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This review of the literature provides a context for the AKTIVE project. Exploring both grey and academic
literature, it pro vides a comprehensive summary of current knowledge and baseline data to inform the other
AKTIVE project activities and outputs. Its aims were to inform the development of the AKTIVE research
study; familiarise the research team with evidence from a wide range of disciplines (technology, ergonomics
and design, medicine, service delivery and implementation, policy on telecare, marketing, and gerontology);
and to contribute to outputs for dissemination to stakeholders in industry, the voluntary sector and
academia.

The AKTIVE project was commi ssioned through the Tech]
Social and Behavioural studies and commenced in June 2011. Its work will continue until May 2014.This

literature review, which forms Volume 1 of the AKTIVE Research Report, is an online publication released to

coincide with the AKTIVE mid project conference in London on May 17" 2013 on & elecare and Independent

Ageing: marketing, distribution, product development and use r perspectivesd

This literature review was produced by members of the AKTIVE Consortium and their associates. The
authors of the chapters and the review editorial group would like to thank the experts and stakeholders who
participated in early confidential discussions and interviews which helped shape the focusof the review, the
members of the AKTIVE Advisory Board, whose contributions have been invaluable, and especially the
following people whose role in advising, contributing to or supporting the AKTIVE project in preparing the
literature review has been important and is very much appreciated: Radka Bartesova; Emanuela Bianchera;
Richard Farrelt Smith; Professor Andreas Hoff; Valerie de Leonibus; Sean McDougall; and Rebecca Wilding

Sue Yeandle, AKTIVE Projecti@ctor

University of Leeds, May 2013
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Sue Yeandle

The AKTIVE projectwas established in 2011 to explore, among other related questions, how older people,
particularly those susceptible to falls or who have cognitive impairments, may benefit from hav ing access in
and around their homes to various types of telecare technology.

The project operates through a partnership comprising research centres at the universities of Leeds and
Oxford and two commercial companies, the telecare manufacturer Tunstall (Healthcare) Ltd and the market
research and commercialisation company Inventya Ltd. The partnership is the more unique in also having
strong support from its specially established Consortium, which comprises experts from a wide range of
relevant professions and academic disciplines, and anAdvisory Board whose expert members are drawn
from across the UK and Europe.

AKTIVEbegan its three years of work in June 2011. One of its first tasks was to harness the knowledge and
experience of its Consortium members, to ensure that its programme of new research could be
implemented with the full benefit of the rich pool of talent on which it can draw.

Alongside the task of recruiting older people using telecare into the planned new study, and completing the

preliminary tasks involved in preparing to conduct research with these participants (supported by

consortium members in local authority telecare services at Leeds City Council and Oxfordshire County

Council),t he AKTI VE teamds wear |l y wostakehdlders, prelichirady interwvienws witht at i o n
carers and care workers, and a stateof-the-art review of relevant literature. The present volume presents

the results of this literature review, a collection of six substantive chapters prepared by the two univers i t i e s @
social researchers, working closely with members of the AKTIVE Consortium and some of their ce
researchers.

Chapter 1 of the volume draws together evidence (gathered by Dr Kate Hamblin) about the demographic
changes which make support for older people living at home such a vital and urgent topic of inquiry with
the knowledge and expertise of clinicians whose training and experience includes working with older people
in clinical practice. This enabled the AKTIVE research team to enter the field asasearchers with the support
of their summaries of relevant research and knowledge. In the chapter, Dr Adam Darowski, anexpert on
falls, and Dr Rupert McShane, anexpert on dementia, assemble evidence from the medical andgerontology
literature to review how these two conditions arise, present and are treated. They also include latest
thinking on what these conditions mean for the older people who live with them and their carers and
consider the place of technology in addressing their sometimes fast-changing needs for care and support.

Chapter2was prepared by two members of t he DACKIEdy Busgnpw oj ect
at the University of Kent) and Dr EmmaReetta Koivunen, drawing on their academic expertise to consider

how far the literature and theories in the disciplines of sociology and gerontology have engaged with
developments in technology relevant to the needs of older people living at home. They also consider what

progress had been made, before the AKTIVE project began, in uneérstanding the sociological context in

which telecare equipment and other technologies are offered to older people to help them cope, despite

varying degrees of mental and physical frailty, with an often strong desire to live in their own homes for as

long as possible.



In Chapter 3t he AKTIVE Consortiumbds experts i n de sRaga , ri s
Gheerawo and Prof. Peter Buckle, have collaborated to summarise the insights, challenges and modes of

working used in their fields of expertise. They consider how learning from their disciplines can help in
understanding responses to telecare technology among older people and those who support them, and in

imagining the scope for realising the fuller potential of telecare. This means using inclusive design, skilled
assessment of prospective hazards and the integration of design and engineering principles to tackle the

daily challenges faced in their domestic environments by people whose minds and bodies now work in ways

increasingly unfamiliar to their younger selves.

The policy and practice environment in which developments in policy on ageing, social care and technology

have developed in recent years is the focus of Chapter 4, in which researchers with expertise in assistive
technology, information and communications technology and telecare - Consortium member Prof. Alan

Roulstone and his colleague Barbara Harrington - worked with AKTIVE researchersDr Gary Fry and Dr
Chrissy Buseto summarise the context in which telecare and related developments have recently occurred.
This chapter has made the aims, ambitions and rationales of policymakers and practitioners across the past
few decades, and the thinking and evidence base behind their plans, available to inform the work of the

AKTIVE team.

In Chapter 5, Dr Gary Fry and Dr Chrissy Busehave drawn together research, mainly from small-scale
studies, which shows that specific benefits can be identified for people using telecare (including older
people with the conditions being studied in the AKTIVE project), the carers who support them and any
professional workers who attend them at home. These authors show that while some people derive
considerable benefit from telecare support, how this can be achieved for most users is still only partially
understood. This underscores the need for longitudinal studies of older people, like that now under way
through AKTIVE, which can explore how people respond to and use telecare support of different types as
their conditions and living arrangements change.

The final chapter, Chapter 6, also written by the team who collaborated on Chapter 4 - Prof. Alan Roulstone,

Barbara Harrington, Dr Gary Fry and Dr Chrissy Buse considers the existing literature on the barriers to the

adoption and use of telecare. This draws on evidence about some of the factors which may deter some

older people from accepting or using telecare. It considers the issues which can make it difficult for their

carers 6 family, friends and neighbours & to support older people in accessing or using assistive technology,

and highlights evidence from the still rather slight literature on the social care workforce, whose
engagement with, training in using and understanding of how telecare might contribute to improving the
conditions and organisationof t heir work in ol der peopleds homes r ems

Assembling these insights from this body of knowledge across numerous disciplines has already been a
support, inspiration and challenge for the whole AKTIVE team, and especially the social researchers o,
during 2012-13, are studying telecare use in the households of some 75 older people who need support
because their health and daily lives are affected by either cognitive impairment or increasing frailty which
makes them prone to falls. We hope this collection will also be of value to other researchers studying the
lives of older people and trying to identify effective ways of offering them support to live independent,
active lives for as long as possible in their later years. Members of the AKTIVE Cormtium will be
contributing to three further volumes of the AKTIVE Research Report, due for publication in 2014. These will
present our research methods, study findings, and the insights of AKTIVE Consortium members.



Chapter 1
Demographic ageing, falls and dementia

Kate Hamblin, Adam Darowski and Rupert McShane

This chapter considers the social, economic and financial costs of falls and dementia and provides an
overview of demographic changes, highlighting the ageing o f t h eoplatidnsand how this changing
demography is expected to affect the prevalence of falls and dementia. It also explores risk factors relating
to these conditions and how they are experienced, andtheir financial and social costs for the state, for older
people and for carers.

1.1 Societal ageing, demography and care

The UK population is ageing as a result of increased longevity and reduced fertilityl. This change is not new
(between 1984 and 2009 the proportion of the population aged under 16 fell from 21% to 19% of the whole
and the share of the population aged over 65 increased from 15% to 16%), but its pace is accelerating. B
2034 it is estimated that the population over 65 will significantly outnumber th at aged under 16 (23% and
18% of the whole, respectively). Sofarthe gr eat est increase has been
aged 85 or above), whose numbers rose from almost 660,000 in 1984 to 1.4 million in 2009. This age group
is also projected to grow faster in future, numbering 3.5 million people by 2034 and making up 5% of the
total population (ONS, 2010).

