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Technology for care and living: Making sense of care technologies through a critical perspective

Luciana Lolich and Virpi Timonen

Introduction

Care for older adults is increasingly discussed in conjunction with the development of technologies (WHO, 2018). Interest in improving the quality of care while controlling costs has resulted in search for new technologies as ‘solutions’ to the care needs of growing older populations (Kanstrup and Bygholm, 2019). In the past year, the adoption of digital solutions has accelerated during the Covid-19 pandemic as a way to care for older adults ‘cocooning’ in their homes.
Care technologies encompass a diversity of purposes, from easing administration to monitoring care recipients and offering companionship. If well designed and accessible, these technologies can contribute to wellbeing and support autonomy (Neves and Vetere, 2019). Innovation in ‘gerontechnology’[endnoteRef:1] is occurring at a rapid rate (Chen and Chan, 2014) and - in the case of some technologies, such as personal alarms – has moved from the research and development stage to widely-used commercial applications (Palumbo et al., 2014). Yet, there is a gap between policymakers’ enthusiasm for care technologies and their generally limited adoption in practice (Greenhalgh et al., 2012; Lynch, Glasby and Robinson, 2019). Van Boekel et al., (2019) argue that the reason technology use remains scarce among community-living older adults is due to the range of stakeholders involved who have different perspectives on how technology should be used, influenced by their needs, wishes, attitudes, possibilities and difficulties.  [1: NOTES
 ‘Gerontechnology’ is a term that combines gerontology and technology, to describe an interdisciplinary field of science for designing technology for independent living and social participation of older adults (Liu et al., 2016 p.45).] 

Drawing on insights from the literature and a European research project, this chapter provides an overview of the attitudes of the users who are expected to take up technological innovations in their capacity as providers or recipients of care. We start by providing a brief introduction to home care technologies and smart homes and then move on to explore the perspective of the key stakeholders – older adults and carers in relation to technology. The focus of the chapter is on the perspectives of key stakeholders on such technologies, which helps us to understand why there is still so little technology in active, widespread use in long-term care. Our discussion centres on formal care, however, some of the implications discussed here are also relevant to informal care. We conclude the chapter by reflecting on how long-term care[endnoteRef:2] (LTC) is being transformed through technology and highlight areas where technology has greatest potential, and where its use is more questionable or even undesirable.  [2:  OECD (2011) defines LTC as “a range of services required by persons with a reduced degree of functional capacity, physical or cognitive, and who are consequently dependent for an extended period of time on help with basic activities of daily living (ADL), such as bathing, dressing, eating, getting in and out of bed or chair, moving around and using the bathroom. This personal care component is frequently provided in combination with help with basic medical services such as help with wound dressing, pain management, medication, health monitoring, prevention, rehabilitation or services of palliative care. LTC services can also be combined with lower-level care related to help with instrumental activities of daily living (IADL), such as help with housework, meals, shopping and transportation” (OECD 2011).] 

Many of the examples we draw on was generated within the Irish strand in the EU Horizon 2020 funded project titled ‘A multi-stakeholder co-creation platform for better access to long-term care services’ (SoCaTel). Its stated aim was to respond to the needs of the growing ageing populations in Europe by improving the accessibility and responsiveness of social and care services with the help of ICT, through the use of co-creation techniques. Our argumentation pertains to insights from the conduct of the SoCaTel project between February 2018 and November 2019 in Ireland. This involved focus groups, in-depth interviews, co-creation workshops, use of an online platform for co-creation purposes and finally, a Hackathon for software development. Participants included health and social care professionals, care workers, older people, researchers, students and home care agency directors among others. As we have already provided a fuller outline of methods in this project and findings on older adults’ and professionals’ attitudes towards technologies (please see Lolich et al., 2019; McDonald et al., 2019, Pirhonen et al., 2020), we are not going to re-iterate these topics here, but rather present a higher level analysis to illustrate the different concerns around technology in care from care workers and older people. 

