau et al 2012 

No significant change in health-related quality of life 

Sources: Khosravi & Ghapanchi 2016; CSIRO 2016 

 

A systematic literature review by Lindberg et al (2013) reviewed 107 studies from 2000 to 

2010 that studied the use of ICT in home care for communication between consumers, 

family members, and health care professionals. Most (86) of these involved the care of 

people with chronic illness. There was a trend across these studies for different ICT 

applications in home care to be received positively by people living with chronic illnesses 

and by health care professionals. Most studies showed that communication between health 

care professionals and patients living at home was improved by the use of ICTs, which were 

also regarded as useful in follow-up care of patients at home. Studies yielded no clear 

finding about cost-effectiveness and while valued, ICTs were seen as complementary to 

face to face care, but not a replacement for this (Lindberg et al 2013: 6). 

Positive findings about the effectiveness and impact of ICTs on five major chronic diseases 

were identified in a scoping review undertaken by Wildevuur & Simonse (2015). This 

investigated the extent, range, and nature of ICT based interventions (primarily 

telemedicine) in the management of diabetes mellitus, cardiovascular disease, chronic 

respiratory disease, cancer, and stroke by analysing findings from 350 studies published 

between 1989 and 2013. The highest impacts were found to involve increased consumer 

empowerment (15.4%, 54/350 studies), improved clinical outcomes (11.7%, 41/350), 

decreased hospitalisation rates (12.3%, 43/350) and increased cost efficiencies (10.9%, 

38/350). Most of these findings were supported in another review that identified positive 
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impacts on clinical processes and consumer health outcomes, as well as positive clinician 

and consumer satisfaction (Vedel et al 2013: 1111, 1115). 

Australian research by the CSIRO (2016 –see Case Study 2 below) has identified significant 

changes in health outcomes for participants in its telehealth project including: 

 a 36 per cent decrease in hospital admission and a 42 per cent reduction in length 

of stay if admitted to hospital during the 12-month trial; and  

 a reduced mortality rate of more than 40 per cent among participants. 

2.2.2 CASE STUDY 2: CSIRO HOME MONITORING OF CHRONIC DISEASE FOR AGED CARE 

 

 

CSIRO HOME MONITORING OF CHRONIC DISEASE FOR AGED CARE TELEHEALTH PROJECT 

This two-year project (2013-2014), Australia’s first multi-state and multi-site randomised 

controlled trial of telehealth, sought to develop advanced modelling and data analytics while 

supporting chronically ill people through home-based telehealth services. 

Six fibre and fixed-wireless NBN-connected sites around Australia provided the location for the 

project and involved a diverse range of care models. Each site involved both participants in the 

home monitoring services and control patients who received usual care services. A total of 287 

patients participated in the trial and were supported with telehealth devices that included 

participant/clinician video conferencing capabilities, messaging features and the delivery of 

clinical and study specific questionnaires, as well as vital signs devices to monitor their heart rate 

(electrocardiogram), blood pressure, oxygen saturation (spirometer), body weight and body 

temperature, with provision of a glucometer an optional add-on for people with diabetes. 

Important outcomes from this project were identified for both participants and the health 

system: 

 significant change in the way participants understood their health condition and adapted 

their behaviours accordingly – highlighting the important role of health literacy and self-

management of health and the role of technology in enabling this outcome; 

 reported improvements in anxiety, depression and quality of life; 

 savings to the healthcare system through reduced falls, reduced number and cost of GP 

visits, specialist visits and procedures; 

 a 36 per cent decrease in hospital admission and a 42 per cent reduction in length of 

stay if admitted to hospital during the 12-month trial.  

 a reduced mortality rate of more than 40 per cent among participants. 

The project was funded a total of $5.47 million by the Australian Government Telehealth Pilots 

Programme, CSIRO and project partners. This funding proved to be a good investment, yielding 

a return on investment in the order of five to one due to reduced use of hospital inpatient and 

outpatient services, GP visits, community nurses visits and an overall reduced demand on 

increasingly scarce clinical resources.  

CSIRO (2016) http://www.csiro.au/en/Research/BF/Areas/Digital-health/Improving-access/Home-monitoring  

 

http://www.csiro.au/en/Research/BF/Areas/Digital-health/Improving-access/Home-monitoring
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2.3 Supporting independent living 

Managing chronic and other health conditions is critical to being able to continue living at 

home and technology has a role to play in supporting people living with these conditions at 

home, or in residential aged care. For those living in the community, technology can be the 

key to maintaining independence and quality of life, regardless of health status. 

Advances in sensor-based monitoring are making this outcome possible, but the evidence 

base requires more input, even though there are significant numbers of commercial 

installations globally. Although research into the use of monitoring technologies is 

widespread, it remains nascent, consisting mainly of small-scale studies and including few 

longitudinal studies. One systematic literature review identified only 74 papers using sound 

methodologies of which only four involved research with 20 or more subjects (Brownsell et 

al 2011). Monitoring technology holds significant potential for supporting older people but, 

as with the broader literature, there is a need for well-designed studies involving larger 

sample sizes, over longer periods of time, in order to evaluate cost-effectiveness and 

capacity to prolong independent living (Peetoom et al 2014: 291).  

Another systematic review applied the Downs and Black Checklist to assess the quality of 

the research intervention (Morris Miller Ozanne et al 2012: 13). This provides a score based 

on a study’s reporting, external validity, internal validity, selection bias and power. Their 

analysis found that most studies were of moderate to low quality, with the exception being 

the telemedicine literature that was found to have the highest proportion of high quality 

studies compared with studies involving virtual reality and gaming devices, studies 

exploring the impact of technology on social connectedness, studying robotics and 

research about smart homes.  

Motion detection sensors are the most common monitoring technology employed, 

followed by sensors that track door and electrical appliance usage. The predominant 

monitoring strategy involves detecting changes in activity: activity or no activity, and sitting, 

standing or lying. A significant gap in existing knowledge involves determining when or 

how changes in the profile of activity should trigger a call for assistance and more broadly, 

about how to provide comprehensive and effective systems (Brownsell et al 2011). 

Nevertheless, as the table below indicates, sensor technologies have been found to be 

effective in reducing falls (see also Section 2.4) and hospitalisation rates, in identifying 

changing patterns of activity and delaying entry into long term care.  

Robotic stride assistance systems are effective in improving walking speed. Smart Homes 

using sensor systems effectively monitor falls, mobility and performance of activities of 

daily living (ADLs), regulate ambient temperature and operate household appliances and 

systems. The effectiveness of virtual reality and gaming cannot be ascertained with 

confidence, at this stage, although the grey literature indicates that this will become 

increasingly important in the future. Furthermore, the evolution of wearable sensors, 
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bringing the capacity for portable monitoring and assessment, will reduce the reliance on 

home-based telehealth technologies.
6
 

TABLE 4: EFFECTIVENESS OF TECHNOLOGIES IN SUPPORTING INDEPENDENT LIVING 

Technology Outcomes Authors 

Motion sensor Delayed entry to long term care for 3 out of 8 participants Van Hoof et al 

2011 

Passive sensor system All users found sensor-data interface useful for identifying 

changing client activities 

Alexander et al 

2011 

Various sensor 

technologies 

Significant reduction in falls Rantz et al 2013 

Reduced hospitalisation 

Reduced emergency visits 

Robot (robotic stride 

assistance system) 

 

Improved walking speed 
Shimada et al 

2009  

Use of a combination of 

technologies 

Improved care efficiency, reduced health care costs, deferred 

entry to residential care, enhanced independence 

Peetoom et al 

2014 reviewing 

multiple studies  

Smart Homes using 

sensor systems 

Effective monitoring of falls, mobility & performance of ADLs; 

regulating temperature, operating household appliances & 

home entertainment systems 

Morris et al 2013 

reviewing 

multiple studies 

Virtual reality and gaming 

e.g. Nintendo Wii; Dance 

Revolution Dance Mats 

No studies evaluated effect on activity or participation, or 

feasibility regarding safety, training required, costs, or 

assistance required 

Morris et al 2013 

reviewing 

multiple studies 

Sources: Khosravi & Ghapanchi 2016; Peetoom et al 2014; Morris et al 2013 

2.3.1 CASE STUDY 3: WOODVILLE WEST URBAN RENEWAL SMART LIVING PROJECT 

Demonstrating a range of benefits to end users as well as to human service systems is the 

Smart Living project that is part of the Woodville West Urban Renewal initiative in South 

Australia. Designed for people with disability, the same technologies can be applied to 

support older people to live independently. 

 

 

 

CASE STUDY: WOODVILLE WEST URBAN RENEWAL SMART LIVING PROJECT 

Eight ‘smart living’ apartments, each with cutting-edge assistive technologies designed to 

support people with disability to live independently, were developed through collaboration 

between the Medical Device Partnering Program at Flinders University, the South Australian 

departments for Communities and Social Inclusion, Housing SA, and technology providers.  

                                                   

6
 Prof Greg Tegarty (2016) reported in http://www.australianageingagenda.com.au/2016/09/30/wearable-

diagnostics-self-driving-cars-signal-future-tech-aged-care/?platform=hootsuite  

Dr Kevin Doughty (2016) reported in http://www.australianageingagenda.com.au/2016/03/21/traditional-

telehealth-model-is-dead-as-wearables-take-over-expert/  

 

http://www.australianageingagenda.com.au/2016/09/30/wearable-diagnostics-self-driving-cars-signal-future-tech-aged-care/?platform=hootsuite
http://www.australianageingagenda.com.au/2016/09/30/wearable-diagnostics-self-driving-cars-signal-future-tech-aged-care/?platform=hootsuite
http://www.australianageingagenda.com.au/2016/03/21/traditional-telehealth-model-is-dead-as-wearables-take-over-expert/
http://www.australianageingagenda.com.au/2016/03/21/traditional-telehealth-model-is-dead-as-wearables-take-over-expert/
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Each apartment is NBN connected and an on-site concierge service is available for assistance, 

emergency and after hours support. Based on end-user informed design, each is equipped with 

an automated system that features an integrated call system to the concierge, environmental 

controls and communication devices. Sensory devices are embedded in the apartments, 

supporting passive monitoring as well as alerts to make communication calls; remote controls 

are attached to doors, blinds, light switches and appliances and smart communication is 

available (e.g. Skype on TV sets). Ongoing costs are funded by Disability SA and each participant 

has an individual tenancy agreement with Housing SA. The project has demonstrated a range of 

cost benefits, increased independence and social inclusion for participants leading to enhanced 

quality of life. 