Older age is correlated with chronic diseases such as diabetes, ghritis, congestive heart failure and
dementia (explored below) and with disability. An ageing population thus increases the need for social and

health care (Bardsley et al., 2011)and, ast he &6f ai l ure of successd thesi

argues, while people are now living longer their extra years areoften characterised by frailty, disability and
illness (Victor, 2006. Fries (1980 and Vita et al. (1998) nevertheless assert that the ageing of the population
need not lead to a dramatic rise in health costs if the onset of the first chronic condition can be postponed
to later in life, producing a6 c o mpr e s s i o h yliisfalsowelevdni ta donsider, as in this volume, the
pl ace of technology in meeting ol der peopl eds n
population ageing.

While population ageing is increasng demand for care, several other demog raphic changes are reducing
the number of potenti al caregivers. Fertility ha
1.1) and family formation has altered, as patterns of marriage, divorce, cohabitation and parenting have
changed. Greater geographical dispersal and w o me nintreased participation in paid employment also
have implications for care provision within the family. Families have become increasingly diverse in terms of
their structure, moving towards a &erticalisationd i n pedple ark part of three- or four-generation

! Fertility in the UK hasdeclined in comparison with 1960 when there were 2.80 live births per woman; by 1980 this had
fallen to 1.83 and again to 1.64 by 2000. However, in recent years it has begun to rise with the fertility rate reaching 1.96
by 2011 (ONS, 2011; Eurostat, 2013).

seen

eeds,



families due to increased longevity (Harper, 2006b) and tend to live at greater distances from one another
(Green and Canny, 2003; Dennett and Stillwell, 2010; Smith, 2011).

Wo me nificeeased employment arises from changing societal norms, financial pressures on households
and rising demand for labour. As predicted (Phillips, 1995 women aged 40 to 50 have become the group
most in demand, both by employers and by their own family members who need care. Thus as theshare of
the aged population hasincreased, sotoo the need for care has also risen yet at the same time, the number
of potential caregivers is declining.

Figure 1.1
UK Old-age dependency ratio, 19952050
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Source Eurostat (2007).

1.2 Falls and demertia: risk factors and preventative measures

Falls and dementia are major risks to health and wellbeing which become more significant as people reach
older ages. They usually trigger at least some loss of independence and the need for greater support from
others. These conditions were chosen as the focus of the AKTIVE project because of their prevalence
among, and consequences for, older people, and because of their human and other costs. This section
presents insights from clinical specialists with extensive experience of how these conditions arise and
present and of the symptoms sufferers typically display, considering how they affect older people and their
carers. This specialist knowledge offers important contextual information for subsequent chapters of the
report in which existing evidence about the potential of technology in helping older people manage these
conditions and supporting those who care for them is reviewed. Section 2.1 outlines current knowledge of
these conditions, while later sections focus on their prevalence and on their economic and social costs.



Falls

From the age of 65 the rate of falls and the severity of the injuries falls produce increase exponentially due
to a variety of factors. Berg et al. (1997) report that older people are more likely to suffer from problems

with their vision, balance or gait, making them more susceptible to falls (the major reason for disability in

people aged 75 and above). The main cause of falls is a slip or trip, which older people are less likelyto
respond to quickly and effectively (so as to merely stumble). The causes of falls can be divided into four
groups (Box1.1) and most people who fall have contributory factors from two or more of these groups.

Older people fall for many reasons. They hae accidents at the same (or a higher) rate than younger people,
but in addition, when faced with a situation in which a young person would correct their balance and

stumble, an older person is likely to fall. This loss of ability to respond quickly, accurately and powerfully to
a threat to their balance has several possible causesincluding:

Impaired sensory input to the brain.
Reduced ability of the brain to process information.

Impaired ability of muscles and joints to carry out the desired movements quickly and forcefully.

Box 1.1
Major causes of falls

Accidents
Slips and trips, which can occur at any age. If such accidents recur, an underlying cause should be
sought. Up to a half of all falls are accidents (Masud and Morris, 2001).

lliness
Falling can be the presentation of almost any illness in older people. Typically those with urine and
chest infections may present with falls.

Impairments of gait, balance or vision

These may involve an intrinsic tendency tofall: causalfactors include:

e Neurological disease

e Musculoskeletal degeneration

e Disability caused by chronic disease (most commonly
e The effects of medicines or alcohol.

Paroxysmal events

Fainting and feeling faint
Seizures

Vascular eventso stroke, myocardial infarction, pulmonary embolus

Vertigo

Raritiesd e. g. cataplexy

Source:Darowski, 2008



By far the majority of excess falls in older peopleis due to impaired gait and balance. Of all attendees at the
Oxfordshire Falls Clinic for example, about 25% are thought to have a cardiovascular cause for their fall,
commonly drug induced and iatrogenic ; about 1% have a previously undiagnosed neurological condition
(most commonly Parkinsonf6s disease or stroke) (Oxfords

The keyto fall prevention is an assessment that diagnoses the underlying cause of falls in that person. The
National Institute for Clinical Excellence (NICE advises(2004) that a plan of what can be done, and what the
patient wishes to do, should be discussed with the patient. Available interventions consist of:

Exercise: This has the most robust evidence base (NICE, 2004). Exercises must strengthen the legs and
challenge balance to be of any value (chairbased exercises may improve confidence and stamina, and
are frequently offered to frail older people, but there is no evidence that they prevent falls). Exercise
programmes based on walking are also of no benefit in preventing falls, for reasons that are not
immediately clear (possibly they increase exposure to aditional falls risks in the outside environment)
(NICE, 2004). Most patients attending the Oxfordshire Falls Clinic have multiple problems, both physical
and cognitive, and only 15% are willing and able to complete an exercise programme (Oxfordshire Falls
Prevention Programme, 2011).

Medication review: Falls can be caused by any drugs that act on the nervous system or the circulation.
Any medication that causes sedation will slow reaction times and cause unsteadiness. Any tablet that
reduces the blood pressure or slows the pulse has the ability to cause fainting. The worst culprits are
antidepressants and alpha blocking anti-hypertensives. Stopping psychotropic drugs and stopping
cardiovascular drugs have both been proven to reduce falls by 50% or more in suitable cases (Alsop and
MacMahon, 2001; Van der Velde et al., 2004; Van der Velde et al., 2007).

Diagnosing the causes of fainting and faintness: For the 25% who (according to Oxfordshire Falls
Clinic data) have a cardiovascular cause, this needs to be gnosed and treated.

Walking aids: Getting the patient to accept the use of a stick or a walking frame can make a great
difference to their falls risk.

Education: Older people who have fallen often live in fear of further falls and the injuries they might
sustain (Fletcher and Hirdes, 2004). The excess dependency caused by fear of falling is estimated to be as
great as that caused by fallrelated injuries (NICE, 2004). Education about why they fell and what can be
done to prevent falls in future reduces this fear, and encourages activity, leading to falls reduction.

Dementia

The term 6dementiad refers to the syndrome of progres:
social or occupational functioning. The most common cause of dementia is Alzheime r 6 s dAD}» Blang e
people with AD do just have AD pathology, but Al zhei me
of AD,i s usually present in those with wvascul ar, Lewy boc
73% of people with dementia have AD pathology (Figure 1.2)



2010 Figure 1.2
Incidence of dementia according to type, UK:
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The pathological signature of AD is of amyloid plagues and neurofibrillary tangles. As these features
accumulate, they are accompanied by loss of synapses and nerve cell death. Amyloid plaques are
accumulations of clumps of insoluble protein which are deposited in brain tissue outside the neurons.

Neurofibrillary tangles occur when the linking elements of the s caffolding in neurons become sticky and

form into fibrils.

Scientists still do not know exactly which of these pathological features, if any, actually cause the dementia.
While the density of plaques correlates with the degree of cognitive impairment, many older people with no
obvious cognitive deficits alsohave significant amounts of amyl oi d
do, however perform slightly worse on average than those without such deposits. Also, on average, those
people with pre -dementia mild cognitive impairment who have amyloid plaques are more likely to decline
over the next few years than those without plaques. Removing the amyloid in people who already have
dementia does not reverse the dementia. However, it is not yet known whether preventing its accumulation
would prevent dementia. In contrast, neurofibrillary tangles form inside neurons and it is therefore not
altogether surprising that their presence correlates better with cognitive impairment than the presence of
amyloid plaques.

