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Abstract 

 

In gerontology and geriatrics, the Life Course perspective is a well-established and 

fruitful approach to the study of older adults. In this chapter, a case is made for the inclusion 

of the Life Course perspective in the field of Human Computer Interaction (HCI) for older 

adults. A quadrant analysis on the axes of age and wellness was conducted. This resulted in 

the creation of a Gerotech Clock depicting four phases of older adults as users of mobile 

computers – Maintaining, Compensating, Coping and Caring. Each of these phases was 

examined for ways in which the Life Course perspective could inform the study of older 

adults. 

Three potential research areas were uncovered. Firstly, the transition from older adults 

being relatively mobile to having impairments was identified as a rich space for the 

identification of choice points in which older adults adapt their use of mobile technologies.  

Secondly, caregivers of older adults were identified as a poorly understood user group that 

offered a critical challenge to the long-standing HCI concepts of user and primary user. 

Thirdly, with the use of demographic and epidemiological data in Singapore, the complex of 

challenges that family caregivers of older adults face was explained. Informed by the Life 

Course perspective, a research agenda that seeks to understand the technological needs of 

older adults and their caregivers within the site of the family is proposed. 
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The Value of the Life Course Perspective  

in the Design of Mobile Technologies for Older Adults 

 

 

 

 

 

“The ageing population is unprecedented, pervasive and enduring.” 

 

UN report on World Population Ageing, 1950-2050 (n.d)  

 

While much has been said about the ageing population in many developed countries, 

the statement above brings one more element into the mix - the notion that an ageing 

population is the new normal, and that, barring catastrophic events, “the aged we will always 

have with us” (Paraphrased from the Bible, Matthew 26:11, New International Version). 

The discipline of Human Computer Interaction (HCI) has made significant 

contributions to the development of technologies that can offer geriatric care and support. 

However, in light of current realities, HCI needs to go beyond seeing older adults merely as a 

user group with challenging characteristics. Instead, there is a need to broaden HCI’s narrow 

conceptualisation of the elderly by going beyond the discipline to survey existing ageing-

related research, and to draw on established methodology. In this regard, the Life Course 

perspective, a commonly used approach to study the ageing process in geriatrics and 

gerontology, may offer a critical frame of reference for HCI. 

Stoller and Gibson define the Life Course perspective as one that “highlights the ways 

in which people’s location in the social system, the historical period in which they live, and 
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their unique personal biographies shape the experience of old age” (2000, p.19). The purpose 

of this chapter is to introduce and consider the potential value of the Life Course perspective 

as a method to develop a richer understanding of an increasingly salient aspect of ageing in 

urbanised, developed countries - the use and relevance of mobile technology. Through an 

explanation and application of the Life Course perspective in Singapore’s context, this 

chapter aims to establish the relevant themes at the intersection of the Life Course perspective 

and HCI, particularly in the area of mobile technologies. It also identifies gaps in the research 

for older adults and mobile technologies with a proposal for future research directions that 

have both social and academic significance.  

The data used in this chapter is from studies on the Singapore population, unless 

otherwise stated.  

 

Connecting HCI and the life course perspective 

The study of HCI has its roots in human factors engineering from the 1970s. Using 

the behavioural and empirical tenets of cognitive psychology, it measured the human 

response to various devices and endeavoured to change the interface to improve efficiency 

and efficacy (Benyon, Turner & Turner, 2005).  

Since then, the problematic in HCI, particularly in mobile HCI, has widened to 

encompass the experience of technology, predictive factors for adoption, and more broadly, 

the exploration of technology as ‘practice’ (Pacey, 1983). The widespread adoption of mobile 

technology has fuelled this mode of problematisation. As described by ex-Nokia developer 

Barbara Ballard (2007), mobile technologies have the following features - mobility, 

connectivity, and the ‘carry principle’, referring to technologies that are small and ever 

present. Smartphones and tablet-sized computing devices, with their mobility-friendly form 

factors, contribute to the ubiquity of mobile technology. Coupled with sensor-enabled devices 
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or haptic extensions, these portable computers can become pervasive - a part of everyday life 

and used for the most mundane of tasks. Finally, when linked to home, city and countrywide 

network infrastructure, mobile phones can be ambient technologies, collecting data that in 

turn is used to shape our experience of the world around us. As a response to the development 

of mobile technologies, researchers have readily accepted a shift in methodology - 

ethnography and ethnographic analysis, with their pragmatic focus on experience and felt-

life, are now accepted methods in the design of user-centered computing systems. 