Technologies for care and living 

Generally older adults prefer to live independently and to stay in their own home if possible, also referred to as ‘ageing in place’(Boldy et al., 2011; Eckert, Morgan and Swamy, 2004). Ageing in place in not only preferred by older adults themselves, but also encouraged by policy makers, because of the increasing number of older people, the shortage of health care professionals, and the increase in healthcare costs. However, older adults may experience difficulties in performing a variety of activities for daily living and home maintenance tasks (WHO, 2007). Telecare technologies and ambient assisted living are often proposed as solutions for promoting ageing in place. 
The most common type of technology used in the home is telecare[endnoteRef:3]. Telecare covers a range of technological ‘solutions’ designed to monitor the health and activity of older people as well as to support their ability to age in place (Milligan, Roberts and Mort, 2011). Telecare can range from basic personal and emergency response systems, such as wristbands or pendants alarms, to sensors and/or webcam technologies. The latest and more sophisticated telecare systems, called third generation telecare, include wearable devices and smart clothing that can monitor for instance heart activity, pulse and body temperature (Milligan et al., 2011). Third-generation telecare aims to predict care needs, for example, sensors detecting changes in speed of movement through the home might suggest declining mobility (Doyle et al., 2011).  [3:  Telecare is the continuous, automatic and remote monitoring of real-time emergencies and lifestyle changes in order to manage risks associated with independent living (Telecare Aware, 2012).] 

Third generation telecare can be incorporated into the structure of housing with home automation systems (Robles and Tai-hoon, 2010). Ambien Assisted Living (AAL) homes - also called aware or smart homes - are designed to support the monitoring of older adults, with the potential to detect information regarding the person's functional, cognitive and social wellbeing. The devices in AAL homes use smart technology to communicate with each other and also with the user. This has been termed ‘the internet of things’ and it is an important aspect of the AAL landscape (Alaa et al., 2017).
A smart home can potentially provide a variety of services, spanning from simple task automation (e.g. room temperature control) to analysis of the behaviour or health status of a resident with subsequent transmission of collected data for remote monitoring (Liu et al., 2016 p.45). However, the level of technology readiness for smart homes and home health monitoring technologies is still low (Liu et al., 2016).  
[bookmark: bbb0105][bookmark: bbb0203]	In terms of the administration of care, the term e-health (electronic health) serves as a generic umbrella term encompassing multiple domains (Della Mea, 2001, Wernhart et al., 2019), usually referring to the use of information and communication technologies (ICT) in health and care products, services and processes, combined with organisational change in healthcare systems and new skills to improve health, efficiency and productivity in healthcare delivery. 
In the next section we examine these technologies for care and living from the perspective of  care workers and care recipients.

Technology use from care recipients’ perspective

An important potential benefit of technologies is that they can offer older people a higher level of control over their lives. Some older adults have pointed out that using technology to accomplish tasks such as switching on a light or closing curtains without having to rely on a carer increases their sense of independence (Mort et al., 2008). Data from recent systematic reviews have demonstrated the positive impact of a number of technologies on the physical and mental health of older people
as well as on the social aspects of their lives (Khosravi and Ghapanchi, 2016; Khosravi, Rezvani and Wiewiora, 2016; Aarskog, Hunskår and Bruvik, 2019; Brims and Oliver, 2019; Pu et al., 2019).
Different studies have also shown that older people enjoy the experience of using technology, are willing to engage with technology-based interventions, and tend to acknowledge its importance as a means to facilitate daily activities and communication (Hill, Betts and Gardner, 2015; Vaportzis, Clausen and Gow, 2017; Kuerbis, 2017). 
However, older people adopt technology at lower rates compared with other age groups (Anderson and Perrin, 2017). Some of the concerns  expressed in our study centred on the lack of understanding of the older user (Pirhonen et al, 2020), the adapting or ‘misusing’ of technology (Lolich et al. forthcoming) and finally concerns around data governance and privacy. 