Cerebrovascular diseaseis a major contributor to cognitive deficits in dementia. Blocked blood vessels and
bleeds (stroke and transient ischaemic attacks) can result in abrupt damage to any part of the brain and the
concept -ofmf amat di asebasednanithe idea that the more this occurs, the more likely

depc

dementia becomes. While this is undoubtedly true, clinicianshnow tend to refer to 6évasc

O6pured entity, in which there is no c oaneltia).tDamage tiA D,

t h



smaller vessels also makes an important contribution to cognitive impairment, but tends to develop more

gradually. As with infarcts, the presence of small vessel disease is associated with AD more commonly than

expected. The reason forthis association of cerebrovascular disease with AD probably relates to how AD

develops, although this is not yet fully understood. Good brain circulation & perhaps supported by exercise

omay help to 6flush awayd t he andupandtrmptioneotthersigrature pr e v e
amyloid plaques. Conversely, poor circulation means that existing neurons are damaged or function less

well, which may predispose the release of amyloid precursors from the intracellular into the extracellular

compartment.
Dementia with Lewy bodies ( DL B) is an overlap di s orLewybodiesfarefhar ki ns
Parkinsonds di sease equivalent of the intraneuronal t

which disrupts the c elcéealindvath degratled proteins.nThe cknigad featuras df lmoth d
DLBand Par kinson6s (8DDg ara drigen dyetmeebaldnceaof pathology in the two main

affected neurotransmitter systems: the cholinergic system, deficits in which reduce attention and cause

il lusions, and the dopaminergic system, deficits in \
cholinergic nucleus is in doubl e | eopafromyewy bodies. Frot h t |
this reason, drugs which boost this system (i.e. all the cholinesterase inhibitors such as Donepezil) are, if

anything, slightly more effective in DLB than in AD. Lewy bodies also prominently affect the autonomic

nervous system, deficits in which are associated with abrupt changes in blood pressue, and the olfactory

system. Clinical features are very similar to those of PDD, from which it is distinguished by definitional

convention only: in PDD the Parkinsonism precedes cognitive problems by at least a year.

As aforementioned, dementia is not a single disease but rather a syndrome or group of related symptoms.

The symptoms which have the highest impact on caregivers are repetitive questions, apathy, getting lost,

aggression and incontinence. Apathy is the commonest and most pervasive behavioural change seen in
dementia. When previously active minds start staring into space, spouses start to feel powerless, frustrated
that they cannot cajole their partner into activity. Apathy in dementia has several causes, somebiological,
some social

Dementia has been described as a 6di sconnection syndr omed
neurodegeneration progresses, the links which sub-serve thought (both between and within brain areas) are
lost and those remaining pockets of function become harder to ac cess or stimulate. Thus:

The o6volitiond centres in the front al l obe are damag
frontotemporal dementia.

The inability to sustain attention and interest in previously enjoyed activities is due to the promin ent
degeneration of cholinergic nuclei.

Dementia is associated with depressed mood which further undermines motivation, partly because of
degeneration of serotonin function.

Reduced noradrenaline function due to degeneration of the midbrain locus coerule us results in lower
levels of arousal.

Disrupted sleep patterns mean that tiredness and daytime dozing are common.

The cognitive impairment also means that it is more difficult for spouses and families to maintain
meaningful conversation, which results in their withdrawal and reduced stimulation.



The lack of activity contributes to physical de-conditioning though it is plausible (but not yet proven)
that lack of physical activity in established dementia contributes to more rapid cognitive decline, perhap s
as a result of poor cerebral perfusion.

Inactivity in the day, as well as degeneration of the nuclei sub-serving sleep, means that patients find it
difficult to stay asleep which contributes to daytime tiredness and dozing.

From this it will be clear that maintaining physical activity, social stimulation and sleep hygiene may be

useful ways to interrupt the cycle of apathy. Unfortunately, attempts to do this often fail. This may be

because biological causes remain, because they are instituted too late, or because the patience,
perseverance and ingenuity of their carers have been overwhelmed. Linked to this, inactivity due to apathy

can disturb sleep rhythms. More commonly, sleep disturbance arises in people with dementia who are
already active. Itis paticul ar 1y probl ematic if the person with demen:
the night, or needs help with mobility to prevent falling. Its unpredictability means that exhausted carers

often complain that they lie half asleep listening for trou ble.

Anxiety coupled with poor short term memory can result in repetitive questions. When severe, tis taxes the

patience of carers. It is sometimes hard for carers not to get to the point where they ignore the questions.

At this point, they not infrequen tly feel guilty that their failure to respond is contributing to the separation

and |l oss which is slowly overtaking the gettindlast i sthens hi p.
one most likely to result in admission into residential care (McShane et al., 1998b;Scarmeas et al., 2007)yet

its importance is under-appreciated. Aggression takes severd forms in dementia. It is commonly preceded

by depression (McShane et al., 1998a). In early dementia, it can appear to be an exaggeration of personatly

traits which existed before the illness. The extent of the aggression often depends on how tolerant and

skilled the carer is. A common problem is that carers confront patients with the inaccuracy of their beliefs.

This is sometimes based on an unspokenassumed analogy with the experience of bringing up children: one

should take a reasonably firm line in order that they will learn what is right. In the early stages, this is a
particularly difficult judgement to make, since patients can learn & just not very well. In general, the routine

advice is not to contradict and not to ask the patient questions to test them. This is not always possible if

the patientds mistaken and rigidly held becbrisening | ead
situations. Later, some patients become routinely aggressive. Again, this is typically in the context of being

thwarted or in the context of intimate care, but it can also be associated with suspicious and unprovoked

hostility. This then suggests an underlying psychosis requiring drug treatment.

There are symptoms which are specific to particular types of dementia. The key characteristics of DLB, which
are not always all present, are:

Parkinsonism: Difficulties getting started (e.g. rising from a chair) and tremor (I ess common). Falls are
common, particularly later, and can be due to failure to maintain blood pressure on rising or while
walking, trips because of shuffling gait, or abrupt changes in level of consciousness.

Visual disturbances: Hallucinations (of unwanted guests), illusions (e.g. seeing faces in swirling fabric,

seeing fire, smoke or water instead of a neutral carpet or a monochromatic painted wall), visuo-spatial
problems (e.g. O6mi ssingd the edge of t he orctheglate), and f
shouting out during sleep because of vivid dreams.



Loss of attention: (E g . 6running out of steambé and rambling off
sentence was, getting muddled on waking, more muddled when tired or cognitively cha llenged). These
fluctuations can be particularly bewildering to families because the patient will sometimes appear bright

and orientated but at other times seem confused.

Olfactory impairment:  This feature is probably also present in AD, but is more profound in DLB. It may
precede the onset of DLB or PDD by many years, but is a norspecific sign.

Memory function: This is commonly rather well preserved until later.

Fronto-temporal dementia (FTD)is a family of clinical diagnoses given to syndromes characteised by
apathy and loss of drive, loss of social inhibitions, increased appetite (typically for sweet things), loss of
ability to understand the meaning of concepts and progressive difficulty in generating spontaneous speech.
As in other areas of medicine and psychiatry, a degree of fashion surrounds the diagnosis of FTD. Rates of
diagnosis of FTD are rather different in different settings depending on the attribution that clinicians assign
to symptoms such as apathy and disinhibition, which are common in all dementia. Distinctive pathologies
are apparent in a minority of patients, but the neuropathological substrate of these clinical syndromes is
probably most commonly AD.

The idea that there may be much that we can do about our risk of developing dementia may be fanciful. No
treatments are available to slow the progression of AD or other dementias. Cholinesterase inhibitors boost
attention and cognitive function a little across the range of severity , but tend to cause loss of appetite. Age
is the dominant risk. AD, like most chronic conditions, is multifactorial in aetiology. However, by comparison
with age, all other risk factors are small: 45% of those over the age of 95 have dementia (Brayne et al., 2006).
There is no evidence of regional variation in the incidence across the UK (Matthews et al., 2005). The
prevalence is higher in women, and not only because of differential survival, as the slightly lower incidence in
men may arise because men who survive to advanced ages may be more resistant against dematia
(Fratiglioni et al., 1997) This may be because men ardrequently exposed to risk factors, such as head injury,
and so realise their risk earlier, and also becauseoestrogen levels are slightly higher in older men than in older
women.

There is no good evidence that attempting to modify any risk factor is of benefit. However, it seems sensible
to promote good vascular health, in order to reduce the risk of cardiac or cerebrovascular disease, which itself
may precipitate AD. Regular walking and fish consumption can reduce the risks of decline, but once dementia
is established are probably of little benefit. Even moderate alcohol probably increases risk and is unlikely to be
protective. There is no robust evidence of benefit of B vitamins.

A few (<1% of dementia) people develop AD as a result of a mutation in one of three genes involved in the

processing of amyloid. When this occurs, the patient inevitably develops dementia before the age of 65,

sometimes as young as 30. For the majority, the risk of devebping dementia is increased if a first degree

relative (sibling or parent) is affected (Mayeux, 1991) and is increased further if more than one such relative

is affected (Lautenschlageret al., 1996). An important genetic factor, which interacts with modifiable risk
factor s, is the apolipoprotein E gene. Theoretically,
to gain by paying attention to the vascular risk factors, which all also contribute to the risk of developing

AD: high blood pressure, high cholesterol, diabetes, smoking, exercise. However, because not all people

with two copies of 04 wildl devel op dementia, the curre
genetic testing should not be available for apolipoprotein E.