Ageing nations with their growing numbers of elderly, accompanied by the rising 

penetration of mobile technology across all demographic groups, have presented new 

challenges to mobile technology researchers.  These challenges tend to centre on healthcare 

issues, from supporting age-related impairments, to dealing with disabilities and even death 

and dying. Hitherto, the response to such challenges has primarily been through these lenses: 

cognitive, context-aware, situational, ecological, and systemic - each reflecting different 

schools of thought in HCI research.  What these diverse lenses have in common is a focus on 

ageing adults as a group, treated as distinct from other age groups in their abilities and 

motivations for the use of mobile technology. In the remainder of this chapter, I will argue 

that this perspective is limiting, in that it does not acknowledge the nature of ageing as an 

active, ongoing process. Researchers who adopt the group perspective often find it 

challenging to account for the wild heterogeneity within the user group caused by age-linked 

pathologies and by older users’ ‘unique personal biographies’. Whenever older adults are 

treated as a homogenous group, researchers may overlook some of the nuanced perspectives 

and insights that a life-span oriented approach can offer. I propose that with the, as the UN 

(2002) puts it, “unprecedented, pervasive and enduring” nature of ageing, the time seems 

right to draw certain epistemic threads together, so as to forge a fruitful approach that that 

productively incorporates the Life Course perspective into the field of HCI for older adults.  
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The Life Course perspective 

 

Hutchinson (2010, p.30) identifies the major concerns of the Life Course perspective 

as a gerontological approach that studies the following six subjects:  

 

1. The interplay of human lives and historical time: Individual and family 

development must be understood in historical context. 

2. The timing of lives: Particular roles and behaviors are associated with particular 

age groups, based on biological, psychological, social, and spiritual age.  

3. The existence of linked or interdependent lives: Human lives are interdependent, 

and the family is the primary arena for experiencing and interpreting wider historical, 

cultural, and social phenomena. 

4. Human agency in making choices: The individual life course is constructed by the 

choices and actions individuals take within the opportunities and constraints of history 

and social circumstances. 

5. The diversity in life course trajectories: There is much diversity in life course 

pathways, due to cohort variations, social class, culture, gender, and individual 

agency. 

6. Developmental risk and protection: Experiences with one life transition have an 

impact on subsequent transitions and events, and may either protect the life course 

trajectory or put it at risk.  
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While it is neither a theory nor a framework, the Life Course perspective is an illuminating 

approach that exhorts researchers to take into account the entire life span when studying 

ageing phenomena, rather than to just focus on the current state of affairs. 

When applied to medicine, the Life Course perspective steers researchers towards 

understanding how past health behaviors and conditions can change an older adult’s current 

responses to a health challenge. From these findings, public health measures are constructed 

to target key choices or trajectories of risk. The case of respiratory disease by Ben-Shlomo 

and Kuh (2002, p. 286) is a good illustration of the application of the Life Course approach in 

medicine. For newborns, poor growth in utero and weak lung development can put the infant 

on a life trajectory for respiratory infections. Repeated infections over time become a factor 

for rapid lung decline in adult lung disease. The effect of childhood experiences can be 

exacerbated by poor adult socio-economic status, living in an area with poor air quality, or 

working in hazardous jobs. Hence, when making public health policies, targeting choice 

behaviours is indicated – for example, the good management of childhood chest illness is 

possibly preventive, as is managing air quality for adults at risk of lung disease. 

How does a life-span approach in medicine transfer to research in HCI?  

Currently, items 1, 2 and 3 on the list above already exist to differing extents in HCI 

research. For example, item 1 resonates with studies that look at cohort effects on older 

adults’ adoption of technology. For example, Willkowska and Ziefle (2009) found that 

previous training at work and technical self-confidence greatly influenced acceptance of 

technology among the older adults. In general however, HCI research does not account for 

collective historical events, only personal. Item 2, the timing of lives, refers to the 

identification of certain roles and behaviors with certain age groups. With regard to ageing 

adults and HCI, the link between ageing, technology and grandparenting has been the subject 

of some studies (e.g. Vutborg, Kjeldskov, Pedell & Vetere. 2010), as has been ageing, 
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technology and retirement (e.g. Buse, 2009). As for item 3, the focus in HCI is on family-

based interactions, and how it feeds into the individual’s motivations and use of technology. 

While many studies that put the family at the core of the interaction exist, it is hard to find 

studies that connect a family’s practice of technology to the ‘wider historical, cultural, and 

social phenomena’, much less one that has a focus on ageing adults. 