Lack of understanding of the older user
One of the explanations for the failure (to date) to adopt care technologies on a large scale is the insufficient understanding of older people’s characteristics and needs (Pirhonen et al. 2020). As the typical researcher or developer is in many cases much younger (Gallistl and Wanka, 2019; Irani, 2015) than the intended user population, there exists a substantial gap between what is developed and what is needed or wished for. What matters to older people may well differ from what developers had in mind when designing the technology (Greenhalgh et al., 2013). Kanstrup and Bygholm’s (2019) evaluation of a living lab found that older adults played a minor role in the design activities, and developers argued that it was too difficult to engage with residents because they suffered from dementia or were physically infirm (Kanstrup and Bygholm, 2019). We have observed a similar process in our research project, specifically in the development of a co-creation platform, where the initial drive to involve older people gradually gave way to the dominance of IT-driven development that was largely detached from older people with care needs (Lolich and Timonen, forthcoming).
Some assistive technologies interfere with people’s day-to-day activities or make them feel that their homes look cluttered. In a study by Greenhalgh et al. (2013 p.91), it was common for people to tie pull cords [for assistive technology] out of the way. However, ‘traditional’ home care services can have similar effects: waiting for caregivers to arrive disrupts everyday life (see McDonald et al., 2019 for a discussion on time and care) and strangers entering the home may be experienced as intrusive. In our study some older people spoke about their discomfort when a stranger (such as a new or replacement carer) would come into their house and ‘have strong views on something’. Clients, especially the most vulnerable ones, sometimes felt at the mercy of the personality and demands of the carer, a situation that could perhaps be alleviated by technology (Lolich et al., forthcoming). 
Older people often resist or ‘misuse’ care technologies by developing ways of using technology in inventive and unexpected ways (Milligan, 2009; Milligan et al., 2011). Older users with cognitive impairments might trigger false alarms repeatedly, for instance by opening alarmed doors without actually intending to leave the house (Lolich et al., forthcoming).  Notwithstanding, telecare users can exert their independence by not using the technologies or actively using it for alternative purposes such as playing games, or ensuring they gain personal attention by purposely triggering telecare alarms (Wu and Miller, 2005).
A lack of understanding of the older user also results in technology shaping users (Akrich, 1992; Latour, 1992) and not always in a positive manner. Technologies incorporate ideas about their users and their surroundings and invite users to behave in a certain way.  Aceros et al. (2015 p. 109) found that telecare users were ‘shaped’ by these technologies as vulnerable, elderly, and homebound, resulting in what they call the ‘domestication’ of later life. One of the carers in our focus group explained how a tracking devise infantilises the older person, who sometimes refuses to use it by asking: ‘why are you putting that on me, am I a not child’.  Mol et al. (2010) urge us not to think of care and technology as binary concepts; technology is not just a functional tool, it is fluid, surprising and adaptable. 
The last two decades have seen a huge increase in research aimed at designing new technologies for older people. There is a growing emphasis on co-creation and co-design, instead of only designing for older people and treating them as the object of technology research. Co-creation aims to design with them, viewing older people as partners (Lindsay et al., 2012).  We argue that this ambition is hard to achieve (Lolich and Timonen, forthcoming), yet genuine co-creation involving older technology users might become a more widespread practice in the future. New approaches are emerging that aim to support cooperation between technology designers, older adults, and care professionals. The living laboratory, or living lab, is one of these approaches, having become popular by promising a close relationship between technology designers and users via innovations rooted in natural-use environments (Kanstrup, 2017). 

Data governance and privacy
Data governance and privacy are major concerns in the adoption and use of care technologies (Milligan, 2009). The privacy of the user should be considered both in data collection and type of devices installed in the place of residence (Liu et al., 2016). Collected data is of great value to those involved in the design and marketing of new care technologies. Collecting, interpreting and acting upon such data raises issues linked to reliability, responsibility and informed consent (Blythe, Monk and Doughty, 2005). Furthermore, as Miller (2001) points out, virtual consultations can be recorded easily and while this may allow for a more complete medical record, it also increases the risks associated with third-party access (Miller, 2001). Being more secure might come at the expense of a loss of privacy:  in the words of an older participant at one of our co-creation workshops: “how much privacy you give up in order to become more secure?”.
While research on sensor systems and detecting patterns of behaviour dominates the AAL space, there is much less research on what should be done with this collected data (Doyle et al., 2011). It is only recently that developers and social scientists have started to consider how this information could be relayed back to older adults, empowering them to play an active role in the management of their own care.