Source: Tegart et al 2014 - 

http://acola.org.au/PDF/Interdisciplinary/Assistive%20Health%20Technologies%20for%20Independent%20Living.pdf 

2.4 Falls prevention and management 

Falling is a leading cause of injury, loss of independence, and admission to residential care 

(often via hospitalisation to treat fractures), bringing significant costs to individuals, their 

families, and health and aged care systems. Critical to the ability to manage balance-related 

challenges (e.g. tripping, mis-stepping, slipping) is the capacity to recover equilibrium and 

the range of compensatory mechanisms associated with this (Maki et al 2011: 473). 

Interventions to minimise fall risk focus on both the individual (building capacity) and their 

environment (removing factors that enhance the risk of falling), and increasingly, 

technology has an important role to play in both. 

In relation to falls, assistive technologies can be further divided into (1) those designed to 

prevent a fall from occurring; and (2) those which aim to manage the outcome of a fall after 

it has occurred. There is emerging evidence that falls could be prevented with appropriately 

designed intervention programs, and sensor-based tests hold significant promise for more 

frequent and accurate assessment of fall risk in clinical and home settings (Ejupi et al 2016). 

Video games are also being used to prevent falls (Khosravi & Ghapanchi 2016: 20).  

Technologies in the second category are widely known as fall detectors and apart from 

being important in alerting services and supporters to a fall event, if their detection is 

timely, they may reduce hospitalisation or shorten hospital stay (Steventon et al 2013: 502). 

Fall detectors can be broadly categorised into three groups, each of increasing 

technological sophistication: 

1. First‐generation systems are alarms that rely on the user to detect the fall. Typically 

worn as a pendant around the neck, the user must push a button to contact the call 

centre or emergency services. 

2. Second‐generation systems augment first‐generation systems with an embedded 

level of intelligence. These comprise fall detection devices and life‐style monitoring 

systems, and include fall detectors worn by the person that are triggered 

automatically without them having to press a button. 

http://acola.org.au/PDF/Interdisciplinary/Assistive%20Health%20Technologies%20for%20Independent%20Living.pdf
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3. Third‐generation systems use data, often via ambient monitoring systems, and detect 

changes (e.g. in activity levels) that may increase the risk of falling and involve a 

preventive rather than reactive approach (Ward et al 2012: 203). 

Technology to reduce the risk of falls, particularly in the third generation category, holds 

significant promise but requires further research before it can be adopted with confidence 

(Ward et al 2012: 210). This includes the development of ‘smart shoe insoles’ that can send 

data regarding the wearer's gait to a central database, detecting changes in gait to prevent 

a fall; incorporating a fall detector into a walking stick able to measure abnormalities in gait 

which could predict increased fall risk; and embedding fall detectors into a ‘smart floor’ to 

detect whether the carpet is being walked on, or whether someone is lying prone on the 

floor. The ‘smart carpet’ also has the benefit that it does not require the user to remember 

to maintain batteries. It does this by using “energy scavenging sensors” that can harvest 

energy (such as light, thermoelectric and vibrational energy) from the surrounding 

environment (Ward et al 2012: 206-207: Maki et al 2011: 474). 

TABLE 5: EFFECTIVENESS OF TECHNOLOGIES IN REDUCING FALLS 

Technology Outcomes Authors 

Fall risk assessment sensor 18% reduction in falls Lancioni et al 2013 

Wireless bed sensor 18% reduction in falls. Cowan et al 2012 

Smart Homes using sensor systems Effective monitoring of falls Morris et al 2013 reviewing 

multiple studies 

Source: Khosravi & Ghapanchi 2016; Morris et al 2013 

 

Remote health monitoring and sensor technologies have been found to improve older 

people’s safety and reduce their risk of falls (Khosravi P & Ghapanchi AH 2016: 18 citing 

Lancioni et al 2013; Cowan et al 2012). As the table above indicates, fall risk assessment 

sensors and wireless bed sensors have been found to be effective technologies in reducing 

falls – each achieving an 18 per cent reduction in fall rates. 

 

 

The iStoppFalls (Information and communications technology–based System to Predict & 

Prevent Falls) assessment system, is a Kinect (motion sensing input device) and inertial sensor-

based test that supports older people to undertake regular and unsupervised fall risk 

assessments at home. The iStoppFalls system was installed into the homes of 62 community-

living older people in Australia, Germany, and Spain for the duration of four months. 

Participants were asked to perform at least 1 assessment each month. In total, 241 assessments 

were independently performed by the participants.  

Most participants felt positive about their experience and could see themselves continuing with 

the assessment on a regular basis. Evaluation found that key success factors for using 

iStoppFalls were user motivation, the design and selection of appropriate tests, the reliability 

and usability of the applied technology, the frequency and duration of the assessment, and its 

safety and support features. The evaluation concluded that a sensor-based self-assessment for 
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fall risk was feasible, but that further research is needed, with particular attention being paid to 

design requirements (Ejupi et al 2016). 

 

 

Another systematic review provides useful information about older adults’ attitudes to 

technologies aimed at falls prevention, detection or monitoring (Hawley-Hague et al 2014) 

with much of the information being applicable to adoption of other technologies able to 

assist in independent living at home. Across 21 studies reviewed the following key insights 

emerged: 

 Control over the technology and how it is used is very important to older people, 

particularly with regard to protection of privacy. For this reason, video imagery 

depicting them after falling is seen as highly intrusive while alarms that cannot be 

turned off (e.g. when falsely activated) are unlikely to be used, mainly because of not 

wanting to ‘bother’ significant others and care workers, but also because of the 

nuisance caused to the person. 

 Linked to control over technology was choice of technology, with preference for 

user-friendly technology that older people are able to manage, thereby enhancing 

choice and control. The importance of tailoring assistive technologies to individual 

need and preference is reinforced by this finding. Attitudes to both choice and 

control reflect the importance of technology in supporting or enabling 

independence. 

 Perceived relevance to individual need also emerges as affecting uptake, particularly 

for older men. 

 Technology is also more likely to be used if it is perceived to improve personal 

safety, particularly in relation to real time monitoring and connection to response 

systems. 

 Usability, reliability and how well the technology integrates into the home also 

affect adoption and long term use of technology. Large buttons and easy to read 

screens and signs are part of this, as are design aesthetics – older people do not want 

technology that identifies them as ‘fallers’ or that makes their home look like a 

hospital or other institutional environment (Hawley-Hague et al 2014: 422-424). 

Many of these key insights are relevant to developing Principles for a Technology Roadmap 

for Aged Care, as discussed in Section Error! Reference source not found.. 

2.5 Reducing isolation and enhancing social connection 

Social isolation and loneliness have a negative effect on the health and wellbeing of older 

people. Various technology-based interventions exist to reduce social isolation but research 

demonstrating their effectiveness among older people is scarce. Technological 

interventions to reduce social isolation and loneliness have been grouped into eight main 

categories by a recent systematic review: general ICTs, video games, robotics, Personal 

Reminder Information and Social Management system (PRISMS), asynchronous peer 



Developing a Technology Roadmap for the Aged Care Sector in Australia 

Literature Review 

 

Page 28 of 65 

 

support chat rooms, social network sites (SNSs), Tele-Care, and 3D virtual environments 

(Khosravi, Rezvani & Wiewiora 2016). 

Most of the studies (with 15 publications in the final set) evaluated the impact of general 

ICTs on social isolation and loneliness. On the whole, findings were mixed. Inconclusive 

results were found for social network sites, and promising results for PRISMS and video 

games, with more research needed to be able to generalise the positive findings of a few 

well designed and conducted studies. The most positive findings were associated with 

telecare, followed by general ICTs and then by robotics. Seven studies found general ICTs, 

strategic use of the internet and social media, computer training and usage, mobile remote 

presence robotic systems and pet-type robots to be effective in reducing isolation, 

increasing social connection and quality of life as well as producing other benefits (see 

Table 6). 

Other systematic reviews regarding social support found that statistically significant 

improvements occurred most consistently when applying smart technology (usually an 

interactive, online program incorporating health information, chat rooms, discussion boards 

or support groups) over periods of less than one year. Three out of five studies identified 

enhanced empowerment for participants in these programs. Mixed results have been found 

for technologies’ impact on loneliness (Chen & Schultz 2016; Morris et al 2014: 147) but 

this is a much more complex issue to address than isolation. A shared conclusion across all 

studies reviewed is that there is a need for further research on the role technology can play 

in reducing isolation and increasing social connectedness. 