Items 4, 5 and 6, with their language of choice points, trajectories and the concept of 

‘developmental risk’ have not been the concern of HCI and ageing thus far. It may be that 

their relevance has not been demonstrated. Thus, this chapter aims to uncover how making 

these concerns salient can result in rich new areas of understanding in research on older 

adults and their technology use. It can also help in shedding light on some difficult areas of 

research with older adults such as systematically addressing heterogeneity.  To aid in the 

discussion, a quadrant analysis will be conducted and the implications of each quadrant 

dissected for its potential value for research on older adults and mobile technology.  

 

The Gerotech Clock 

Diagram 1 maps age and wellness against the intended purpose of mobile 

technologies. The Y-axis is the age continuum, from younger to older users. The X-axis is a 

wellness continuum, with perfect health to the left and death on the right. ‘Wellness’ is 

chosen as an axis, as opposed to just ‘health’, for two reasons: firstly, the concept of 

‘wellness’ encompasses social, mental and physical well-being; secondly, it references a 

common language with geriatrics when assessing the health of older adults. Overall, 

‘Wellness’ is of key importance when discussing the capacity of older adults to operate 

computing devices.  
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The Y-axis intercept is set at 65 years old. This is somewhat arbitrary, as age has been shown 

to be a poor predictor of life status or health status. However, the chosen intercept does 

accord with the World Health Organization’s (WHO) convention for the definition of 

‘ageing’ persons (WHO, 2000). Furthermore, it is the official age of mandatory retirement in 

Singapore, and thus carries some weight as a marker of change in social contexts.  

Taken together, these axes connect the life span and health. Against this background, 

we can examine the course of a person’s relationship to technology as mediated by these 

factors. The four quadrants of analysis are: 

I. Unwell-young users 

II. Well-young users 

III.  Well-old users 

Diagram 1 Quadrant Analysis of Users by Wellness and Age 
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IV.  Unwell-old users 

Each age-wellness combination results in markedly differing user requirements.  Most 

of HCI research is focused on and tested with the well-young users in Quadrant II. This 

quadrant encompasses research with children, youth and adults who are statistically within 

the normal range. The unwell-young quadrant, Quadrant I, is the area of HCI concerned with 

disability or accessibility HCI.  In this quadrant, the goal of technology is to augment or 

enable physical and cognitive functioning, such as with augmented speech devices or 

specially designed keyboards for low-vision users. 

I have named this diagram the Gerotech Clock because an individual’s life trajectory 

passes through the various Quadrants clockwise in a somewhat predictable order.  A healthy 

life begins in Quadrant II, spends some time in Quadrant III and ends somewhere along the 

rightmost periphery of Quadrant IV, depending on the age of death.  

Researchers of ageing and technology have observed that older adults are far from 

being a homogenous group that can be conveniently lumped into simple age and gender 

groupings (see Burdick & Kwon, 2004; Charness & Boot, 2009). Looking at the Gerotech 

Clock, it is clear why this is so – at any age point, an individual can potentially be in one of 

four very different health statuses. Furthermore, individuals will take different paths through 

their lifespan. Successful, healthy agers (on the WELL TRAJECTORY line) will spend the 

majority of their life in the leftmost quadrants, with a compressed period of morbidity before 

death. People who suffer a stroke will suddenly find themselves in Quadrant IV (on the 

UNWELL TRAJECTORY line), and spend their remaining years coping with a late onset of 

disability. Sometimes the transition occurs gradually, as with debilitating conditions such as 

osteoarthritis that can begin when a person in is his/her forties.  

Thus, the Life Course Perspective offers an opportunity to capture the extreme 

heterogeneity of the ‘ageing process’, in the verb form, as opposed to examining ‘older 
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adults’ as a homogenous, undifferentiated whole. While this is a benefit, it also requires 

adjustments in research methodology. Qualitatively, this necessitates the careful study of 

transitions between life statuses, the understanding of choice decision-making points, and 

finally, the resulting changes in life trajectories. Quantitatively, tools for analysing user 

trajectories over time are needed in HCI. Typically, cross-sectional, age-grouped studies are 

used to understand age-related changes. The main drawback of this study design is that it 

cannot account for individual differences. In this space, more longitudinal, within-subject 

studies are called for. In gerontology, Dykstra, Tilburg, & Gierveld (2005) used multi-level 

modeling a statistical method that permits the simultaneous study of group and individual 

effects, to study changes in loneliness over time.  