Technology use from care providers’ perspective

From the point of view of formal caregivers and care administrators, the main advantages of technology are aligned to e-health objectives: improving speed and efficiency of communication and easing administrative burden (Lolich et al., 2019; McDonald et al., 2019). Hedström (2007) identifies four roles of technology in long-term care in relation to the value areas it promotes: administration, integration, care and professional values. 
Administration values are related to the effects of technology on the administration and management of LTC care through increased efficiency, cost reduction, quality assurance, and information security (Hedström, 2007).  Integration values focus on the use of technology as a means for cooperation and increased understanding of other professional groups (Hedström, 2007). Care values are related to the care process. Technology can improve the quality of care by supporting encounters between older people and care professionals. Care values include effects relating to continuous and safe care, increased time with the older person and data privacy for the user (Hedström, 2007). Care values are also affected by technology that is developed to support independent living (e.g. environmental control systems) but also technology developed to provide companionship. The latter strives to deploy technologies such as screen avatars and robotic pets to counteract social isolation. Professional values depict how technology can be used to strengthen the professional work in LTC care. These include technology as a tool for modernization and increased status (Andersson Marchesoni et al., 2017), knowledge development, and giving care work higher visibility (Greenhalgh et al., 2013).
The concerns expressed in our study relating to the values identified by Hedström, (2007) were linked to care and professional values. Health and social care professionals have highlighted the need for better coordination in home care services and argued for the role of technology in improving the quality of their working lives, and quality of care, by providing specific advantages such as information storage and sharing (Lolich et al., 2019; McDonald et al, 2019). On the other hand, the area where technology use is more questionable or even undesirable are the areas of care and professional values. Participants in our study expressed concerns around technology replacing the human component of care. They also highlighted how increased professionalisation can bring about rigidity and commodification of ‘care time’. Other areas seen as a barrier to the widespread use of technology are the potential inequalities that can be exacerbated by technology: the digital divide and the cost of technologies.

Increased reliance on technology
Proponents of new care technologies make significant claims about the potential of technology to decrease reliance on formal and informal care (Demiris, Speedie and Finkelstein, 2001). Introducing new practices such as ‘screen visits’ to care recipients can engender perceptions of greater professionalism on the part of the care workers whose work moves away from longer embodied encounters (in person), towards shorter verbal and visual interaction (Kamp and Ballegaard, 2019). In recent years there has been an increase in the use of information and communication technologies by care workers to monitor, diagnose and communicate with patients. In some countries – for instance Finland and Denmark - home care workers already are ‘visiting’ older adults virtually via mobile-teleoperated robots or by using tablet computers (Kristoffersson et al., 2011). Remote monitoring of an older person’s activity patterns through online technology (e.g. the ‘Just Checking’ system- https://justchecking.co.uk) can help informal caregivers to keep in contact with older relatives (Milligan, 2009; Lolich et al., forthcoming). Furthermore, technology can also have an important role in connecting informal caregivers to each other, to alleviate isolation and care burden (Eunyoung, 2015). 
A recent study found that while the overall experience of using home care technology in the care of older people with dementia was perceived as positive by carers, some negative aspects were also raised (Sriram, Jenkinson and Peters, 2019). The increased reliance on technologies can diminish the quantity and quality of social contact. While carers will still be required to aid in personal care tasks (Pirhonen et al., 2020), new care technologies enable remote diagnosis and monitoring, reducing the need for care workers to be physically present (Milligan, 2009). Technology is sometimes perceived as replacing the ‘person’ component of caring (Sriram, Jenkinson and Peters, 2019). The potential of technology to replace care workers is a contentious issue. The social and emotional needs of older people cannot be met (exclusively) through technology (Sparrow and Sparrow, 2006; Pirhonen et al., 2020). Carers in our focus groups agreed with this view, stating that even sophisticated technology like robots, could not replace humans: “Everything [in care] is personal; it’s all about keeping people comfortable in their home…giving them a bit of dignity and independence” (home care worker, participant in focus group). 