There are dso modifiable factors, such as

Smoking: Although smoking was initially thought to be protective, this was later shown to be due to a
survival bias. It now appears that, amongst non-carriers of ApoE4, smoking increases risk (Merchant et
al., 1999). In olcer adults, quitting smoking results in better cognitive and brain structural outcomes
within two years (Almeida et al., 2011).

Cholesterol: Whether or not high serum cholesterol causes dementia is not entirely clear.
Epidemiological studies suggest that dementia is less likely in those who take statins or have a lower
cholesterol level (Rockwood, 2002, Whitmer et al., 2005), but reviews of clinical trials of cholesterol
lowering statins show an overall lack of benefit in treating or preventing dementia (McG uinness et al.,
2009, 2010; Sano et al., 2011). While the variable results of clinical trials may be attributable to varying
blood -brain barrier permeability to the different statins, or to the stage at which statins were used, it is
perhaps more likely that the disparity between epidemiological and interventional evidence lies in the
possibility that people of higher socio -economic status, who are less likely to develop dementia, may be
more likely to take statins, or that the populations recruited into cl inical trials may not be representative.

Vascular factors: The more vascular risk factors someone has, the more likely they are to develop
dementia; the effect is additive (Kivipelto et al., 2006). Many of the risk factors associated with the
development of dementia overlap with each other: hypertension is more common in those with obesity.
A late-life dementia risk index, based on statistically independent contributing risks in a population
without known dementia, has been developed (Barnes et al.,, 2009) ad it is instructive to see the
elements of this:

older age (1-2 points)

poor cognitive test performance (2 -4 points)

body mass index <18.5 (2 points)

one or more apolipoprotein E epsilon4 alleles (1 point)

cerebral MRI finding of white matter disease (1 point)

cerebral MRI finding of ventricular enlargement (1 point)

internal carotid artery thickening on ultrasound (1 point)

history of bypass surgery (1 point)

slow physical performance (time to button up a shirt)(1 point)

lack of alcohol consumption (1 poi nt)

Four per cent of subjects with low scores (<4 points) develop dementia over 6 years compared with 23%

of subjects with moderate scores and 56% of subjects with high (>7 points) scores. Stroke impairs

cognitive function: 10% of patients have dementia before their first stroke, 10% developed new

dementia soon after the first stroke, but more than a third had dementia after recurrent stroke

(Pendlebury and Rothwell, 2009). It is perhaps not surprising that when AD is also present, the effect of

the two pat hologies is additive (Esiri et al., 1999). More surprising however, is the observation that stroke

may precipitate the development of Al zheimerds pathol
both disorders, ApoE4 does not account for the relation of stroke to dementia (Zhu et al., 2000).

Exercise: The quality of evidence concerning the effect of activity on both physical and cognitive decline
in patients with dementia is poor. Overall, what evidence there is suggests that, once the condition has



been diagnosed, there is no benefit on cognitive function which can be attributed to the exercise itself

(Littbrand et al., 2011). However, among people with incipient or mild cognitive impairment, a six month

programme of regular walking results in a mo dest improvement in cognitive function over 18 months
(Lautenschlager et al., 2008). Similarly, in healthy older adults, aerobic physical activities which improve
cardiorespiratory fitness are beneficial for cognitive function (Angevaren et al., 2008). Reent
experimental work in small numbers of patients with MCI and normal older people suggests that normal

adults who have high levels of exercise are less vulnerable to the effect that an unhealthy diet has on CSF

amyloid (Baker et al.,, 2012). In those withest abl i shed MCI , the benefit 0
modulation (Bayer-Carter et al., 2011) is greatest when paired with a high level of physical activity.

Exercise may thus interact with diet to alter pathological processes that ultimately may be causalin AD.

Alcohol: 6 Frequentd wuse of al cohol in midlife, especi al
associated with a more than three-fold increased risk of dementia in late life (Anttila et al., 2004).
O0Frequentl yd in this ecaosntt esxetv ewaasl dteifnmense da af@e08ptaud .1 Wh i
suggested that small amounts of alcohol may be protective against AD but not vascular dementia or

cognitive decline, a powerful analysis of potential confounders suggested that the association was

mediated by IQ (Cooper et al., 2009). Intelligent people drink wine & but it is their intelligence rather than

the wine which protects them from decline.

Nutritional and dietary factors:  The available evidence does not support a clear role for most of the
nutritional and dietary factors that have been examined. The most consistent evidence is available for
longer chain omega-3 fatty acids (often measured as fish consumption), with several longitudinal studies
showing an association with reduced risk for cognitive decline. For the other factors, the evidence varies
from no consistent association (vitamin B, vitamin E, vitamin C, folate, and betacarotene) to very limited

evidence suggesting a possible protective effect (low saturated fat and high vegetable intake) (Daviglus
et al., 2010). The evidence that high dose B vitamins are useful is restricted to brain imaging, with no
convincing effect on cognitive function, except perhaps in those with high levels of homocysteine (de

Jager et al., 2011).

Head injur y: Although biologically plausible, the association of head injury with the onset of dementia,
and the possibility that the ApoE4 allele might influence the strength of the association, remains
unproven. It is possible that the association is restricted to severe head injury (Plassman et al., 2000).

Social engagement: Whereas findings on the association of cognitive decline with living alone or being
without a partner are inconsistent, a robust association exists between the loss of a spouse and cognitive
decline. Limited but inconsistent evidence suggests that increased involvement in cognitive activities in
later life may be associated with slower cognitive decline and lower risk for mild cognitive impairment.

Cognitive and fundhieona&lognbibeisee ve&served describes
education, occupational and leisure activities in preventing cognitive decline. Effort is sometimes

necessary to retrieve or encode memories. The impact of very early neurodegeneration on effortful

thinking has been elegantly demonstrated. In a few families, it is possible to identify individuals who are

destined for genetic reasons to develop AD. In these individuals, functional scans show that
compensatory increases in brain activity are apparent very arly in those without any evidence o either
subjective or objectve do0f pr obl ems (Quiroz et al ., 2010). Their
cognitive reserve. However, as well as this, the brains of people who are well educated are structurdy
different s o call ed 6épassived reserve (Stern, 2009) . Furt



occupation all appear to have an effect on verbal semantic fluency, of these, only education is associated

with higher cerebral volumes in a population-based study. Grey and white matter volumes in the
orbitofrontal and temporoparietal brain areas are strikingly different in those with and without higher

educational attainment (Foubert Samier et al., 2012). This suggests that cognitive stimulationin youth

results in changes in brain organisation which remain measurable in later life. Academics with a mink

mental state examination (MMSE) score of 24 tend to show greater levels of atrophy on their structural

scans than factory workers withascored 24 ( Morti mer et al ., 2005) ; t hei
However, a consequence of this O6reserved is that the
those who were effectively compensating than in those who were not. The academic will hold out for

longer but then decline more abruptly (Hall et al., 2007).

Dementia and diagnosis

Over the last 10 years, the terms mild, moderate and severe have come to be used to describe patients with

scores on the widely used MMSE of 3620 (mild), 19-10 (moderate) and 0-9 (severe). However, it is
recognised that decline in MMSE is not linear over time and there is not a linear relationship between

MMSE score and loss of activities of daily living (ADL) function. In particular, patients with an MMSE 0f20

would have a degree of i mpair ment whi ch most |l ay peo
capable of independent living with this degree of disability. The experience of Lekeu et al. (2002) illustrates

the point: a patient with an MMSE of 21 took 3 months of training for 45 minutes once or twice a week to

be able to use a mobile phone. Another with a similar MMSE took 9 weeks to be able to use a prompt card

which reminded them how to use the mobile phone without being prompted.

A O6-deeaentataed, sb6tmi l d cognitive impairmentd (MCIl), descr
deficits in cognitive function, but these are not of a degree to affect social or occupational function. MCI

does not denote a stage that is clearly clinically or patho-physiologically distinct. The concept is one that is

defined by exclusion: the patients do not have dementia. Only a third of those with MCI will progress to
dementi a, and some will revert to a O6nor mal dg& tamn et hert
one hand and between MCI and 0 d e (vatthéws,2@07).dNeverthalersrteel i ab |l e
presence of MCI has been recently formalised in new diagnostic guidelines @lbert et al., 2011; Sperling et

al.,2011).