To the best of my knowledge, no studies exist in HCI that examine the relationship 

between older adults and technology in a similar manner, either qualitatively or 

quantitatively. Arguably, studies crafted with this approach in mind have the potential to 

produce rich findings, as has been the case in geriatrics and gerontology. This is further 

discussed below in the section on Compensating. 

 

The emphasis on trajectories does not preclude the structuring of the ageing process 

into four distinct but interdependent and consecutive phases. The next section expands on 

these four areas and explores the extent to which they have been addressed in current HCI 

research.  

 

Maintaining 

Quadrant III represents well-older users. However, there is significant heterogeneity 

in the age of onset and type of age-related impairments experienced by older adults. This 

argues for a further division of Quadrant III into two sub-groups, to recognise that while 
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some older adults have to cope with age-related impairments, there are also those who 

continue being cognitively and physically unimpaired well into their eighties. This distinction 

highlights the so-called ‘successful agers’ (Rowe & Kahn, 1997). These are older adults who 

experience little or no age-related impairment, or even if they do, they report no negative 

fallout as a result. The definition of ‘successful agers’ is still under debate, but Ng et al. 

(2009) offered one definition that balanced both biophysical and psychosocial criteria. Their 

definition comprised five criteria for successful ageing: good/excellent self-reported mental 

health status, independence in Activities of Daily Living (ADL), minimal depressive 

symptoms, engagement in at least one social activity and one productive activity, and finally 

a high level of life satisfaction. This study found that 28.6% of elderly Chinese adults in 

Singapore fulfilled all of these criteria and fit the definition of successful ageing.  

Therefore, technologies targeted at well-older users should not be focused on issues of 

impairment but be orientated towards the ‘Maintenance’ of successful ageing. After all, these 

are older adults for whom no or minimal age-related adaptations are needed, and they merely 

require support for other transitions in life that are associated with advanced years. Examples 

here include grandparenting support (Vutborg et al, 2010; Hutchinson et al 2003), or 

understanding the changes in social and Information and Communication Technology (ICT) 

landscape that are associated with retirement (Buse, 2009).  

Due to the absence of ‘troubles’ for this category of older adults, they rarely receive 

explicit attention from HCI researchers. However, as will be discussed shortly, there may be 

cause to study this group, particularly as they pertain to later developments in the life course.  

 

Compensating 

For obvious reasons, the existence of the Maintaining category does not mean that 

researchers can ignore the onset of impairments. As much as successful agers exist, so too 
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older adults who experience vision impairment, reduced auditory sensitivity or other such 

common markers of advancing age. However, these are not pathological conditions and can 

be quite effectively compensated for with access technologies such as hearing aids and vision 

correction tools.  

In general, compensation methods have been extensively studied in mobile 

technology for older adults - cognitive compensation via reduced complexity, or touch 

compensation via increased size of interface forms. The bulk of older adult technology 

accessibility guidelines address this space. However, these are responses to older adults as a 

static group. If we include the Life Course perspective in studying compensation methods, we 

would have to look further back at the successful agers and ask how onset of impairments has 

changed the way they use technology. 

The age differences in smartphone adoption rates offer a departure point to begin 

investigations. In Singapore in 2012, only 15% of residents aged 60 and above were using 

smartphones. Among the younger 50-59 year olds, smartphone ownership was at 46% 

(InfoComm Development Authority of Singapore, 2012). Further research is needed to 

understand this large gap. Do cohort effects alone explain the difference or is there a more 

complex interaction between age-related impairment, cohort effects, coping mechanisms and 

personal history causing these differences? As mobile phones form a key method for the 

delivery of wellness interventions, the retention of mobile phone usage would be highly 

desirable.  

As mentioned earlier, the Life Course perspective would call for the search for 

transitions and choice points – the crucial junctures at which undesirable consequences can 

be avoided. In the case of lung disease, this is the concept of ‘developmental risk’ points. In 

HCI, it seems that the idea of ‘developmental favour’ might be more productive to expanding 

our understanding of the relationship between aging users’ continued use and adoption of 
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technology and the features of the technology itself. For example, we already have evidence 

that previous work experience with computers is a stronger predictor of technology 

acceptance than age (Willowska & Ziefle, 2009).  Building on that understanding, we might 

also ask how experience with computer programming changes users’ ability to cope with 

error recovery, something older adults are often find difficult. Perhaps certain impairments 

are more strongly predictive of the lack of mobile phone adoption. 