Rigidity in care giving 
While technology can be a tool for modernization and increased status of care work (Andersson Marchesoni et al., 2017), it can also bring about rigidity and artificiality in the care encounter. Fixed electronic templates can force care administrators into a predetermined logic when recording information. As Miller and Rose (2008) have pointed out, administrative categories are powerful. They provide a classification of ‘normal’, ‘different’ and ‘exceptional’, producing simultaneously inclusion and exclusion and constituting central gateways to services (Buchert and Wrede, 2019). In a study by Hirvonen et al. (2019), staff reported difficulties in fitting information under the right headings, slowing them down and creating categories that felt artificial to them.
Furthermore, increasing levels of technological competence are required from caregivers deploying home care technologies. Home care may be carried out by paraprofessionals such as health care assistants with little or no formal training or support in technology use (Swedberg et al., 2013). Studies on home care users’ experiences have revealed problems caused by the lack of training of carers in technology use (Ballangrud, Bogsti and Johansson, 2009). The introduction of technological innovations necessitates robust training and continuous orientation, especially for carers in temporary employment (Melkas, 2010) or informal carers. New technologies construct time differently but they do not necessarily free up time for face-to-face interactions and can generate stress for care workers (Andersson Marchesoni et al., 2017). Related to this is the issue of commodification of time through technology.

Time
The introduction of technologies in care delivery and administration affects the management and use of time. Sharing information electronically is seen as a way of saving time, creating efficiencies and integrating systems of care (McDonald et al., 2019). However, there are now calls for ‘slow nursing’, pointing out that time in care seems to be moving too fast (Lillekroken, Hauge and Slettebø, 2017). There is a need for care staff to be present in the situation, doing one thing at a time and providing the older person with a sense of ‘being seen’ and having ‘enough time’ (Lillekroken, 2014).
With the prospect of controlling care time, time has become a commodity to be ‘saved’ and ‘managed’ through techniques more suited to business than person-centred models of care (Rubery et al., 2015). New technologies can generate tensions between care providers’ strict work schedules and care recipients’ need for flexibility (Abbott et al., 2016; Abbott et al., 2018; Hurtado et al., 2016; Kolanowski et al., 2015; Parker et al., 2018). The care worker’s role is in danger of being reduced to following schedules, monitoring technologies and doing what they prescribe, rather than listening to the care recipient and then deciding what care is needed (Barnes and Henwood, 2015; Andersson Marchesoni et al., 2017). 
Bolton and Wibberley (2014) argue that the introduction of technology has contributed to transforming care labour into a commodity which necessitates a constant search for increases in labour productivity and new forms of control and surveillance supported by ICT developments (e.g. recording of time spent with each care recipient). Bergschöld (2018) utilises the concept of ‘time labour’ to describe care workers who use ‘time-saving’ technology, yet experience lack of sufficient time to do their work. Home care workers devise methods of saving time, by cutting visits as short as possible, and by using technology to produce quantitative representations of themselves as productive workers (Bergschöld, 2018). In our study care workers felt that they were under constant time pressure, and while their managers empathised with this, they appeared powerless to do anything about it (McDonald et al., 2019).
Therefore, paradoxically, technology has potential to enable a greater focus on socioemotional needs, but it also poses the threat of diverting attention away from such needs. Furthermore, technology could result in greater value (status) being placed on care work – or the opposite, by contributing to the demise of the care relationship (Foster and Hawkins, 2005) as technological systems that control care practices not only standardise for efficiencies but also squeeze out carers’ capacity to make person-centred adjustments in care (Foster and Hawkins, 2005).