The 2010 Dementia Stra egy OLi vi ng We |Goodahiidi 2009)Dhéghtighted thea Idwer(than

expected rates of diagnosis of dementia in general practice, 31% of the estimated prevalence. There is a
government drive to increase this. At the same time, dementia is becoming more medicalised. This is a

trend which is being powerfully driven by pharmaceutical companies and by the various societies and

charities which promote research and support. A ligand for identifying amyloid deposition on brain scans

has recently beenlicnsed in the US for the diagnosis of Al zhei me
no amyloid, then the patient does not have AD, but if it shows amyloid , that does not indicate AD. These

twin pressures and the difficulty in drawing distinctonsbet ween 6énor mal ageingd, 6 MCI
inevitably continue to focus attention on cognitive decline, and pressure to mitigate its effects.

Falls and dementia: double jeopardy

A number of empirical studies have demonstrated the cross-over between falls and dementia, as people
with some forms of the latter run a much higher risk of suffering from the former. Studies have reported



that in non -residential care settings, the risk of falling is 3-5 times higher for those with dementia (Tinetti et
al.,, 1988; Shaw and Kenny, 1998; Milisen et al., 2007). Extensive research into what makes people with
dementia more prone to falls has shown that dementia affects tandem gait, stride frequency and length,
and also increases the tendency to wander, which also réses the incidence of falls (Shaw and Kenny, 1998
Nakamura et al., 1996). Medication often prescribed to people suffering from dementia (including
benzodiazepines, phenothiazines and antidepressants) can also increase the risk of falls (Buchner and
Larson, 1987; Shaw and Kenny, 1998). Certain types of dementia predispose people to falls. Thus Ballard et
al. (1998) found 37% of those with Lewy body dementia (LBD)fell more than five times a week, as did 6% of
those with AD. Al zhei mer 6ds s uifnioe difiaulsto reatigate obs$taclasdAlexander et al., 1995)
and the disease also affects motor responses and the
balance (Chong et al., 1999; Alexander, 1994). Nakamura et al. (1996) found the sevidy of the dementia
correlated with the number of falls and that those in the advanced stages of the disease were not only more
likely to fall, but also to incur serious injury. Shaw and Kenny (1998) found that those with dementia were
three times more likely to suffer from a fracture as a result of a fall, while Ramnemark et al. (2000) found
that 25% of all people who suffered a fall-related femoral neck fracture suffered from dementia. Some
authors argue that people suffering from dementia are not intrin sically more susceptible to injury, but
rather that because they are twice as likely to fall the likelihood they will suffer serious harm increases (van
Doorn et al. (2003). In terms of recovery postfracture, those with dementia are five times more likely to be
institutionalised (Shaw and Kenny, 1998). Stromberg et al (1997) found that complications associated with
hip fractures, such as infection and fracture dislocation, are common among people with dementia; and
Hasegawa et al. (2007) identified demenia as an independent risk factor related to death following a hip
fracture.

As indicated in section 1.1, as the population ages the prevalence of both dementia and falls is also
projected to in crease (Knapp et al., 2007a).

Prevalence of dementia

In 2010 about 750,000 people in the UK had dementia. AD makes up 62% of this total (416,967 people) and

vascular dementia and mixed dementia over a quarter (17% and 10% respectively). DBaccounts for 4% of

all dementia patients, fronto -temporal dementia 2%, Parkinson's dementia 2% and other dementias 3%

(Al zhei mer s Society, 2011a) . These different types a
are more likely to suffer from AD (67% of femal e dementi a suf f er@mmrechvatty %Al z h e
of men), whereas vascular and mixed dementia are more common in men (31% of male cases have vascular

or mixed dementia compared with 25% of women) (Knapp et al., 2007b).The incidence of dementia is

expected to increase with population ageing as dementia and older age are closely correlated. Less than 1%

of people aged under 65 have the condition, whereas incidence is estimated to be far higher among those

over 95, with estimates ranging from 30% (Gbver, 2008)to 45% (Brayne et al., 2006) Thus as the proportion

oftheb6ol destd ol d increases, so too .iKhappeta £00pa)estimate e n c e
that by 2021 there will be about 940,000 people with dementia in the UK, rising to over 1.7 million people

by 2051.



Table 1.1
Projected population and dementia sufferers by age: 2010-2025, England

Women Men
Age Group Year Total Dementia = % of age Total Dementia =~ % of age
Population Sufferers group Population Sufferers group
2010 1,259,800 12,598 1.0 1,179,700 1,7696 1.5
65 to 69 2015 1,535,700 15,357 1.0 1,432,300 2,1485 1.5
2020 1,404,100 14,041 1.0 1,305,500 1,9583 1.5
2025 1,523,700 15,237 1.0 1,424,100 2,1362 1.5
2010 1,090,100 26,162 24 978,600 30,337 3.1
70to 74 2015 1,187,300 28,495 24 1,073,800 33,288 3.1
2020 1,452,000 34,848 24 1,311,400 40,653 3.1
2025 1,331,900 31,966 24 1,202,800 37,287 3.1
2010 915,400 59,501 6.5 749,700 38,235 51
75to 79 2015 981,700 63,811 6.5 836,100 42,641 51
2020 1,079,700 70,181 6.5 931,600 47,512 51
2025 1,327,100 86,262 6.5 1,146,000 58,446 5.1
2010 736,300 97,928 13.3 511,200 52,142 10.2
80 to 84 2015 755,500 100,482 13.3 570,900 58,232 10.2
2020 833,000 110,789 13.3 657,900 67,106 10.2
2025 928,600 123,504 13.3 746,800 76,174 10.2
2010 501,766 111,392 22.2 278,991 46,591 16.7
2015 499,219 110,827 22.2 317,513 53,025 16.7
85 to 89
2020 532,141 118,135 22.2 371,448 62,032 16.7
2025 602,208 133,690 22.2 436,193 72,844 16.7
2010 205,773 60,909 29.6 88,472 24,330 27.5
2015 254,244 75,256 29.6 127,210 34,983 27.5
90 to 94
2020 271,807 80,455 29.6 158,239 43,516 27.5
2025 314,306 93,035 29.6 201,992 55,548 27.5
2010 68,161 23,447 34.4 19,937 5,981 30.0
95 and 2015 74,138 25,503 34.4 27,578 8,273 30.0
over 2020 98,452 33,868 34.4 44,113 13,234 30.0
2025 121,686 41,860 34.4 63,615 19,084 30.0

Source:Mental Health Observatory, 2008.



Prevalence of flls

Current estimates indicate that 35% of people aged 65 and over suffer from at least one fall a year, rising to
45% among those aged 80 and over (DoH, 2009e). However, it is almost impossible to count the number of
falls in the community as only a small percentage is reported. The research standard is to use weekly falls
diaries with a researcha making contact each week to collate data; however falls can be forgotten or
omitted from these records.

Falls and their consequences are the most common reason a person aged over 65 years attend an accident
and emergency (A&E) department, accounting for nearly 50% of all such attendances. They are also the
main cause of admission to care homes (Masud and Morris, 2001). Fall related injuries result in as many
hospital bed days being occupied as do heart disease, lung disease, diabetes, and stroke combinedIndeed,
fall related injuries are the largest single cause of bed occupancyin England (DoH, 2007).1t is estimated that
4.6 million bed days in England in 2006/7 were for fractures suffered by people aged over 60 and frailty-
related falls for those aged over 75 (Royal College of Physicians2011). If we were to rid the world of cancer
and vascular disease, most of us would die as the result of fall related accidents in later life. In pre
anaesthetic days, a broken hip was almost invariably fatal.

Of the 35% of fallers over the age of 65, between 10% and 15% are seriously injured and between 2% and
6% suffer from a fracture (Lord et al., 2007).Fractures in older people are generally caused by falls from less
than standing height tyoél dwattaovmad. ofhéf magt!| icommon f
wrist, upper arm and hip, with one in every two women and one in six men over the age of 50 suffering a
fracture (DoH, 2009e). Osteoporosis is an additional risk factor, more commonly seen in wonen (the
condition affects one in three women and one in twelve men over the age of 50). Every year around 310,000
patients in the UK - the majority aged over 50 - are admitted to hospital with fractures, one in four of whom
suffer hip fractures (Oliver, 2009). In England alone, hip fractures affect around 70,000 people per year
(British Orthopaedic Association, 2008); 80% are women and their mean age is 80years (Cummings and
Melton, 2002; Oliver, 2009).Of all accident and emergency (A&E) admissionsin Engand, 50% result from
fractures of the hip, accounting for 60% of trauma bed-days for those over the age of 75 (British
Orthopaedic Association and British Geriatrics Society, 2007; Oliver, 2009)Official (DoH) figures suggest
that in a local authority with a population of 300,000 people, around 45,000 would be over the age of 65. Of
these, 15,500 will fall each year, 6,700 will fall twice or more; 2,200 will attend A&E or a minor injuries unit;
and 1,100 will sustain a fracture (DoH, 2009).A number of authors argue that as the population ages,
fragility fractures, in particular hip fractures, will increase significantly (Burge et al., 2001; Cummingsand
Melton, 2002; Oliver, 2009)and the British Orthopaedic Association and British Geriatrics Society (20@) has
shown that between 1999 and 2006 the ageing of the population resulted in a 2% per year rise in the
incidence of hip fractures.