There is some hint in the literature that this will be a productive research direction. In 

a review of touchscreen interaction techniques for older adults, Motti, Vigoroux and Gorce 

recommend that researchers always document users’ previous experiences with technologies 

and the internet, as well as the types of age-related impairments that each user is experiencing 

at the time of sampling (2013, p.132). Otherwise, the heterogeneity of older adults’ 

background and health conditions lead to highly variable, non-generalisable results. In short, 

a comprehensive technology history for older adult users might be the HCI equivalent of the 

health history used in epidemiology.  

Overall, the potential impact of these studies would lie in learning how better to 

preserve or encourage technology use among older adults.  

 

Coping 

In Quadrant IV, we see the transition from well older adults to unwell older adults. 

While this transition can be operationalised in many ways, a concrete measure of this 

transition is the loss of personal independence via disabling conditions. The field of 

Geriatrics provides two useful measures of disability – the inability to perform Instrumental 

Activities of Daily Living (IADL), followed by the inability to perform ADL. The former 

category includes a wide range of self-care activities, such as shopping, paying bills and 

driving. The second category consists of six specific items – bathing, grooming, changing, 
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feeding, functional mobility and toilet hygiene. Both categories indicate the need for 

caregiver help, but the loss of ADLs is clearly the more serious loss.  

In the Singapore Burden of Disease 2009 study, the top three conditions associated 

with disability in those aged 65 and above are ischemic heart disease, stroke, and diabetes 

mellitus, with Alzheimer’s disease and other dementias rising in importance (Phua, Chua, 

Ma, Heng & Chew, 2009). These diseases often lead to the loss of mobility and cognitive 

impairments that signal the loss of the ability to perform IADLs and ADLs.  

Thus, the deployment of mobile technology in this category must cater to a moderate 

to high level of disability that may have started in some form in the Compensating phase, but 

has now progressed beyond full recourse. Thus, Coping and technologies that aid coping 

come to the fore in this quadrant. 

In this target space, research into gerotechnology includes things such as cognitive 

orthotics (Pollack, 2002), speech augmentation tools, or robotics for at home mobility (Kidd 

& Breazeal, 2008). We also see the onset of telemonitoring in all its forms - from medical 

personnel administered home care to remote elder monitoring linked to non-resident family 

caregivers (Winters, 2002). The loss of IADLs also triggers the need for home care 

automation.  

It is in Quadrant IV that caregivers emerge as a critical user group. Hitherto, helpers 

of older adults were mentioned in research studies as part of the Maintenance and 

Compensating landscape, but were never given prominence. However, as IADLs are lost to 

ageing adults, it is the caregivers who step in to take over these functions. In Singapore, these 

are most often adult children and their spouses (77%), followed by spouses of the care 

recipient (15%) (Malhotra, Malhotra, Østbye, Matchar & Chan, 2012). From legal to 

organisational matters, the loss of IADLs is a handy signal that a caregiver is shouldering 

day-to-day responsibilities. Hence, the potential mobile technology needs in Coping are much 
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more than the issues of access that we saw in Compensating. There are also legal, financial 

and organisational issues. This need is echoed in a study on digital inheritance in the family. 

Massimi and Baecker (2010) found that legal and ethical ownership issues complicate 

inheritance of digital artifacts and concluded with this statement: ‘When designing domestic 

technologies, we must remember that these home technologies will always have at least two 

users: the primary user, and the inheritor’ (p.1829).  When seen as an example of domestic 

technology in the caregiving context, the mobile phone of the future should also have two 

users, with all the attendant affordances. This idea is already starting to filter into commercial 

practice. In 2015, Facebook implemented options permitting users to elect a digital executor 

who is authorised to change or delete the profile of a user once proof of death has been 

received (Cooper, 2015) 

Cognizance of this principle would open up the need to study mobile technology from 

a greater societal perspective. Hence, the study of caregivers and Coping is potentially a place 

where the family and its use of technology becomes a lens through which we can understand 

older adults’ use of technology, both as individuals, and as part of the larger legal and ethical 

framework they operate in. 

 

Caring 

The needs of the caregiver come to the fore in the final section of Quadrant IV. As in 

Quadrant III, the more extreme ends of the age and wellness continua also result in a 

qualitatively different user group. As the six key ADL abilities are lost, users in this extreme 

section are now older adults who are moderately to severely disabled, and require a full-time 

caregiver. Cognitive and physical impairments of older adults increase the likelihood that the 

caregivers are now the main operators of every technology except the most effortless devices. 