Inequalities in care: the digital divide and cost of technology
The digital divide[endnoteRef:4] is another barrier to the widespread use of technology. Although older adults are increasingly using technology, research indicates that they typically have greater difficulty than younger people in learning how to use it (König and Seifert, 2020). Significant differences also exist within the older population, with the higher socioeconomic groups better able to make use of technology. The literature has identified several barriers and facilitators for older people using technology. The cognitive barriers include memory and processing speed (LeRouge et al., 2013); visual, auditory and motor control abilities (LeRouge et al., 2013); and attitudinal barriers (Skymne et al., 2012). König and Seifert (2020) suggest that both the commencement and cessation of internet usage are primarily driven by changes in socioeconomic resources (income and occupation), health resources (subjective health and grip strength), living situation, and social factors (partnership and distance to children) as well as contextual factors such as country-specific wealth and internet infrastructure. In our study, carers expressed concern about older people being able to use technology stating that ‘half of them don’t even know how to turn on the alarms in their houses’ and that ‘they don’t understand modern technology…” (Lolich et al., forthcoming). While these views might come across as ageist, they nonetheless reflect the current reality as observed by a those involved in care provision in the community (Lolich et al., forthcoming). [4:   The third-digital divide differentiates digital inequalities in internet use and focuses on who is online, what ‘onliners’ do with the internet in daily life, and which outcomes produce internet use (van Deursen, and Helsper, 2015).  

] 

Cost is also an important factor. A systematic literature review by Liu et al. (2016) showed that only 2.08% of studies of technology for older adults incorporated any economic analysis. As evidence of cost-effectiveness is the most persuasive argument to motivate the implementation of home health technologies, the lack of attention to cost analysis is glaring. Reeder et al. (2013) point out that one of the factors leading to limited adoption of smart homes and home health-monitoring technologies is the lack of information related to costs and sustainable reimbursement models. While there is a growing familiarity with the new care technologies, there are significant disparities in accessibility and affordability (with)in different countries (Lolich et al., 2019; Quaglio et al., 2016). Where healthcare systems are private or insurance based, access to technologies will be limited to the more affluent members of those societies (Milligan, 2009). Where state welfare systems exist and meet (part of) the cost, access to care technologies is likely to be more evenly distributed but the technologies on offer may be limited. The implementation of new care technologies following costly pilot programmes is often based on cheaper, stripped-back version of the system piloted (Mort et al., 2008). Technology for care and living could become another sign of socioeconomic inequality, where the wealthy have accessed to the best technology (Lolich et al., forthcoming).

Conclusions

This chapter should be framed within a wider debate about what constitutes good quality care for older people and how technologies can contribute toward the construction of a more enabling society for older people and their carers (Milligan, 2009). We should not think of technologies as being somehow either ‘all good’ or ‘all bad’ but rather we need to embrace their potential while at the same time understanding the concerns from key stakeholders regarding their implementation.
Currently, technology has potential to contribute to care is in supporting administration and integration values. It can help to raise the status of caregivers as using technology promotes their standing as professionals who have specific knowledge and skills (Andersson Marchesoni et al., 2017). Technology is useful when it empowers users to live independently, for example with the help of environment-control systems and alarms. However, it is important that older users are involved in the development of these technologies and issues of inequalities with relation to the digital divide and cost are addressed. 
Questions remain as to the capacity of technology to fulfil care and relational values. Most research highlights that values pertaining to the relational aspect of care - such as empathy and companionship - cannot be accomplished fully or straightforwardly through the use of technology. Technology might interfere with interactions and relationships that matter to older people (Greenhalgh, 2013). Carers believe that technology should facilitate the possibility of being mentally focused on the care recipient and not being distant and governed by routines, or distracted by electronic devices (Andersson Marchesoni et al., 2017 p.129). 
Technologies need to be evaluated within the individual user-context. New care technologies need to be considered as a partial response, not a fully-fledged solution, to any growth in demand for care. The contemporary focus on technology has an opportunity cost – it diverts attention and resources away from non-technological social innovations in care. One could even argue that the pursuit of technological innovation is impeding the funding of important non-technological innovations such as peer-support programmes in institutional care (Theurer, et al., 2020). The onus is on policymakers to do more careful cost-benefit analysis of older adults’ and other stakeholders’ needs and preferences, and to orient a corresponding share of funding towards technological and non-technological innovations and improvements in care.
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