TABLE 6: EFFECTIVENESS OF TECHNOLOGIES IN REDUCING SOCIAL ISOLATION 

Technology Outcomes Authors 

Internet + social media Reduced social isolation Ballantyne et al 2010  

General ICT Increased physical activity. Blažun et al 2012  

Increased social inclusion 

General ICT Increased level of satisfaction Bradley & Poppen 2003  

Decreased social isolation 

Computer training & use Reduced social isolation Blažun et al 2011 

Increased quality of life 

Robot (mobile remote 

presence systems) 

Reduced social isolation Beer et al 2011 

Reduced travel costs 

Robot (pet-type, AIBO) Decreased stress Kanamori et al 2002 

Reduced social isolation 

Robot (pet-type) Reduced social isolation Wada et al 2007 

Robot (relational agents) No significant differences between groups Bickmore et al 2005 

Interactive online programs Improved social support, enhanced health related 

literacy, increased empowerment 

Morris et al 2014 

Various ICTs Improved social support 

Reduced social isolation 

Chen & Schultz 2016 

Various ICTs, telecare, robot 

companions 

Reduced loneliness 

Reduced social isolation 

Khosravi, Rezvani & 

Wiewora 2016 

Sources: Khosravi & Ghapanchi 2016; Khosravi, Rezvani & Wiewora 2016; Chen & Schultz 2016; Morris et al 

2014 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Bla%26%23x0017e%3Bun%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24199042
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bla%26%23x0017e%3Bun%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24199042
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2.6 Reducing depression and enhancing wellbeing 

Evaluation of the effectiveness of different technologies in reducing depression has found 

general ICTs to be most effective, with one major study attributing a 20 to 28 per cent 

reduction in depression to strategic use of this form of technology. Multiple studies of the 

application of general ICTs and pet-type robots have also emerged as effective in reducing 

depression, improving wellbeing, mood, life satisfaction and social interaction, as well as 

enhancing perceived control of health and wellness and a sense of empowerment among 

users. 

TABLE 7: EFFECTIVENESS OF TECHNOLOGIES IN REDUCING DEPRESSION AND ENHANCING WELLBEING 

Technology Outcomes Authors 

Robot (pet-type) Increased social interaction Wada et al 2007 

Robot (pet-type) Improved mood Wada et al 2003 

Reduced depression 

Robot (pet-type) Improved well-being Wada et al 2006 

Robot (pet-type) Increased social interaction Wada et al 2004 

Improved well-being 

Robot (pet-type) Increased demonstrative language Kanamori et al 2003 

Increased satisfaction 

General ICT Reduced stress Salovaara et al 2010 

General ICT Improved well-being Shapira et al 2007 

Increased sense of empowerment 

General ICT Improved life satisfaction Karavidas et al 2005 

General ICT Increased perceived control over health & 

wellness 

Campbell et al 2005  

General ICT 20%-28% reduction in depression Cotton et al 2012 

Telemedicine Increased quality of life Chou et al 2013  

Source: Khosravi & Ghapanchi 2016 

2.7 Supporting people with dementia 

The research literature on the role technology can play in supporting people with dementia 

is as notable for its gaps as it is for its contribution to the evidence base. One systematic 

review about the use of assistive technology for people with dementia identified that most 

studies focused on safety-related devices (especially falls prevention, tracking or way 

finding and cooking safety), followed by memory aids, technology to prevent social 

isolation (with companion robots being an emerging technology) or to support activities of 

daily living, and clinical devices of various kinds (particularly music therapy and symptom 

monitoring) (Evans et al 2015: 410).  

Assessment of the use of monitoring systems is a prominent research topic, reported to 

have benefits for both the person with dementia (by supporting independent living) and 

their relatives (by addressing concerns about safety) (Bossen et al 2015: 4-5). One study 

focused on the deployment of ambient living technologies in a Singaporean nursing home 

(Aloulou et al 2013), finding that sensors (embedded in Radio Frequency Identification tags) 

were able to provide data about residents’ movements for professional carers – although 
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their sample was small and the focus of the research was on technical issues associated 

with the technology. 

There is a trend for research to focus on the outcomes of technology for family and 

informal caregivers rather than people with dementia (Bossen et al 2015: 4-5). However a 

systematic review has identified that there is insufficient sound research to be clear about 

the impact of technology on carers of people with dementia (Godwin et al 2013: 221). This 

is despite the range of telemedicine technologies providing information, education and 

support to this group.  

With regard to people living with dementia, a growing acceptance by service providers of 

videoconferencing in diagnosis and monitoring is evident in the literature, with reliable 

findings about video telemedicine being used for neurocognitive testing and neurological 

examination (Bossen et al 2015: 4-5).  

TABLE 8: EFFECTIVENESS OF TECHNOLOGIES IN SUPPORTING PEOPLE WITH 

DEMENTIA 

Technology Outcomes Authors 

ePAD artificially intelligent touch 

screen encouraging interaction 

Participants engaged via this technology but 

further work needed on its prompts 

Leuty et al 2013 

Non-intrusive sensors Early detection of deteriorating condition Aloulou et al 2013 

Increased professional carer satisfaction 

Pictorial instruction program using 

laptop computer and 

commercially available, 

inexpensive video editing software 

 

Successfully supported activity and travel 

among people with moderate Alzheimer’s 

disease 

Lancioni et al 2013 

Source: Khosravi & Ghapanchi 2016; Leuty et al 2013; Aloulou et al 2013; Lancioni et al 2013 

 

2.7.1 CASE STUDY 4: THE INTERNET OF THINGS SUPPORTING PEOPLE WITH DEMENTIA AND THEIR 

CARERS 

 

CASE STUDY: THE IOT SUPPORTING PEOPLE WITH DEMENTIA AND THEIR CARERS 

There are a range of new technologies that can enable people with varying health conditions to 

live independently in the community, including those with cognitive impairment. These include 

monitoring sensors, ‘smart dispensers’ that provide the correct dose of medication at the correct 

time (and can send reminders to smartphones), ‘smart wallets’ that track how many pills have 

been removed from a blister pack, and scales that monitor a person’s hydration levels. 

The IoT takes monitoring and support to a new level by supporting purposively designed 

systems that connect a range of devices and can share the data emanating from them in real 

time. Not only does this enable highly tailored assistive technology, but it is appropriate for 

supporting complex conditions.  

A partnership between IoTUK (https://iotuk.org.uk/) and the Surrey and Borders Partnership 

NHS Trust is undertaking a six month randomised control trial, involving 700 pairs of people 

with dementia and their carers, from January 2017. With funding of £5.2m from NHS England, 

https://iotuk.org.uk/
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the project has two IoT enabled living labs at the University of Surrey designed to explore a 

variety of connected devices to support people living with dementia.  

Also involved in the trial is a monitoring system called Howz (http://howz.com/), which 

incorporates egg-shaped sensors that monitor activity in different rooms, together with devices 

that track electricity consumption, and indicate whether the kettle has been turned on, or if the 

fridge is open. Its data are then sent to a mobile app, providing carers or relatives with real-time 

information. All data collected will be shared by researchers, family carers and clinicians, 

supporting collaborative care and consistent information sharing. 

There are a range of smart devices being developed to support people living with dementia and 

an increasing number of apps. In development for release in 2017 are the Playlist for Life app 

that explores the impact of music on those living with dementia and Book of You, a digital 

memory book of images and sounds. These will be useful for significant others, and formal care 

providers, in guiding their interaction with the person who has dementia. Both apps have been 

developed by the Nesta backed project Dementia Citizens (http://dementiacitizens.org/ ) 

 

 

Analysis of the literature has led to the conclusion that few devices have been developed 

with quality of life in mind, few address behavioural issues associated with dementia, and 

none are available to support recreational activities. A major gap involves the lack of 

technologies developed using co-design with people with dementia (Evans et al 2014: 415; 

Bossen et al 2015: 9). 

The range of technologies currently available illustrates a need for more context 

aware and intelligent software to be developed through extensive user testing 

and evaluation. This is essential as without design input from both individuals 

with dementia and their caregivers, acceptance is low (Evans et al 2014: 415). 

The grey literature identifies an emerging role for virtual reality technology in enhancing 

mood, wellbeing and engagement levels among older people, and in particular, those living 

with dementia. Case Study 5 illustrates the application of this technology by Australian 

provider BlueCross with people living in its residential care facilities. 

 

2.7.2 CASE STUDY 5: BLUE CROSS VIRTUAL REALITY TECHNOLOGY 

 

CASE STUDY: VIRTUAL REALITY TECHNOLOGY TO SUPPORT PEOPLE LIVING WITH DEMENTIA 

BlueCross, a Melbourne based aged care provider, recently began offering virtual reality 

experiences at all of its residential sites. Staff introduced this technology to residents during 

Alzheimer’s Australia Dementia Awareness Month in September 2016, and it is now a core 

component of the leisure and lifestyle program offered at BlueCross.  

Using a smart phone, goggles and blue tooth headphones, a 360 degree immersive experience 

is provided to residents. Experiences that previously had not been possible, such as travel and 

theatrical performances, can now be accessed virtually. The program enables residents living 

with dementia to reminisce about experiences that staff and their families have worked together 

to identify as something they would enjoy. By simultaneously watching on a tablet what the 

http://howz.com/
http://howz.com/
http://dementiacitizens.org/
http://www.agedcareonline.com.au/residential-aged-care/facilities/bluecross
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resident is experiencing, an opportunity is created for relatives and care workers to share the 

experience and communicate about it with them. 

BlueCross worked with BuildVR who developed ‘Solis’, a pioneering aged care specific virtual 

reality application. Following an initial trial at one site, residents provided feedback on the 

program, helping to refine it and ensure it addressed the needs of end users.  

Source:  Aged Care Online, 18/10/16. Accessed 15/11/16 at 

http://www.agedcareonline.com.au/2016/10/Virtual-Reality-technology-now-at-every-BlueCross-home-

across-Melbourne-creating-new-possibilities-for-residents  

 

 

2.8 Supporting family caregivers 

As Australian aged care shifts increasingly to community-based care, the role of family 

caregivers will become even more important because they are often the linchpin in this 

model. ABS surveys of carers repeatedly show that the key motivator for them is a wish to 

provide the best possible care and to fulfil family obligations. While this driver is unlikely to 

change, there is an increasing prevalence of factors which work against this, including 

growing rates of relationship breakdown, reduced family formation among young adults, 

widespread changes in the traditional role of women as carers coupled with increased rates 

of participation of women in the paid workforce, and separation of parents from adult 

children due to greater mobility in choice of work and place of living. 