Hence, this section is named Caring, for the technologies that support caregiving, and for the 



 

Draft Copy. Do not distribute. 

 DESIGN OF MOBILE TECHNOLOGIES FOR OLDER ADULTS  18 

caregivers who operate them. Impaired older adults are not often a target design group, 

possibly because the cognitive or physical impairments are too challenging. Researchers 

creating artifacts for this target user group often adapt by allocating complex device 

operations to ‘secondary’ stakeholders, i.e. the caregivers.  

But are these truly the secondary users? For example, Cohene, Baecker & Marzali 

(2005) designed an interface for dementia patients to view family memories. The content of 

the interface, the videos and stills of family images, were solicited from family members. The 

evaluation of the interface included the family members being present. If the artifact were to 

be productised, it is clear that the role of the ‘secondary’ user will in fact be to supply 

content. In fact, Cohene et al observed from this case study that there was ‘significant impact’ 

on the family arising from their participation in the interface design process. They conclude 

that ‘in this project, user-centered design does not just entail focusing on an end user. It 

involves…how to provide support to all individuals affected by a pervasive disease’ (p.1303, 

emphasis mine). The call goes beyond additional affordances for family members - it requires 

technology interventions to account also for the emotional and support needs of the caregiver. 

This case study was probably the first to indicate that the concept of ‘secondary’ users or 

stakeholders in the context of design for impaired older adults may be in need of further 

examination.  

A later point of challenge arose in the role of caregivers as people who offer 

technological support. Gerling, Schulte and Masuch (2011) designed and implemented an 

‘exergame’ for frail elderly in a nursing home. The game was conceptualised, as most digital 

games tend to be - for standalone, and potentially unaccompanied gaming sessions. This is 

sensible in a nursing home environment, as the diversionary value of games lies in their 

ability to beneficially occupy residents without the involvement of over-stretched caregivers. 

Still, it is hard to conceive of digital products that do not involve maintenance and setup. 
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Gerling et al note this limitation in their conclusions: “The gaming situation of older adults in 

nursing homes should be considered…ad-hoc play without extensive set up routines should 

be explored” (p.62:7). If a digital game is meant to provide diversion therapy, but requires set 

up and support from caregivers during gameplay, are the goals of the design met even when 

an older adult is being entertained? It seems there is a need for language to define and support 

the balancing of multiple needs in this relationship.  

Finally, a challenge to the idea that caregivers are ‘secondary’ users is that sometimes 

they are actually the key operators of certain types of mobile technologies that are meant to 

support eldercare. In this regard, we see most often bedside telecare systems or online health 

information or mobile applications that are inaccessible to bedridden elderly but are primarily 

used by caregivers. In such situations, it is difficult to differentiate who is the main 

beneficiary of technology. Caregivers benefit by improving their caregiving options while 

older adults in turn benefit from improved quality of care. This begs the question, are the 

beneficiaries of a technology automatically synonymous with the users? I posit that, 

particularly in the caregiver-care recipient relationship, the answer is ‘no’ and that the careful 

study of caregiving contexts will help to enrich mobile technology researchers’ ideas about 

who the users actually are.  

Are there more Caring needs of caregivers and older adults that are not currently 

being met? Some other under-served care needs include practical concerns for older adults 

such as end-of-life decision-making and creating legal documents such as wills. Preparing for 

end-of-life using technology is as much a concern for the caregivers as it is for the older adult 

(Foong, 2008). For the caregiver, the same set of legal and financial transition tools that were 

mentioned earlier in Coping may be useful. When the notion of continuity between the 

phases of the Gerotech Clock is superimposed with the Life Course perspective, it can be 
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clearly discerned that transitions over time should be a prime concern for mobile technology 

design, and has been neglected thus far. 

Other practical needs include just-in-time information resources for at-home nursing 

care, or drug management systems for patients who have polypharmacy concerns. More 

holistic needs may include respite care systems and emotional support systems for caregivers. 

Older adults, even while bedridden, can still engage in therapeutic, creative activities, as long 

as their reduced abilities have been catered for (Kübler-Ross, 2011). As seen in the dementia 

case study mentioned earlier, mobile, haptic-linked technologies are well suited to the supply 

of supported, small but repetitive activities that characterise therapy for older adults with 

impairments. 

  

Implications of the Life Course Perspective for the design of mobile technologies 

In summary, the Life Course Perspective calls on HCI researchers to think of the 

entire lifespan of older adults, rather than of discrete groups and conditions. There is clear 

evidence that cohort effects can change the requirements of mobile technology, but the 

preceding analysis has highlighted some other ways that the Life Course perspective can be 

augmented to further influence research in HCI.  