Fallrelated injuries, a major cause of death in older people, increase exponentially as they age Osnes et al.
(2004) ague there is a 20% mortality rate within a year of sustaining a fracture (see also Eriksson, 2007;
Morris et al., 1987;and Van Dijk, 1993). Other studies suggest the figure is as high as 40% (Oliver, 2009) and
one study (Scuffham and Chaplin 2002) reported that falls claim the lives of nearly 14,000 people a year
following an osteoporotic hip fracture. Post -operative mortality following a hip fracture at one month is
10%, 20% within four months and 30% at one year (Foss and Kehlet2005; DoH, 2009e; Olier, 2009), with
post-operative complications such as chest infections and heart failure the most common causes of death,
alongside trauma associated with major surgery (Roche et al., 2005).There is alsoevidence that the risk of



subsequent fractures more than doubles following a fragility fracture (British Orthopaedic Association and
British Geriatrics Society, 2007) other serious injuries include neck fractures, which are often fatal, and head
injuries, which may lead to intracranial bleeding. In additio n, the fear of falling produced by a fall is said to
cause the same degree of physical limitation as the physical injury.

Aside from fractures, falls also injure soft tissue which may lead to disabilities, and those who experience a
01l ong | i e &hcreaseyandetyfFalls and the fear of falling also lead to loss of function and increased
admi ssion to residential care (Oliver, 2009). The
lose confidence in their ability to walk unaided and as a result become weaker) identified by Murphy and
Isaacs (1982) is well documented (Arfken et al., 1994; Shumwayook et al., 1997; Vellas et al., 1997;
Hadjistavropoulos et al., 2011). This in turn hasan impact on mortality. Indeed, Cumming et al. (2000) found

O6pos

that a fear of falling was I|inked to the incidence of

activities of daily living (ADL) and was related to admission to residential care. Tteir study also found that
decreased physical activty resulted in deterioration not only in physical health, but also in mental wellbeing.

The growing incidence of falls and dementia described in section 1.3 has major implications for society.
They include significant additional costs in the health and social care system, many of which are expected to
increase public spending, and the costs which family members providing care for older people affected by
these conditions are likely to bear. This section summarises evidence about how these costs are expected to
escalate unless steps to manage them differently are taken.

Costs for the state

In coming years, the population aging already described is expected to increase the demand for costly
long-term care, and the rise in falls and dementia features strongly in projections of these future costs.
Estimates suggest e number of residential care places will need to expand by around 115% to keep pace
with demographic pressures, while the number of hours of home care will need to increase by 103%
Between 2002 and 2041 long-term care expenditure will need to rise by 325% in real terms to stay in line
with demographic ageing and over the same period the cost of long -term care is expected to increase from
1.4%to 2.6% of GDP(Wittenberg et al., 2006).

Knapp et al. (2007a) estimaed the total cost of dementia to be £17.03 billion p.a. in 2007, claiming this was
set to rise. They found the annual cost of the care needed by someone with mild dementia living in the
community was £16,689 per year including their health, social and informal care and their accommodation
(Knapp et al, 2007a; 2007b). Figures were higher for those with moderate (£25,877) or severe (£37,473
dementia. These authors also showed significant variations in costs, assessing annual expenditure on
residential and nursing care (in 2004/05) per head of population aged 65+ at £578 (England), £950
(Northern lIreland), £688 (Scotland) and £572 (Wales). Ther study also found that across English local
authorities home care expenditure per head of population aged 65+ ranged from £62 to £759 p.a.In their
estimates, over one third of th e total cost of dementia (36%) was the costs of informal care, with carers of
people with dementia estimated to save the state £6 billion p.a. At the same time, an estimated £690 million



of income from employment is lost when family members who care for people with dementia g ive up work
or alter their employment arrangements, leading to a loss of £123 million in t ax not paid to the Exchequer
(Knapp et al., 2007b).

A subsequent study (Luengo-Fernandez et al, 2010) placed the annual UK costs of dementia even higher, at
£23 billion, almost twice the estimated cost of cancer (£12 billion) and three times that of heart disease (£8
billion). This found 1.3% of the UK population (821,884) hal a dementia diagnosis and that 37% of this
group were living in residential care settings (accounting for £9.1 billion of the £23bn costs). Their study
valued the cost of informal care at £12 billion, based on the 1.5 billion hours of care provided by carers,
calculating the associated productivity losses at a further £29 million and the health costs of dementia at a
further £1.2 billion. Other authors note that between 1996 and 2006 a fall in the number of long -term care
places (by one sixth) and (since the mid-1980s) a 65% -70% reduction in the number of old -age psychiatry
beds has increased the demands on carers, as the majority of those with dementia now live at home

(MacDonald and Cooper, 2007).

Falls are shown in recent studies to lead to admissions to A&E departments for more than 400,000 older
people annually (DoH, 2001c; Scuffham and Chaplin, 2002)and to account for 40% of ambulance call-outs
for people aged 65+ (although not all go to hospital) (Snooks et al., 2006; Oliver, 2009).Seven per cent of
falls result in A&E department attendance and in people over 65 fall injuries account for around 14% of
emergency hospital admissions (Scuffham et al., 2003) while hip fractures and other injuries arising from
falls affect mobility and the ability to live independently. Osnes et al. (2004) found (in a sample of 593 older
people) that the proportion of those walking without an aid post -fracture declined from 76% to 36%, with
46% unable to go outside without assistance. Over a quarter of the sample lost the ability to prepare food
unaided and a significant proportion had to enter residential care (one third of those over the age of 85).
Other evidence shows half of those who sustain a hip fracture following a fall become partially dependent
and that a third lose all independence (DoH, 2009e). Between 10% and 20% enter residential care following
a hip fracture (British Orthopaedic Association and British Geriatrics Society, 200y and for those who
require surgery to repair a fragility fracture the figures are even higher, with 30% requiring residential or
nursing care and only 30% returning to full physical functioning (Rosell and Parker, 2003; Oliver, 2009;
British Orthopaedic Association, 2007). The cost of care and rehabilitation post-fall is thus substantial.
Scuffham et al. (2003) found that falls among people over 60 cost the UK government almost £1 billion
annually, most of which was borne by the NHS (59%) the remainder being spent on long -term care by
social services departments(c.f. Van Doorn et al., 2003).

Based on the current costs of fragility fractures and projections of population ageing, by 2050 the cost of
falls to the NHS is likely to be £2.2 billion per year (British Orthopaedic Association and British Geriatrics
Society, 2007). Other studies Yittenberg et al. 2006; Comas-Herrera et al., 2011) have explored the
projected cost of dementia (using older people with cognitive impairment as a proxy), showing that
between 2002 and 2031 expenditure on long-term care services for older people with cognitive impairment
in England is likely to increase from £5.4 billion to £16.7 billion (from 0.60% to 0.96% of GDP). Using current
projections of population ageing and the prevalence of dementia, MacDonald and Cooper (2007) estimate
that by 2043 the UK will need to more than double the number of residential care places available just to

sustain the current ratio of institutional to community services for those with dementia.



Costs bome by carers

The economic costs of providing care for an older person extend beyond the state. Care itself can prove

costly for family and other carers andfort he person requiring care. Gl endi nn
of care for carers distinguished between the costs that arise directly from the needs of the person requiring

care, such as adapted housing and furniture, additional heating, and substitute care, and costs incurred to

save time for the carer, for example the use of taxis and cars instad of public transport and of convenience

foods. Carers UK (2007a) found that 49% of carershey surveyed subsidised the cost of living for the person

they provided care for, as the benefits the sick or disabled person received were inadequate. In addition,

one third of the carers surveyed were in debt and one in ten could not afford their rent or mortgage.

Savings among carers were also low, with 44% having no savings at all, and 32% savings of less than £1,500

(Carers UK, 2007h).