These major social changes have resulted in reduced availability of family carers over time, 

while our ageing population grows at a rate never before experienced. NATSEM modelling 

projected that between 2001 and 2031, the ratio of primary carers to older people needing 

care will fall from 57:100 to 35:100 (Percival & Kelly 2004). These factors and the policy (and 

consumer) emphasis on care in the community combine to produce a significant challenge 

- one in which new technologies will play a critical role. 

There is a limited amount of reliable research in the current literature on the impact of 

technology on informal carers. There are, however, numerous studies which detail the 

economic and personal costs brought by the caregiving role, with most detailing the 

unfortunately named ‘burden of care’. Nevertheless, those that do exist have found that 

assistive technologies contribute to the support of caregivers of older adults by reducing 

the amount of time, assistance and energy required in providing care, and by lessening 

anxiety and fear, task difficulty, safety risk (particularly for activities requiring physical 

assistance) while increasing the independence of the person in their care (Marasinghe 2016: 

357, based on a systematic review of 10 studies). 

A review of telehealth interventions designed to support family caregivers identified 

increasing use of videoconferencing / videophone (particularly for providing education to 

caregivers, conducting telehealth consultations for both care recipient and caregiver, 

providing social support) and remote monitoring of the person receiving care to reduce 

caregiver workload (Chi & Demiris 2015: 38-41). Telemedicine and monitoring technologies 

http://www.agedcareonline.com.au/2016/10/Virtual-Reality-technology-now-at-every-BlueCross-home-across-Melbourne-creating-new-possibilities-for-residents
http://www.agedcareonline.com.au/2016/10/Virtual-Reality-technology-now-at-every-BlueCross-home-across-Melbourne-creating-new-possibilities-for-residents
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have been found to be effective in reducing carer stress and sense of burden, as indicated 

in the following table.  

TABLE 9: EFFECTIVENESS OF TECHNOLOGIES IN SUPPORTING FAMILY CAREGIVERS  

Technology Outcomes Authors 

Various telemedicine 

technologies 

 

Reduced carer stress 

Reduced carer workload 

 

Mahoney et al 2011  

Marasinghe 2016 

Mortensen et al 2013, 2012 

Intelligent System for 

Independent Living for 

people with cognitive 

impairment 

 

Reduced carer stress 

Maintenance of carer quality of life 

 

Mitseva et al 2012 

Monitoring & alarm 

technology for people with 

dementia 

Carer stress and workload reduced because 

they perceived there was less risk & 

increased safety for the person in their care  

 

Olsson et al 2012 

Internet-based education, 

support and interaction for 

carers of people with 

dementia 

Reduced carer stress, depression, pain and 

significantly improved mental health status, 

self-efficacy, and  social support 

 

Lorig et al 2012 

Marziali & Garcia 2011 

 

However, caregivers’ relationship with technology is complex as the workload related to 

caregiving can itself be a barrier to adopting, experimenting and using technology, while 

reducing that workload can be an enabler to technology usage (Marasinghe 2016 citing 

Boger et al 2014;
7
 Bowman et al 2013

8
). Obviously individual carer situations will be affected 

by a range of variables including the severity and type of need of the person in their care, 

individual resilience and readiness to engage with technology. Adding to the complexity is 

that some care recipients express concern that the additional communication with family 

members enabled through monitoring and video communication technology will intensify 

caregiver workload (Marasinghe 2016: 358). 

Another systematic review of research studying the effectiveness of internet-based, 

caregiver-directed interventions (Hu et al 2014) identified mostly positive findings from 

randomised controlled trials (RCTs). These found significant reduction in caregiver burden, 

depression, pain and stress among carers of people with dementia and significantly 

improved mental health status, self-efficacy, and social support (e.g. Marziali & Garcia 2011; 

Lorig et al 2012). Interventions were diverse and included internet-based chat support 

groups, an internet-based skills enhancement workshop, an interactive learning centre, 

bulletin boards, individualised problem behaviour diaries and exercise logs, and ongoing 

communication. 

                                                   

7
 Boger J, Quraishi M, Turcotte N et al (2014) The identification of assistive technologies being used to 

support the daily occupations of community dwelling older adults with dementia: a cross-sectional pilot 

study, Disab Rehab Assistive Technology, 9: 17-30 
8
 Bowman S, Hooker K, Steggell C et al (2013) Perceptions of communication and monitoring technologies 

among older rural women: problem or panacea? Jl Housing Elderly, 27: 48-60 



Developing a Technology Roadmap for the Aged Care Sector in Australia 

Literature Review 

 

Page 34 of 65 

 

2.9 A role for robotics 

There are a number of ways robot technologies can assist older people to live independent 

lives, with two types featuring in the literature – pet or companion type robots, and lower 

limb ATs to assist with mobility (most of these being exoskeletons that are fitted to the 

outside of the limbs). The majority of studies focused on the latter group of technologies 

have been limited to controlled laboratory settings or a laboratory situated within a clinical 

environment (Morris Miller Ozanne et al 2014: 15). 

As can be seen in Table 10, pet-type robots have been found to be effective in reducing 

depression and stress levels, improving mood, and reducing social isolation. One early 

study found relational agent type robots to have been ineffective in reducing social 

isolation. However, recently published Australian research has found a statistically 

significant improvement in the emotional, visual and behavioural engagement of 115 aged 

care residents interacting with a social robot named Matilda over the period 2010 to 2013. 

Matilda can recognise human voices and faces, detect emotions, dance, play music and call 

out cards or bingo numbers, remind people about their daily schedule, make phone calls 

using Skype and report the news and weather. These older people were all living with 

dementia and enjoyed their interactions with Matilda, with only 2 per cent not being 

comfortable in its presence.  

TABLE 10: EFFECTIVENESS OF ROBOT TECHNOLOGY IN REDUCING DEPRESSION AND SOCIAL 

ISOLATION 

Technology Outcomes Authors 

Robot (pet type) Improved mood Wada et al 2003 

Reduced depression 

Robot (mobile remote presence 

systems) 

Reduced social isolation Beer et al 2011 

Reduced travel costs 

Robot (pet-type, AIBO) Decreased stress Kanamori et al 2002 

Reduced social isolation 

Robot (pet-type) Reduced social isolation Wada et al 2007 

Robot (relational agent) No significant differences between groups Bickmore et al 2005 

Robot (relational agent) Significant improvement in emotional, 

visual & behavioural engagement of 

people with dementia 

Khosla et al 2016 

Lower limb exoskeleton with 

training & exercise regime 

Improved walking speed + increased 

fitness 

Morris et al 2014 citing 

Shimada et al 2009 

Upper limb robotic trainer Improved motor function Morris et al 2014 citing 

Saeki et al 2008 

Sources: Khosravi & Ghapanchi 2016; Khosla, Nguyen & Chu 2016; Morris et al 2012 

2.10 Smart Homes to support independent living 

Given the expressed wish of most people to avoid entering residential care, and the 

direction of recent aged care policy reform that supports more care in the community, the 

design of family homes has a critical role to play in achieving this outcome. Smart Homes 

are the outcome of multidisciplinary collaboration that includes the fields of housing, 
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technology, engineering, sociology and health care in relation to robotics, sensors, 

telehealth, ergonomics, communications, social care and safety (Morris et al 2013: 1). In 

2008 the term ‘domotics’ was coined to describe the study of information technology 

applications that become part of the residential structure, and therefore do not need to be 

operated by the end-user (Demiris & Hensel 2008: 33). This term has since been overtaken 

by terms like Smart Home and Smart Living (Solaimani, Keijzer-Broers & Bouwman 2015: 

370). 

The way in which such living is conceptualised can vary across sectors. For example, from a 

housing sector perspective, a Smart Home is one embedded with technologies that 

support automation; from the energy sector perspective the focus is on efficient provision, 

co-production and consumption of energy (as seen in the emergence of Smart Meters); and 

in the health sector, a Smart Home is one that supports health promotion, health 

monitoring and management of health conditions, particularly chronic illness. In common is 

the acceptance that smart technologies provide intelligent living, which is also part of the 

Smart Communities, Smart Cities and Smart Factories movements (Solaimani, Keijzer-Broers 

& Bouwman 2015: 371).  

Regardless of sector, there is a relatively small amount of robust research testing the 

effectiveness of Smart Home technologies to support older people to live independently, 

while the amount of essentially descriptive studies is large (Morris et al 2014: 21; Reeder et 

al 2013: 574; Demiris & Hensel 2008: 35: Martin et al 2008: 5; Calvaresi et al 2016: 2; 

Brownsell et al 2012). An earlier review that was restricted to studies with reliable 

methodologies and exploring the role of Smart Homes in providing health and social care 

(Martin et al 2008), found only four papers meeting inclusion criteria, and these were 

published between 2000 and 2006. While the review was able to yield information about 

the range of technologies being applied, its authors concluded that there was insufficient 

evidence to ‘… support or refute the integration of smart home technologies into health 

and social care’ (Martin et al 2008: 6). Similarly, Calvaresi et al’s analysis of the literature 

(2016: 2) found a lack of systematic investigation on how proposed ambient assisted living 

technologies take into account end user needs, exploring instead the technical details of a 

specific technology, technique or system. 

Since then the literature has been growing rapidly, particularly since 2010, but it has 

followed rather than led this technology sector driven field (Wilson Hargreaves & 

Hauxwell-Baldwin 2013: 3). This helps to account for the relatively minor focus on testing 

the effectiveness of Smart Home technologies to support independent living for older 

people. 