Specifically, the Gerotech Clock offers a handle on the diverse heterogeneity of 

abilities that characterises the older adult population. By dividing the population according to 

age and wellness, four basic phases of older adults and their relevant technology needs were 

examined. At the two ends of the older adult wellness spectrum, it was shown earlier that 

there is a need to study the transitions from full health to impairment, and then from 

independence to dependence, with a view to designing technologies that support these 

transitions. Complemented by the Gerotech Clock perspective, the Life Course approach 

proposes the study of human agency and developmental risk/favour as the goals of research 
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on technology and the elderly. Crucially, it informs HCI research on older adults by pointing 

to the interdependence of lives within the caregiving nexus of the family. The discussion on 

family caregiving for older adults revealed points where current HCI conceptions of the user, 

and the primacy of users, need further work. With this consideration in mind, I will now 

discuss some issues that are salient in the Singapore situation and the implications for mobile 

technology design.  

Dementia and its effect on the burden of home-based caregiving 

The impact of dementia is holistic and pervasive. Dementia has been characterised as 

the archetypical geriatric condition - if a person has dementia, s/he is likely to experience 

some combination of all other geriatric conditions. Since the numbers of dementia patients 

among the elderly are rising worldwide, dementia is a useful lens by which to examine how 

age-related pathologies affect the life course, and by extension family caregivers. 

 Worldwide, by 2020 there will be 50 million people diagnosed with dementia 

(Brodaty et al. 2011). All dementias are incurable, although progress can be slowed down 

with drugs. The onset is hard to detect, although it usually becomes clear that there is a 

functional defect after about two years of struggling with increasing difficulties with short-

term memory. Other symptoms of dementia may include behavioral difficulties such as 

wandering, sundowning and aggressive episodes. As the disease progresses, people with 

dementia will require more care for increasing hours of the day. Depression also tends to co-

occur in demented patients.  People with dementia (PWD) live from 3 to 12 years after 

diagnosis (Kua et al., 2014).  

Clearly, home-based, informal caregivers of PWD have a massive burden on all fronts 

- economic, psychological and social (Schulz & Martire, 2004). In Singapore, the average 

cost of caregiving for dementia patients can easily outstrip the income of the caregiving 

household (Chong et al, 2013). In a study among family caregivers (Seng et al, 2010), 27.2% 
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of caregivers expressed feelings of burden. In this study, the top three scores for caregiver 

burden on the Zarit Burden Interview were for ‘feeling stressed between caring for your 

relative and trying to meet other responsibilities for family or work’, feeling ‘your relative is 

dependent on you’ and feeling ‘that you should be doing more for your relative’ (ibid, p. 

760). In what may be peculiar to predominantly Chinese Singapore, which places a premium 

on filial piety, worries about caregiving performance emerged as a key factor in caregiver 

burden (Lim et al, 2014). As well, a multinational systematic review of dementia caregivers 

observed that ‘female caregivers bear a particularly heavy burden across cultures, particularly 

in Asian societies’ (Torti, Gwyther, Reed, Friedman & Schulman, 2004). Singapore data 

reflects a similar female bias among informal caregivers, with 60% being female (Malhotra et 

al., 2012).  

By 2050, Singapore’s projected population will have 35% of people aged 60 and 

above. At the same time, it is projected that this is the year where the parental support ratio 

will go from the current 10:1 to just 2:1. The parental support ratio is the number of people 

aged 18-64 versus the number of people aged 65 and above. (Singapore Department of 

Statistics, 2014). Thus, the emerging picture is of a female-biased group of caregivers who 

are over-burdened on all fronts, caring for disabled elderly over a long period of time. In 

about forty years, these are the caregivers who would have grown up with mobile 

technologies, and will be likely to be more open and able to utilise these technologies for 

their needs.  

Unmet needs in elderly caregiving  

In a qualitative, focus group based study among family caregivers, Vaingankar et al 

(2013) summarised caregivers’ perceived unmet needs as the following: information, 

financial support, accessible and appropriate services, and emotional and social support. The 

type of information needed was both of the ‘basic’ variety and of the ‘timely’ variety.  



 

Draft Copy. Do not distribute. 

 DESIGN OF MOBILE TECHNOLOGIES FOR OLDER ADULTS  23 

Participants of the study also needed information on the many types of healthcare support 

services available. While complex, these are all needs that mobile technology, in combination 

with good content, can provide. Information services exist, but they are ‘out there’ in the 

Internet and require time and effort to transform into timely knowledge.  