Knapp et al. (2007b) andLuengo-Fernandez et al. (2010) explore the role of carers and the financial impact
of their withdrawal from the labour market in terms of productivity losses and foregone tax revenue for the

UK economy. Withdrawing from paid work also has an impact at the individual level. For carers,there is a
two-way relationship between employment and caring: employment may be affected by the decision to
provide care in terms of income, job progression and hours worked, while at the same time their
employment status impacts upon their likelihood of providing care (Evandrou, 1995). Employment and
income circumstances af f e ct dedsiorsrabofit combining work and care as each carer needs to
consideré6 whet her she or he was expect i ngmuchahepmightiearn, Bomp | oy me
easy it is to combine employment and caring, at what cost in terms of hours and rates of pay, as well as how
they percei ve {tJbshij11995:a109). dashi 6199b)varyethat the total opportunity cost of
combining care and employment depends on three factors: the degree to which caring affects the working
hours and salary of the person; whether the carer is able to return to their former level of employment once
the caring responsibility has ended; and whether on returning to regular employment, their prospects are
diminished by their loss of experience.

Evandrou and Glaser (2@3) reported that among women for whom the onset of caring responsibilities

occurred between the ages of 45 and 59, one fifth gave up work entirely and another fifth reduced their

working hours, diminishing their income. Evandrou (1995) distinguished &oled goint 8and @eripheraldcarers,
cl ai mi ng t h aincur the loghest lossasrokincan, although all had lower incomes compar ed with
non-carers. Joshi (1995) demonstrated thatmen who were carers had average hourly wages 12% lower than
those of non-carers showing that for women the gap was 17%. There was also a penalty for working part

time; awoman who moved from full -time to part -time work lost 21% of her hourly rate at age 30 (rising to
28% at age 40 and 29% at age 50).In a separate survey of1,093 carers Carers UK (2007b)ound that carers
lost on average £11,050 in earningsover the course of a year as a result of giving up work, reducing their
hours or taking a different position that allowed them to provide care. Th e same study also found that
foregone earnings increased with weekly hours of caring; those caring for 50 hours per week lost £11,986
per year compared to £6,481 for those caring for 20 hours per week. Carersin their late 50s and early 60s
tended to suffer the greatest losses as they were more likely to be forced into early retirement at the point

when they were higher earners; people aged 55 to 59 lost an average of £12,247 per year, and those aged
60 to 64 lost £13,220. Hutton and Hirst (2001) also found that caring reduced income substantially, primarily



among those who had been caring for four or more years whose savings and ability to save for retirement
were reduced. On average, cares retired eight years early, which alsolimited the pension contributions they
made (Evandrou and Glaser, 2003. From 2010, the 2007 Pensions Actintroduced changes intended to
addressthis problem: reducing the number of qualify ing years required for the basic State Pensionfrom 39
to 30 years for women and from 44 to 30 years for men; and replacing Home Responsibilities Protection
with a new system of pension credits for those caring for at least 20 hours per week. Some studies have
shown that the impact of caring persists even after caring ends, as many people who reduce their working
hours or give up work to care do not revert to full -time employment (Evandrou and Glaser, 2003 Hutton
and Hirst, 2001).

1.5 The social costof falls and dementia

For those who experience a fall or develop dementia there are significant consequences both for them and
for their families.

Social costs for people who fall

Falls resulting in a hip fracture significantly reduce quality of life, part i cul arl 'y amongiet he 0c
those who have already exceeded the average life expectancy(Salkeld et al., 2000).Most people who

fracture a hip experience long-term discomfort ; for half, their walking ability deteriorate s to the degree that

they require a walking aid. As mentioned already, 10% to 20% of this group will enter residential care

(British Orthopaedic Association and British Geriatrics Society, 2007). Mobilityrelated activities decline by

15% to 20% after a hip fracture (Rosell and Paiker, 2003) and in one study, 80% of women reported that

they would o6rather be deadd than suffer the | oss of i
al., 2000).A study which used the American Longitudinal Study of Ageing (LSOA) to explore the longer term

effects of a fall in later life (Kiel et al,, 1991) found that those who fell, in particular repeatedly, were more

likely to report difficulty in carrying out instrumental activities of daily living (IADL s).2 They were also more

likely to enter hospital or residential care and thus to cease to be independent. The fear of further falls has

al so been found to considerably reduce a personds qual
are afraid of falling were more likely to be depressed (Kressig et al., 2001). Anxiety about future falls also

leads to social withdrawal and isolation (Faes, 2010 and, as mentioned above, the fear of falls is also

correlated with an increased likelihood of future falls (Kressig et al., 2001).

The impact of dementia on the individual sufferer is relatively under -researched (Midence and Cunliffe,
1996). People in the initial stages of dementia have been found to be concerned about their reduced ability
to engage in activities they were used to and enjoyed, as well asmore aware of their declining abilities.
Midence and Cunliffe (1996) argue that in the face of these difficulties, some dementia sufferers develop
coping strategies that include denial, regression and paranoia while others move in the opp osite direction

and become more friendly and communicative. In more advanced stages of the disease, dementia patients

“Activities of Daily Living (ADL) include activities related to selfcare such as bathing, dressing and feeding while
Instrumental Activities of Daily Living involve the ability of the person to act independently within their own
environment such as shopping, using transport and housekeeping (Spector, 1987)



no longer recognise their relatives or their surroundings, and may become panicked and aggressive.
Dementia is also linked to depression as abilities decline. Seignourel et al. (2008) explored the incidence of
anxiety, an important inhibitor of wellbeing which reduces quality of life, in people with dementia. They
found those with vascular dementia experienced more anxiety than those with AD, and that anxiety
increased as dementia progressed. These authors also isolated anxiety from depression and found it was
independently correlated with lower quality of life and behavioural disturbance. However, research has also
linked anxiety in dementia sufferers with depression (Orrell and Bebbington, 1996), highlighting the
prevalence of anxiety, which one third of dementia sufferers experienced, and found that those with more
social contact were more anxious, arguing that constant reassurance sered to remind the dementia

patients of their dependency and helplessness (Orrell and Bebbington, 1996).

A study by Hulko (2007) (based on a relatively small sample) provides a more nuanced account of the
experience of dementia. In her observations, interviews and focus groups with dementia sufferers, Hulko

recorded a range of experiences, with dementia descril

6hel |l isho. She also found the experience of dementi a

(2010) conducted a systematic review of the literature on the effect of dementia on the self and identity. The
literature on this topic is divided between studies which find the sense of self is preserved and those that

argue it diminigshes |l &dint®wil Caddleilh and Cl are suggest tt

measuring its erosion partly accounts for these different views.

Social costs for carers

For carers providing care to family members or others who need help can have a detimental impact on
wellbeing. Carersare two to three times more likely to suffer poor (self -reported) health than those without
caring responsibilities (Buckner and Yeandle 2006,analysis based on the 2001 Census) and the negative
effect of caring on carer shéalth increases with more weekly hours of care (Table 12, based on the General
Household Survey 2000/1). Other researchershave noted that §f]actors affecting role strain vary, and much
depends on what resources people have available to counterachte de mands ma d(@hillippanch
Bernard, 1995: 12). Recent evidence suggests suitable services supporting carers can mitigate negative
impacts on health and wellbeing (Yeandle and Wigfield, 2011).

Pinquart and Soérensen (2003) argue that pressures on carers® were affected by three aspects of the
circumstances of the person cared for: their level of physical disability (which affects their ability to carry out
activities of daily living); the extent of their cognitive impairment, such as memory problems; and any
behaviour problems, such as those that can characterise dementia. These authors argue that(while the
results are not entirely clear) the most significant negative effects for carers arose when there were
behavioural changes. For those caringfor someone with a physical or cognitive disability, depression was

also more strongly correlated with weekly hours of care.

3Throughout this volume, t he ter m 0 craferdorp@oplé who previele their support unpaid, as a family
member, neighbour or friend.

t hem



Table 12
Health symptoms reported by carers by weekly hours of care: 2000- 01

Weekly hours of care

% All carers
%
Less than 20 20-49 50 or more

Feels tired 12 34 52 20
Feels depressed 7 27 34 14
Loss of appetite 1 5 8 3
Disturbed sleep 7 24 a7 14
General feeling of strain 14 35 40 20
Physical strain 3 10 24 7
Short tempered 11 29 36 17
Had to see own GP 2 8 17 4
Other 2 4 2 2
Health not affected 72 39 28 61

Source:General Household Survey 2000.