In a systematic review to assess the effectiveness and impact of these technologies on the 

quality of life of older people, Morris et al (2013) identified 1,877 publications of which only 

21 studied effectiveness, and only one involved a randomised controlled trial (Tomita et al 

2007 – see Footnote Error! Bookmark not defined.). The review of research found that 

oth older adults and health professionals considered Smart Home technologies to be 
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beneficial by improving independence, increasing safety and security at home and bringing 

likely enhancement in quality of life (Morris et al 2013: 6).  

Systematic reviews consistently identify home sensors as playing a critical role in regulating 

ambient temperature, operating household appliances, and security systems (Morris et al 

2014: 14; Reeder et al 2013: 574) and providing an ideal environment for supporting a 

range of other technologies designed to address ageing-related challenges. Emerging 

evidence can be described as promising. Another pattern in the research findings is that 

multiple technology components that include activity sensing, and are tailored to 

individual need and preference can support independent living at home (Reeder et al 2013: 

574-575). 

The CSIRO ‘Living at Home Longer’ initiative (described in Case Study 6 which follows) is 

adding to the evidence about Smart Homes using tailored telehealth technologies that may 

enable older people to continue living independently at home.  

2.10.1 CASE STUDY 6: CSIRO LIVING AT HOME LONGER 

 

CSIRO LIVING AT HOME LONGER 

Through the Australian e-Health Research Centre, CSIRO has developed a low-cost, non-invasive 

sensor, monitoring and support system for use in either individual homes or a supported-living 

community.  

Findings are not yet available, but this project has multiple features that represent good practice 

in designing and applying telehealth technologies in the homes of older people. 

Based on co-design principles, end users helped to design the framework for the technology to 

be used according to their needs and the trial has involved older people and their families and 

health and aged care workers in New South Wales. 

The system involves the installation of sensor networks in 20 broadband-connected residences, 

with sensors able to:  

 sense the physical environment, such as heat in the kitchen and bathroom that could 

cause burns or scalds; 

 sense movement inside and outside the house, enabling any decline in movement 

patterns to be recognised to help identify slips and falls; 

 assist with social inclusion and psychological well-being by connecting with video-

conferencing systems enabling people to talk to family and friends; 

 collect disease-specific health information, using biomedical devices that transmit data to 

a remote server for examination and follow-up by healthcare providers. 

Data collected from the sensors are reported on an App on a tablet device owned by the older 

people involved and they retain full control over what information is shared with others.  

Source: http://www.csiro.au/en/Research/BF/Areas/Digital-health/Improving-access/Smarter-

safer-homes  

http://www.csiro.au/en/Research/BF/Areas/Digital-health/Improving-access/Smarter-safer-homes
http://www.csiro.au/en/Research/BF/Areas/Digital-health/Improving-access/Smarter-safer-homes
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2.10.2 WHAT DO CONSUMERS WANT FROM SMART HOMES? 

One systematic review explored the smart home research literature to identify older 

people’s preferences regarding smart home technologies designed to support ageing in 

place (Jacelon & Hanson 2013). They found that older adults … 

 expect to be active participants in the design and ongoing implementation of the 

smart home in which they will live; 

 want to share decisions about when they are monitored and with whom to share 

monitoring data; 

 have identified as useful bed sensors and gait monitors; 

 regard camera and video monitoring of sensor-based results as raising privacy 

concerns, with their degree of concern being directly related to their level of 

functional capacity, but it is accepted that videos play a role in detecting 

emergencies; 

 want devices to be user-friendly, reliable, with low purchase and maintenance costs, 

and not intrusive; 

 value the provision of training in how to use devices; 

 are motivated to use smart technologies which address needs of independence and 

safety, and more broadly, which are perceived to be needed by them (Jacelon & 

Hanson 2013: 116-118; Morris et al 2013: 6). 

A Canadian study compared the preferences of Baby Boomers with much older adults and 

found that Boomers were least likely to install health monitoring technologies while the 

older group were most likely to use technologies supporting personal safety, and both 

groups ranked video cameras as the type of sensor they would be least willing to install in 

their Smart Home (Jacelon & Hanson 2013: 118 citing Mihalidis et al 2008
9
). 

TABLE 11: EFFECTIVENESS OF SMART HOMES IN SUPPORTING INDEPENDENT LIVING AND HEALTHY 

AGEING 

Technology Outcomes Authors 

Range of smart home 

technologies 

Frail older people in experimental group 

maintained physical & cognitive capacity 

while control group deteriorated over 2 yrs 

Tomita et al 2007 

Range of smart home 

technologies 

Enhanced safety and security Morris et al 2013 

Enhanced independence 

Multiple technologies, including Enhanced independence Reeder et al 2013 

                                                   

9 Mihailidis A, Cockburn A, Longley C & Boger J (2008) The acceptability of home monitoring 

technology among community dwelling older adults and baby boomers, Assistive Technology, 

20(1) 1-12 
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sensors, tailored to consumer 

Sources: Morris et al 2014, 2013; Reeder et al 2013 

 

3. Concluding comments 

3.1 Challenges and issues 

There are multiple potential barriers that affect the adoption of technology and its 

integration into core aged care service design and delivery. These occur at different levels – 

from individual consumers and their supporters, to aged care and health providers, to 

organisations and system. However, almost all of the available literature is focused on 

individual readiness while the remaining levels are rarely investigated. 

A project undertaken on behalf of ACOLA (Australian Council of Learned Academies) in 

2014 did however investigate barriers to technology uptake at all of these levels, finding 

impediments arising from the following: 

 Technology being too difficult to use, to integrate into living environments and daily 

living patterns, or not suiting end user needs. 

 Insufficient incentives or subsidies to encourage health practitioners to adopt 

technologies that could assist in providing care. 

 Insufficient funding to evaluate trials and translate their findings into practice and 

policy. 

 Lack of leadership and capacity to navigate the silos posed by federal and state 

governments, technology developers, health practitioners, care providers, policy 

makers and non-government organisations. 

 Lack of champions to influence policy and organisational decisions regarding the 

adoption of assistive technologies (Tegart et al 2014: 4-5). 

3.1.1 INDIVIDUAL READINESS 

Australian consumers are notable for being fast adopters of new technology. By 2012, fifty 

seven per cent of Australians had upgraded to a smartphone, a significantly faster adoption 

rate than the United States, United Kingdom, France, Italy, Spain and Germany (Lunden 

2012). Only South Korea and Israel reported a higher proportion of users of directions/map 

smartphone geolocation services in 2013 (OECD 2015).  

Wearable technology (such as smart watches and fitness monitors) have also been adopted 

quickly by Australian consumers (Polites 2013). Twenty-five years after the World Wide Web 

became publicly available, over 90 per cent of adult Australians use the internet (ACMA 

2015). In May 2014, there were approximately four networked devices per person in 

Australia, which is forecast to increase to almost nine devices per person in 2019 (Cisco 

2015). (Productivity Commission 2016: 23). However, uptake of technologies by older 

Australians to support better health and independent living does not necessarily reflect this 

trend. 
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Regardless of the extent to which a technological innovation is fit for purpose, is well 

designed, or is likely to significantly enhance health, wellbeing or independence, its 

adoption requires its end users to be reasonably ‘tech savvy’ – that is, with technological 

literacy and associated with this, confidence in using technology. For older people who 

have not grown up with ICTs, this can present challenges which must be addressed for 

them. Being encouraged and supported by service providers and significant others can also 

make a significant difference to adoption. 

These issues were evident in the Smarter Safer Homes initiative (see Case Study 1), which 

identified as a critical success factor in the adoption of the technologies it trialled, end 

users’ willingness to use them, and confidence in their own ability to do so. Despite the 

capacity of those technologies to support independent living, uptake and ongoing 

engagement met with reticence – on the part of older people, and on the part of some 

healthcare professionals responsible for their care. In part, this was seen as being due to 

insufficient positive success stories about their potential to support independent living, and 

in part, to the disconnect between those designing, developing and delivering technology 

and the people for whom it is intended (Winn & Nisbet 2015: 4). 

Researchers found that some participants were confused about the technologies’ use and 

purpose, even after training on site and the distribution of customised manuals – and that 

this was exacerbated when the technology required them to participate in some form of 

interactive activity. For example, one participant covered a touch screen device in their 

home with a lace doily to dim its screen, and others waved at sensor lights (thinking the 

glowing indicator light was filming participant activities, as opposed to simply showing that 

a power switch was ‘on’). 

Furthermore, issues such as fine motor skills required for plugging in connectors to 

personal devices, remembering to charge devices, the need for simple but large icons on a 

tablet screen, a suitably easy method to adjust the volume of personal devices or dim a 

screen, were all factors that either reduced engagement or reinforced fears or mistrust 

associated with technological devices. These are lessons with wider applicability in the 

design of technologies with older people as the intended consumer group. 

The findings are confirmed by the literature investigating the relationship between older 

people and technology, where barriers to learning include embarrassment by participants 

at their perceived lack of technical ability, and physiological barriers such as short-term 

memory loss, a decline in manual dexterity and a decline in visual acuity (Winn & Nisbet 

2015), A significant barrier to adoption of Smart Home technologies by older people is a 

concern about privacy (Morris et al 2013: p 6 of 9, citing multiple studies). 

Older people will use technology if it is affordable, accessible (information and services 

associated with the technology are available) and easy to use. Support from family is critical 

for adoption. Barriers to usage include cognitive (memory and processing speed), visual, 

auditory and motor control ability, attitudinal, privacy concerns, safety and security, and 

concerns that humans will be replaced entirely by technology (Mostaghel 2016: 4897 citing 

multiple researchers: Peek et al 2014: 241 citing multiple studies). However, older people’s 
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willingness to use technology will also be influenced by their perceived need for that 

technology which is the most frequently identified factor in adoption (Peek et al 2014: 242). 