 It is also not clear if such systems have met caregiver needs. In a meta review of 

“tech-based” information systems for caregivers (Thompson et al., 2007) found that while 

three out of four studies reported statistical significance post-intervention, the overall effect 

on caregiver depression, although positive, was non-significant. A larger systematic review of 

networked technologies supporting caregivers of people with dementia (Powell, Chiu & 

Eysenbach, 2008) characterised the outcomes as ‘moderate’ and inconsistent across 15 

papers. Clearly more work needs to be done to connect caregivers and the information they 

need in timely and useful ways.  

Foreign Domestic Workers as Caregivers 

Thus far, the discussion has centered purely on family caregivers. However in 

Singapore, 49% of informal caregivers are assisted by Foreign Domestic Workers (FDWs). 

Of these workers, 79% were hired expressly for the purpose of helping with care of the 

elderly. The hiring of a FDW often stands between care at home and institutionalised care 

(Tew, Tan, Luo, Ng & Yap, 2010). 

However, the utilisation of FDWs often represents a problem with communication 

barriers and inadequate eldercare skills. Beyond these practical difficulties lie some complex 

interactions between the presence of the FDW and family caregivers’ own role in the 

caregiving relationship (Østbye et al, 2013). The full extent of the ambivalence around the 

presence of a migrant worker in the Singapore home is discussed in detail elsewhere (see 

Yeoh & Huang, 2009). The situation is best summarised as one that is potentially explosive, 

with its mix of uneven power relations, communication difficulties and caregiver stress. 
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Cases of caregiver abuse and worker abuse are but symptoms of this largely hidden tension.  

As the population ages and more older users require caregivers, it is imperative that the study 

of mobile technology for caregivers must at the very least account for FDWs as part of the 

caregiving system.  

A search of key HCI research databases the ACM Digital Portal and IEEE Explore 

reveal that no studies include FDWs as part of the caregiving ecology. As previously 

mentioned, most studies focus on the older adult as the ‘main’ user, and refer to ‘family’ and 

‘caregivers’ as the other parties the system of care surrounding older adults. However, such 

an approach does not reflect the grim realities on the ground.  

 

Research Agenda 

In light of the preceding discussion on caregiving, we can identify three strategic 

nodes in the research agenda for mobile technologies for the elderly:  

 

A) An understanding of how technology needs develop as the older adult transitions 

from independence to dependence. The Life Course perspective should inform this 

and pay special attention to the identification of developmental risk/favour, transitions 

and life trajectories;  

B) Research into caregivers’ specific needs, and how these needs conflict or co-exist 

with the needs of older adults, thereby developing methods for designers to explicate 

and resolve conflicting user needs in the caregiver-care recipient relationship; 

C) A taxonomy of caregiving relationships and technology uses that can help 

researchers identify and meet needs.  
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 Item A looks at the life course of both the older adult and the care recipient, and 

attempts to trace how needs develop as independence is lost. In so doing, it has the potential 

to begin technological support at a time when care recipients can supply more input into the 

affordances they want preserved. Taken together, B and C aim to provide a language to 

describe the many possible dimensions of caregiving, and how each role may have different 

requirements. Finally, item C also speaks to the greater HCI community in terms of 

developing explicit ways to address the concept of user and stakeholder, and to cater to 

diverse needs within the same application. 

 

Conclusion 

To propose the inclusion of a new approach into an existing field of research requires 

some speculation regarding its benefits. The Life Course approach is not without its 

drawbacks, the most difficult of which is the problem of separating age, period and cohort 

effects. Nevertheless, this chapter has brought together demographic and epidemiological 

data to help illuminate a previously unexplored area in the development of mobile 

technologies for older adults. The data has highlighted points of urgent need, and the Life 

Course approach, operationalised through the Gerotech Clock, has pointed out the initial 

steps to be taken to tackle the resulting research questions.  

As with all adoptions of methodologies into HCI, there will be points of debate as to 

the appropriateness of application of a method that arose in gerontology, to a field that 

originally focused on the efficacy of computing systems. I believe I have highlighted a mere 

subset of issues at the intersection of these fields. The substance of these debates will emerge 

when more researchers apply the Life Course perspective to gerotechnology.  
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I would like to end with a welcome to those debates, because they would signal that 

more researchers are taking on this approach. Ultimately, it would mean that more 

researchers are employed in meeting the urgent challenges of an ageing population. 
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