Obviously the many factors influencing or inhibiting uptake will interact, requiring older 

people to trade-off inhibitors (such as, cost of technology) against motivators (such as 

enhanced independence) and will vary from one individual to another, underscoring the 

importance of these two principles:  

a) tailoring technology to individual need and circumstance; and 

b) co-design with end users. 

 

The table below summarises trends in the research literature findings on these different sets 

of factors. 

TABLE 12: FACTORS ENCOURAGING AND INHIBITING ADOPTION OF TECHNOLOGY 

Factors encouraging adoption Factors inhibiting adoption 

Expected benefits from using technology Concerns about technology 

 Increased safety  High cost 

 Perceived usefulness  Privacy concerns (e.g. video monitoring) 

 Increased independence  Forgetting or losing technology 

 Reduced burden on significant others  Burdening significant others (e.g. needing 

assistance to use technology) 

Need for technology 
 False alarms 

 Perceived need for technology  Ineffectiveness (in addressing need) 

 Subjective health status  Obtrusiveness (linked to stigma, see below) 

 Technology will enhance safety & security  Stigmatisation as ‘old’ or ‘ill’ (design issue 

  Impracticality 

  Low ease of use 

  Negative effect on health 

  No control over technology (e.g. to switch 

on/off) 

  Difficult to access 

Individual characteristics Individual characteristics 

 Desire to age in place (attachment to home, 

local neighbourhood) 

 Physiological limitations (e.g. limited manual 

dexterity, sensory deterioration) 

 Confidence to use technology  Cognitive limitations 

 Technological literacy   

Social influences Social influences 

 Family and friends encouraging  Family and friends discouraging 

 Professional service providers encouraging  Professional service providers not encouraging 

 Use by peers  Absence of peer role models for usage 

Sources: Peek et al 2014: 241; Mostaghel 2016: 4897; Vichitvanichphong et al 2014: 2713; Sanders et al 

2012: 10 
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3.1.2 SYSTEM READINESS – FROM POLICY TO PRACTICE 

The application of technologies to support the delivery of aged care (as opposed to the 

information and communications systems that support that delivery) in Australia is patchy, 

reflecting the absence of policy and overarching strategies that support the integration of 

care-supporting technologies into aged care funding and services. 

The ACIITC implemented the Aged Care Technology Benchmark Survey in 2014 to identify 

the extent to which the aged care sector was engaging with technology in its operations, 

business processes and analytics, and in its delivery of care, particularly consumer directed 

care. The Survey applied the MIT Digital Maturity Matrix, which was developed from 

extensive research globally across major companies and forms part of a longitudinal study 

involving 50 companies. The Matrix reflects where agencies are placed in respect to digital 

transformation. Findings from the survey highlighted the relatively low level of sector 

readiness for technology in Australia, particularly in relation to the provision of care: 

 About 75 per cent of the sector was interested in Digital Disruption but was not 

engaged in its adoption to a level comparable with this degree of interest. 

 There were very few Technology Leaders or Champions from the sector.  

 There was little integration of technologies within aged care agencies. 

 There was very low integration of technological requirements across the health and 

aged care sectors (e.g. via electronic health records). 

 The focus was on technologies to support business operations but not care 

provision. 

 The sector had a long way to go in incorporating technology into Consumer Directed 

Care and other aspects of aged care reform (Livingstone 2014). 

It is not only the aged care sector’s readiness as a system that is a challenge, but also the 

way in which this sector and the health care sector intersect, share information and 

collaborate regarding consumers receiving services in both sectors. Research in the United 

Kingdom (May Finch Comford et al 2011) highlighted this in a study of the integration of 

telecare into every day practice, based on a sample of nine telecare services in England, 

thirteen social care and nine primary health care managers, and eleven telecare service 

supply and manufacturing representatives. A total of 31 consumers and carers were also 

recruited to the study. Findings included: 

 problems of engagement at the boundaries of health and social care, including in 

establishing shared agendas, and at service supplier and care provider level; 

 insufficient dialogue between care providers and technology providers meant that 

there was a mismatch between clinicians’ requirements and the technology provided; 

 technology providers struggled with a lack of clear business and service models in 

both health and social care systems to sustain telecare in practice; 

 lack of consistency in government support for telecare as well as lack of government 

leadership was reflected in a void regarding policy directives; 
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 care providers were seeking greater flexibility and choice in order to tailor technology 

to individual consumer needs and requirements and believed that there was 

insufficient consultation with end users by technology providers;  

 more studies to understand aged care workflow process are essential; 

 more ICT design and evaluation studies are required with older people who have a 

disability; 

 a framework to assess return on ICT investment for aged care settings, service 

provision and ageing in place is essential. 

Other researchers have identified a limited amount of research focused on the use of 

information management technology in aged care in Australia in the period 2008 – 2014 

(Davis, Morgans & Burgess 2016: 3). Their integrative review of the 19 studies on this issue 

found that most were undertaken in residential care settings, and highlighted the potential 

for IT to improve data quality, work practices and quality of care (2016: 8 -10), and mainly 

positive attitudes towards using ICTs. However, poorly developed information systems and 

processes and insufficient electronic systems constituted barriers, and successful application 

of ICTs required organisational commitment, resources, education of staff and ongoing 

technological support (2016: 10). 

Residential aged care providers can benefit from the additional knowledge and clinical 

support brought by ICTs (Loh, Flicker & Horner 2009: 408) and in particular, from electronic 

health records (Zhang, Yu & Shen 2012: 690). However, there is little research on the impact 

of ICTs and on the potential contribution of electronic health records (EHRs) in residential 

care settings.  

One Australian study identified multiple benefits of EHRs that were articulated by 

residential care providers in nine facilities. These included efficient data entry, distribution, 

storage and retrieval; easy and quick data entry and distribution; convenient data storage; 

quick data retrieval; ease of access to aged care EHR; more information to better 

understand residents’ needs and to support workforce development; more holistic 

information about residents, improved monitoring of care and quality of care; better 

decision making; more time to spend with residents because of time savings; better 

communication between staff and residents; enhanced information management for the 

organisation; improved quality of nursing documentation; and a better work environment 

(Zhang, Yu & Shen 2011: 694-700). 

A Western Australian study identified a number of benefits associated with the use of ICTs 

in residential aged care. These included time savings, easier access to doctors, cost savings 

and improved communications while barriers involved inadequate staff training in their use, 

excessive security restrictions, not being user-friendly and concerns about reduced human 

contact between staff and residents. Residents themselves were concerned about privacy 

loss through video monitoring and reduced human interaction, and their perceptions of ICT 

were almost all negative (Loh, Flicker & Horner 2009: 412). 
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3.1.3 WORKFORCE READINESS 

Aged care organisations will need to ensure that their workforces have levels of digital 

literacy appropriate to changing demand, and can communicate with their clients 

interpersonally and electronically. This demand will grow as technological change brings 

increasing use of ICTs and increasing access to digital communication, and future 

generations of aged care clients become more technologically savvy in the process. 

Furthermore, increased use of digital technologies in the workplace can highlight previously 

hidden limited literacy skills by some employees. Key barriers to the effective use of 

technology in aged care are inadequate digital literacy, particularly for those with low 

language and literacy skills, and negative attitudes to technology (Davis, Morgans & 

Burgess 2016: 10). 

Building a technology literate, tech-savvy aged care workforce is a major challenge (Tegart 

et al 2014: 34) and requires regular training and upskilling so that technologies are known, 

understood and integrated into care provision (Loh, Flicker & Horner 2009: 408). This can 

be provided online, for example, through providers like Tunstall whose telehealthcare 

training programs demonstrate how to operate different technologies. (The Tunstall 

Connected Health training program is nationally accredited by the Australian Primary 

Health Care Nurses Association.)
10

 This would indicate that a review of training programs 

for aged care workers and professional development may be needed to facilitate best 

practice in relation to uptake of evidence based technology solutions. 

3.1.4 ETHICAL ISSUES 

The inclusion of technology in the provision of services to older people requires an 

assessment of ethical issues. The development of ambient assisted living and other 

technologies designed to support independent living in the home raises a number of 

ethical dilemmas which require consideration. However, a focus on ethical issues associated 

with technologies that can support older people is largely absent in the research literature 

(Zwijsen et al 2011). Where such studies have been undertaken, the ethical challenges 

receiving most focused attention involve concerns about safety, security and privacy 

(Novitzky et al 2015: 758). 

As discussed in this literature review, a number of studies based on feedback from end 

users identify concerns about loss of privacy from monitoring technologies, with video-

based monitoring repeatedly perceived as invasive and undesirable. While these studies are 

not designed to identify ethical issues, this very clear feedback from consumers about the 

importance of privacy is also relevant from an ethical perspective.  

It is also evident from the literature that end users who are able to do so, make trade-off 

decisions about the potentially intrusive nature of monitoring technologies – preferring a 

loss of privacy to losing the ability to live independently at home. However, for those who 

                                                   

10 Further information can be found at clinicalservices@tunstallhealthcare.com.au. 

mailto:clinicalservices@tunstallhealthcare.com.au
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are unable to make such a decision, and to provide informed consent, the ethical issues are 

more challenging. This was apparent in the literature relating to the role of technology in 

supporting people with dementia to continue living in the community, with significant 

others being the clear beneficiaries due to the peace of mind achieved for them, and much 

of the research focusing on caregivers rather than the person with dementia (see Section 0).  

 

3.2 The importance of collaboration 

The design, development, application and evaluation of technologies with the capacity to 

enhance health, wellbeing, independent living and quality of life for older people requires 

collaboration across a range of stakeholders and a range of disciplines. A recommendation 

from the Australian Academy of Technological Sciences and Engineering (ATSE) Health 

Technology Forum (2012) was that a network should be established to support 

collaborative assistive and medical technologies’ development and uptake, and to address 

the disconnect between assistive technology research and its translation into practice. That 

recommendation continues to be relevant today. 

3.3 Summarising the implications of the literature review findings for the 

development of an IT Roadmap for Aged Care. 

The literature review provides part of the evidence base to inform the design of the IT 

Roadmap for Aged Care, with the following key learnings to be addressed: 

 At present, most assistive technologies are not designed to repair or modify an 

impairment, but as technology advances, the boundaries between purely assistive 

and therapeutic technologies are blurring. The IT Roadmap will need to make 

provision for this and other evolutions in technology. 

 The rapid growth in the use of remote monitoring technologies needs to be 

recognised and enhanced by the accompanying growth in the use of consumers’ own 

mobile devices as an accepted part of health and aged care monitoring services. 

There is scope for greater application of these technologies in the aged care sector 

(in both residential and community services), and for formalised processes which 

support partnerships of care between the health and aged care sectors in providing 

care for people with chronic health conditions.  

 Reviewing the literature as a whole, telemedicine emerges as very effective in 

managing chronic health conditions, improving functional status, general health and 

wellbeing, reducing hospital readmissions and emergency room visits as a result of 

these outcomes. Many studies found that these interventions had reduced the risks 

and symptoms of chronic illnesses, particularly those associated with cardiovascular 

diseases and diabetes. 

 Sensor technologies have been found to be very effective in reducing falls and 

hospitalisation rates, in identifying changing patterns of activity and delaying entry 
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into long term care. There is strong evidence that falls can be prevented with 

appropriately designed intervention programs, and sensor-based tests hold 

significant promise for more frequent and accurate assessment of fall risk in clinical 

and home settings. 

 It will be important for the IT Roadmap to acknowledge the growth in user-friendly 

technologies available outside of formal care systems, especially through mobiles 

and tablets, and the emerging array of health promoting apps. These are going to be 

a central feature of aged care and they support the application of a range of 

technologies designed to provide or complement care.  

 The most positive findings regarding the role of technology in reducing social 

isolation were associated with telecare, followed by general ICTs and then by 

robotics. The most consistent results are associated with the application of smart 

technology (usually an interactive, online program incorporating health information, 

chat rooms, discussion boards or support groups) over periods of less than one year. 

 Evaluation of the effectiveness of different technologies in reducing depression has 

found general ICT and pet-type robots to be most effective in reducing depression, 

improving wellbeing, mood, life satisfaction and social interaction, as well as 

enhancing perceived control of health and wellness and a sense of empowerment 

among users. 

 In relation to dementia-focused assistive technology, the majority of studies have 

focused on safety-related monitoring devices (especially falls prevention, tracking or 

way finding and cooking safety), followed by memory aids, technology to prevent 

social isolation (with companion robots being an emerging technology) or to support 

daily activities of living, and clinical devices of various kinds (particularly music 

therapy and symptom monitoring). However, few devices have been developed with 

quality of life in mind; few address behavioural issues associated with dementia and 

none are available to support recreational activities. A major gap involves the lack of 

technologies developed using co-design with people with dementia.  

 Assistive technologies contribute to the support of caregivers of older adults by 

reducing the amount of time, assistance and energy required in providing care, and 

by lessening anxiety and fear, task difficulty, safety risk (particularly for activities 

requiring physical assistance) while increasing the independence of the person in 

their care. Telemedicine and monitoring technologies have been found to be 

effective in reducing carer stress and ‘sense of burden’, as have internet-based, 

caregiver-directed interventions. 

 Technology has a critical but undeveloped role to play in assessment processes, both 

in forming part of care plans designed to address assessed need, and in the 

automation of assessments. Monitoring technologies enable ongoing assessment 

and accurate identification of changing need, yielding information that a single or 

even repeated assessments may miss. Despite the resources and time that could be 
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saved, the capacity to track and maintain client records, to undertake more effective 

assessment and monitoring of changes in capacity, these technologies are not an 

embedded feature of assessment processes. In part this reflects an absence of 

supporting systems for technology-enabled assessment but it can also be a case of 

those performing assessment roles being selected for their clinical knowledge only, 

and not for their knowledge of technologies. Smartphones also offer significant 

promise because of their ability to capture a range of data, making assessment a 

portable activity whose data can be analysed anywhere at any time. Apart from its 

potential benefits, the integration of technology into assessment processes can 

empower consumers by supporting self-administered assessment – a highly 

appropriate outcome for aged care reforms which promote consumer choice and 

control.  

 Beyond health and aged care systems and their use of technology to augment service 

provision, the transformative impact of technology on the way everyday lives are 

lived is most apparent in the developing ‘Smart’ living market. As these 

technologies evolve, they highlight the growing importance of people’s homes and 

local environments in supporting independent, healthy and positive ageing and in 

the process, can reduce the likelihood for many people of entering residential aged 

care in order to accommodate functional deterioration and illness. Emerging 

evidence for ambient assisted living technologies can be described as promising. A 

pattern in the research findings is that multiple technology components that include 

activity sensing, and are tailored to individual need and preference, can support 

independent living at home. Smart Homes must form part of an overall IT Roadmap 

strategy because of their capacity to support independent living, which is a priority 

for most consumers.  

 The IT Roadmap needs to recognise the diversity of need and capacity among older 

people and support the tailoring of technological supports to the individual. This 

includes varying levels of digital literacy, access to technology and its infrastructure 

and capacity to pay. Therefore, the application of new technologies to enhance the 

experience of ageing, including through formal care services, must include 

remediation strategies for those who are digitally excluded. 

 Critical to the application of new technologies in aged care is workforce readiness. 

Aged care organisations will need to ensure that their workforces have levels of 

digital literacy appropriate to changing demand, and can communicate with their 

clients interpersonally and electronically. This demand will grow as technological 

change brings increasing use of ICTs and increasing access to digital communication, 

and future generations of aged care clients become more technologically savvy in the 

process. As with consumers, there will be a need to address varying capacity in digital 

literacy, particularly for those with low language and literacy skills, and negative 

attitudes towards technology. Building a technology literate, tech-savvy aged care 

workforce is a major challenge and requires regular training and upskilling so that 

technologies are known, understood and integrated into care provision. 



Developing a Technology Roadmap for the Aged Care Sector in Australia 

Literature Review 

 

Page 47 of 65 

 

The IT Roadmap also needs to address factors that promote adoption of technology by the 

end users for which it is intended. The literature is clear in finding that - 

 Older people will use technology if it is affordable, accessible (information and 

services associated with the technology are available) and easy to use.  

 Support from family and formal caregivers is critical for adoption.  

 Barriers to usage are cognitive (memory and processing speed), visual, auditory and 

motor control ability related, attitudinal, privacy concerns, safety and security and 

concerns that humans will be replaced entirely by technology. However, willingness 

to use technology will also be influenced by the perceived need for that technology, 

which is the most frequently identified factor in adoption.  

 The many factors influencing or inhibiting uptake will also interact, requiring older 

people to trade-off inhibitors (such as the cost of technology) against motivators 

(such as, enhanced independence) and will vary from one individual to another, 

underscoring the importance of tailoring technology to individual need and 

circumstance, and co-design with end users. 

 Control over the technology and how it is used is very important to older people, 

particularly with regard to protection of privacy. For this reason, video imagery 

depicting them after falling is seen as highly intrusive while alarms that cannot be 

turned off (e.g. when falsely activated) are unlikely to be used, mainly because of not 

wanting to ‘bother’ significant others and care workers, but also because of the 

nuisance caused to the person. Linked to being in control is having choice of 

technology and how it is applied. Both choice and control relate to the importance of 

technology in supporting or enabling independence. 

 Usability, reliability and how well the technology integrates into the home also affects 

adoption and long term use of technology. Large buttons and easy to read screens 

and signs are part of this, as are design aesthetics – older people do not want 

technology that identifies them as ill or dependent, or that makes their home look 

like a hospital or other institutional environment. 

Finally, the IT Roadmap will be underpinned by a set of Principles or Value Statements 

which complement those structuring the Aged Care Roadmap, namely:  

 The development of technologies specifically for application in providing care and 

support must be based on co-design, that is, involving end-users. 

 Aged care reform is founded on the twin principles of choice and control and this 

applies equally to the use of technology designed to enhance older people’s quality 

of life. 

 Technology must be applied with sufficient flexibility to support varying consumer 

needs and preferences, in line with reform directions of choice and control. 

 Technology must be integrated into aged care policy and processes, rather than 

added separately to daily care and support. 
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 Technology for use in private homes must integrate into individual homes and be 

personalised to achieve this. 

 The effectiveness of technologies developed to support quality care and individual 

wellbeing must be evaluated over time, preferably through co-evaluation with end 

users.  
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Appendix A: Context for the Technology Roadmap for Aged Care 

Recent reform in the aged care sector: overview 

The last five years have seen the most significant reform in the Australian aged care system 

since the implementation of the Home and Community Care program in 1985 – marking 

the growth of community-based care in a system that had been skewed to residential care. 

In 2011, the Productivity Commission’s Inquiry Caring for Older Australians identified a 

range of issues requiring change and these were responded to by the Australian 

Government in the 2012 Living Longer, Living Better reforms. Key features of the reforms 

include a focus on consumer directed care – including a new funding model that by 

February 2017 will see funding follow the consumer rather than the provider – and on 

restorative care and re-ablement. Both of these types of care involve significant investment 

by consumers in the design and delivery of their care, with choice and control being central 

themes of Living Longer, Living Better. 

Following implementation of the Living Longer, Living Better (2012) reforms, it was agreed 

that the aged care system was operating more like a consumer-driven market, but needed 

further reform to address ‘information asymmetries’ and ‘increase choice and control’ for 

consumers. The National Aged Care Alliance Blueprint for Reform was released in June 2015 

and reflected agreement by aged care providers, unions, health professionals and 

consumer advocates on further aged care reform. One of the areas of need identified in 

that Blueprint was for access to affordable assistive technologies, aids and equipment for 

older people. 

During 2015, the Aged Care Sector Committee (the government-appointed body of 

providers, consumers and professional groups), worked closely with the Australian 

Government to develop a set of Principles to guide future changes in the aged care system 

and embed a constructive and lasting partnership between consumers, providers, the aged 

care workforce and the Government. 

The Aged Care Reform Roadmap 

The most recent component of the reform process of the past five years has been the Aged 

Care Roadmap
11

 which was released in March 2016 with this purpose: 

… to outline what is required to realise a sustainable, consumer-led aged care 

market, where consumers have increased choice and control of what care and 

support they receive, as well as where, how and when they receive it. 

Produced by the Aged Care Sector Committee, its recommendations involve the biggest 

reforms to date in transitioning aged care into a market-based, consumer-driven system. 

The Roadmap is aligned with, and continues, the changes initiated by the Productivity 

Commission’s (2011) recommendations in its Inquiry into Aged Care. It takes account of 

                                                   

11 https://agedcare.health.gov.au/aged-care-reform/aged-care-roadmap 

https://agedcare.health.gov.au/aged-care-reform/aged-care-roadmap
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progress made, and identifies nine areas for further action and reform over the next five to 

seven years: 

1. How consumers prepare for and engage with their aged care 

2. How eligibility and care needs are assessed 

3. How consumers with different needs are supported 

4. How dementia care becomes core business throughout the system 

5. What care is available 

6. Who provides the care 

7. Who pays 

8. How the formal and informal workforce are to be supported 

9. How quality services will be achieved. 

These are framed as key Domains each with an articulated Destination. However, none of 

these nine domains specifically addresses technology and its role in care and support - yet 

it is relevant for all of them. Increasingly, the choices that consumers make in determining 

how to allocate resources for their care and support will include assistive and other 

technologies. 

The Technology Roadmap 

It is timely then that the Aged Care Industry Information Technology Council (ACIITC) is 

developing a Roadmap of the technological requirements for the aged care sector that will 

complement and support the Aged Care Roadmap.  

The Aged Care Industry IT Council (ACIITC) was formed some ten years ago by the two 

industry Peak bodies - Leading Age Services Australia (LASA) and Aged and Community 

Services Australia (ACSA) - with the express intention of providing the industry with a 

vehicle to consider and debate IT related opportunities and to disseminate the lessons 

learned from that process to the wider aged care industry. 

THE TECHNOLOGY ROADMAP PROJECT 

The Technology Roadmap is underpinned by an earlier document produced by ACIITC 

which provided a Vision for Technology in Aged Care.
12

 This identified ICT as - 

… a key enabler in allowing providers to deliver CDC and support personally 

controlled electronic health records, including through the use of mobility, 

analytics and cloud-based offerings (ACIITC 2014: 4). 

The ACIITC expects this Roadmap to provide a ‘clear and concise mapping’ of the 

technological requirements of the aged care sector and that it will complement the Aged 

Care Roadmap (while considering the Sector Roadmap in line with the Digital Service 

                                                   

12 ACIITC (2014) Digital Care Services: Harnessing ICT to create sustainable aged care services 
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Standard 2016)
13

. It will be informed by the Council’s 2014 Vision document and will fulfil 

the following six objectives: 

1) The provision of a summary of key global research and quantitative evidence 

currently available with respect to technological deployment and advancement in the 

aged care sector. 

2) Facilitate a consultative process with the ACIITC Board and its Committees to canvass 

a range of views and consider these in the project outcomes. 

3) Detail requirements of technological advancement and adoption required to meet 

the obligations and outcomes, as outlined in the (Aged Care) Sector Roadmap nine 

key domain areas. 

4) The short, medium and long term considerations required to position the sector for 

the most appropriate uptake and deployment of technology. 

5) Detail recommendations of funding requirements in respect to technology for the 

sector including identification and detailing of what other funding/regulation 

changes are needed to enable mainstream adoption of technology across the 

industry. 

6) Identify any key issues or considerations with respect to technology which emerge 

from the project and that may not have been detailed in the Sector Roadmap. 

Elsewhere, the Council has also stated that it wants the Technology Roadmap to “… identify 

technological developments across operational, productivity, workforce, consumer drivers, 

economical improvement, compliance, and quality elements” (Australian Ageing Agenda, 

21/9/16). 

The Council is seeking five key deliverables for the project delivering the new Roadmap: 

A. A comprehensive literature search including any ‘grey’ literature that is 

contemporary and accessible. 

B. The facilitation of a Consultative Workshop in conjunction with the ITAC National 

Conference in late November in Melbourne. 

C. A detailed Summary Report of the outcomes of the Consultative Workshop. 

D. A Project Report that provides a Sector Roadmap for the Technological Needs and 

Business Transformation requirements of a consumer directed, market driven, 

sustainable, robust and quality aged care sector. 

E. Detailed analysis and inclusion of the short, medium and long term considerations 

required. 

This Literature Review report addresses the first of these five deliverables. 

                                                   

13 https://www.dto.gov/standard/  

https://www.dto.gov/standard/
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PROJECT METHOD 

Given the time limitations involved, this literature review encompasses recent research and 

grey literature concentrated on the period 2011-2016 inclusive. This focus on the past five 

years also addresses the rapidly changing nature of grey literature associated with new, 

emerging and disruptive technologies. There is a vast range of literature on new 

technologies and their capacity to support healthy ageing and independent living and we 

have further focused our review on research which entails systematic and similar reviews of 

the existing literature. We have selected reviews which themselves have followed sound 

methodologies and therefore, have included studies which can be considered to be reliable 

in their findings and conclusions. 

Our literature search explores international as well as Australian studies and initiatives in 

both the academic and ‘grey’ literature (involving major initiatives internationally such as, 

the AALIANCE 2 European Next Generation Ambient Assisted Living Innovation Alliance, the 

UK’s Whole Systems Demonstrator (WSD) program, as well as relevant policy-related 

material). 

PROJECT MANAGEMENT 

The Project team was guided by a small Steering Group drawn from the ACIITC. 

 Ms Anne Livingstone, Chair ACIITC National Home Care Committee 

 Mr Rod Young, Chair ACIITC ITAC Committee 

 Mr Gavin Tomlins, Chair ACIITC CIO Forum.  

KEY TERMINOLOGY 

The technologies identified in the research literature as able to play a role in improving the 

quality of life of older people can be categorised as: 

 Information Communications Technologies (ICTs) encompass networked equipment 

that allows for intra- and inter-network communication via email and the Internet. 

Hardware associated with ICTs includes devices like modems, routers and servers that 

make communication possible within and between networks. ICT can be viewed as an 

extension of IT (Information Technology), that is, the hardware, software and user 

skills associated with a stand-alone computer or laptop. 
14 

 Assistive technologies include a wide range of devices and intelligent systems that 

enable people to perform tasks they would otherwise be unable to, usually because 

of age or disability, or technologies that increase the ease and safety with which tasks 

can be performed, enabling people to live independently and with quality of life. Prior 

to the evolution of new technologies, the earliest and simplest examples of AT 

included basic mobility aids such as walking sticks and walking frames and in the 

                                                   

14
 https://www.reference.com/technology/difference-between-ict-

59cb0595b988dc1c?qo=contentSimilarQuestions#  

https://www.reference.com/technology/difference-between-ict-59cb0595b988dc1c?qo=contentSimilarQuestions
https://www.reference.com/technology/difference-between-ict-59cb0595b988dc1c?qo=contentSimilarQuestions
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aged care system were classified under terms like ‘aids and equipment’. Technology 

has enabled such supports to become more complex and sophisticated and now 

includes remote monitoring devices (telecare and telemedicine), and integrated 

systems (such as, smart homes). See earlier definitions provided on page 8.  

 Ambient Assisted Living (AAL) involves services and products based on advanced ICT 

technologies for positive ageing and wellbeing (AAL2 2014: 4). AAL sees the 

embedding of intelligent devices (eg remote monitoring sensors) that are designed 

to support independent living (http://www.igi-global.com/dictionary/ambient-

assisted-living/33084 ) 

 Telemedicine and Telehealth – the International Organisation for Standardisation 

defines Telehealth as the ‘use of telecommunication techniques for the purpose of 

providing telemedicine, medical education, and health education over a distance’, 

while drawing a distinction between this and telemedicine, which is defined as the 

‘use of advanced telecommunication technologies to exchange health information 

and provide health care services across geographic, time, social and cultural barriers’. 

 Assistive Robots and Socially Assistive Robots - An Assistive Robot gives aid or 

support to a human user for example, as part of rehabilitation, to assist mobility, or to 

educate. A Socially Assistive Robot not only provides assistance but does this 

specifically through social interaction 

(https://pdfs.semanticscholar.org/5a9a/17e26facb80a4126caba8a88c10ba2cd15c8.pdf ). 

 Smart Homes - is the term commonly used to define a residence that has appliances, 

lighting, heating, air conditioning, TVs, computers, entertainment audio and video 

systems, security, and camera systems that are capable of communicating with one 

another and can be controlled remotely by a time schedule, from any room in the 

home, as well as remotely from any location in the world by phone or internet 

(http://www.smarthomeusa.com/smarthome/ ). 

 Gerontechnology is defined by the International Society for Gerontechnology as 

technology and environments designed to enable independent living and the social 

participation of older people in lives denoted by good health, comfort and safety.
15

  

  

                                                   

15 http://www.gerontechnology.org/about_us.html  

http://www.igi-global.com/dictionary/ambient-assisted-living/33084
http://www.igi-global.com/dictionary/ambient-assisted-living/33084
https://pdfs.semanticscholar.org/5a9a/17e26facb80a4126caba8a88c10ba2cd15c8.pdf
http://www.smarthomeusa.com/smarthome/
http://www.gerontechnology.org/about_us.html
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