Other studies show that carers of people suffering from dementia face specific challenges. Moise et al.
(2004) cite several studies which found caring for someore with dementia was more distressing and had a
worse effect on health than caring for someone with a physical disability. Morris et al. (1988) found the
incidence of depression to be significantly higher among carers of people with dementia, partly because of

the way relationships can change. The factors carers considered most challenging included sleep
disturbance, faecal incontinence, lack of mobility and dangerous behaviour, including wandering. For carers

of someone with dementia it is challenging behavi o ur and the ©6daily grind®o
difficulties (Morris et al., 1988). Moise et al. (2004) reached similar conclusions, pointing out that alt hough
physical capabilities may remain intact, cognitive decline means eventually sufferers may be unable to
recognise their carer and can develop challenging behaviour: aggression, wandering and personality
change. This can lead @rersto experiencedepressionandd ant i ci pat or lgstdpseiraafiodship o r
as the health of the person they care for declines and they lose the characteristics that once made them
familiar (Morris et al., 1988). Connell et al. (2001) also find evidence of the negative impact of caring for a
person with dementia on mental wellbeing persuasive they report that the prevalence of depression and
anxiety is higher for carers of people with dementia than in the general population and also that they use

more psychotropic drugs.

t
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Donal dson et al . 6s (1997) review of the |l itereaiaure o
highlights social isolation and reduced social activities as key areas of stressOther studies have found

carers experience a higher level of emotional strain in the early stages of dementia due to the adjustment

required (Samuelsson et al., 2001)Ory et al. (1999) found that carers of people with dementia experienced

more difficulties at work than carers of people with other disabilities, and that they were more likely to

move to less demanding employment, take early retirement, decline promotion o r give up work entirely.

Connell et al. (2001) argue that carers of people with dementia provide more care and support with a

greater number and variety of tasks than other carers, which has a greater impact on other areas of their

lives such as employment family life, leisure time and mental and physical health.

Falls too present particular challenges for carers a fear of falling can follow an incident and this can lead to

reduced activity and increased dependence Cumming et al., 2000; Kressig et al., Q01), as can the actual
diminished mobility which results from a fragility fracture. Kuzuya et al. (2006) explored the impact of falls

on carersin Japan finding that carers of someone who had fallen within the past six months were more
likely to be depre ssedthan other carers. Theyclaim fear of the older person falling has a negative impact on

c a r energabwellbeing and that where dementia was also present the score for carer depression was also
higher.

Dementia and falls are extremely costly, in both financial and social terms, for those who experience them,

for their carers and for the state. In providings oci al and heal t h aisingfeomddmendia st at e
and falls amount to around £10.2 billion and £1 billion per annum respectively, asts which do not include

the substantial productivity losses that arise from people leaving the labour market to care for family

members. For them, the lost or reduced income is also keenly felt and many find returning to employment,

or to employment at their previous level, difficult (Evandrou and Glaser, 2003 Hutton and Hirst, 2001;

Yeandle et al. 2007). There are also significant social costs botHor those who experience these conditions

and for their carers, who may become isolated. Both dementia and a susceptibility to falls can also lead to

significant loss of independence and entry into residential care.

This chapter has also summarised @idence about population ageing and other demographic changes,
including more diversity in family structures and the greater geographical dispersal of family members,
because of which caring is increasingly conducted at a distance. The expected increase inthe numbers of
older people suffering from falls and dementia has been highlighted alongside the declining availability of
carers, paid and unpaid.

In later chapters, the focus is on the relevance of technology, and in particular of telecare, as a means of
addressing or mitigating some of the negative impacts identified , by reducing costs for the state, providing
carers with peace of mind and enabling them to remain in paid employment and allowing people who

experience afall or develop dementia to preserve at least some of their independence for longer .

Chapter 2 thus turns to the literature on ageing and technology, fields which are not usually linked, and in
considering these bodies of literature, identifies both gaps in knowledge and areas of convergence.



Chapter 2

Understanding telecare: insights from the sociology of technology
and ageing

Chrissy Buse and EmmaReetta Koivunen

Despite a burgeoning Ftietcehrnaotluorgey 6o nr etl haet i @age n(dee rg . Waj cn
limited dialogue between the sociological literatures on ageing and on technology (Joyce and Loe, 2010)

and most research on telecare and assisted living technologies has neglected to engage with critical social
perspectives on ageing or technology (Fisk 2003). Social theories cannevertheless offer valuable concepts

for understanding the use of telecare in the context of ol der peopleds everyday |
engage with, or resist, the use of telecare. Thischapter draws out the implications of social perspectives on

ageing and technology for understanding telecare, and highlights gaps arising from a lack of engagement

between these fields. These arelarge bodies of literature which it is not possible to cover in their entirety.

The chapter focuses on perspectives and concepts which are particularly salient for the AKTIVE project.

Exploring mainly sociological approaches, the chapter also considers interdisciplinary perspectives from

social and critical gerontology and from science and technology studies (STS), which seek to understand

ageing and technology in social context.

2.1 Sociological and STS pespectives on technology use

In seeking to understand the use of telecare in social context, it is important to consider how the

technology -society relation can be conceptualised. Technological determinism is the view that technology is

something separatef r om soci et vy, which ©6i mpactsd® upon soci al re
deterministic approaches portray technology as having inherent properties and acting in predictable ways

(Holloway and Valentine, 2003). As others have observed, deterministic thinking was prevalent in early
sociological theories of the O6effectsd of technol ogy
While technological determinism has now been widely critiqued, weaker versions of this approach are still

present in some social studies (Sismondo, 2010). Technologically deterministic analysis also emerges

implicitly in some academic and policy discussions of the potential of technologies for older people and

carers (Xie, 2003; Selwyn, 2004; Percival, 2009; Pasd Willems, 2011). Thus it is sometimes assumed that
particul ar technol ogi es are Oinherently usef ul and d
outcomes in terms of benefits for users, overlooking that users may shape technologies in unpredictable

ways (Xie, 2003).

In contrast, social constructionist approaches present technologies as inherently social, and shaped by the
interests of designers and wusers (Wajcman, 2000) . The
suggests that the success of particular technologies is dependent on the response and shared meanings

devel oped within 6relevant soci al groupsd (Pinc-h and
directional nature of technological development in relation to the differing interests and needs of social
groups. The concept of ©O6interpretive flexibilityd deve
suggests that different social groups understand and use technologies in a variety of ways, which may differ

extensively from their intended design (Cockburn and Omrod, 1993; Wajcman, 2000).



While SCOT approaches show that technologies are socially shaped, Tatnall and Lepa (2003) argue that they

still separate the technicaktanmi nihet iso&.i aActamrd MNe tew odl
contrast, challenges both social and technological determinism, presenting technology and society as

relational and mutually constitutive (Prout, 1996). ANT seeks to deconstruct binary divisions, including those

between: social / technical; human / non-human; social / natural; science / technology; subject / object; and
structure |/ agency (Law, 1999; Singleton and Michael
entities, including both human and non -human actants (Wajcman, 2000). A key concept in ANT is
6transbaheompdocess by which entities mutually enrol |
claiming to speak for each other, i nt er gProatf 1996:202). c o n f i
The properties of entities are not seen as being pre-determined or fixed, butas 8 e mer gi ng as a con
of the relations i rLaw b99% 4). Hurhaa gntitiasrmay inclade patiemtd Bervice users,
technicians, local businesses and health and social care staff, while norhuman entities may include

machines and technologies such as computers, modems, or medical appliances (Prout, 1996; Tatnall and

Burgess, 2002).

ANT has been viewed as useful because it is able to account forflexibility, diversity and complexity in social
practices (Gill and Grint, 1995). The theory also highlights the mutual relationship between technologies and
social relations, and the way technologies may be shaped by, as well as shape, social contexts ah
relationships (Holloway and Valentine, 2003). The approach has been used by feminist researchers to
explore how gender identities and technologies are mutually constituted (Wajcman, 2000) and could be
similarly applied to understanding the construction o f age identities in relation to technology. It also brings
into focus the broad and complex networks around technologies (Tatnall and Lepa, 2003).

However, ANT approaches initially focused on networks of designers rather than of users, which meant that
groups who have been historically marginalised from the design of technologies, such as women, were
excluded (Gill and Grint, 1995). One solution has been conducting research which widens actor networks to
include users, and people in lower paid job roles (Sngleton and Michael, 1993). Tatnall and Lepa (2003)
took the methodol ogi cal approach of 6foll owing the ac
older Internet users to define the framework of participants in their research. Nevertheless, another
fundamental problem with ANT is that it has difficulty accounting for historical social divisions and relations
of power which pre-exist interactions (Singleton, 1995). This has been problematic for feminist theorists
seeking to locate technology use within gendered power relations (Gill and Grint, 1995), and is also
problematic for understanding the use of telecare in the context of historical relations and divisions around
age.

There has been relatively little research applying insights from social @nstructionist and ANT perspectives
on technology to understanding telecare. However, research drawing on these approaches is growing, and
illustrates how telecare can be reconfigured by users in unexpected ways (Blythe et al., 2005; Reed, 2009;
Milligan et al., 2010; 2011; Pols and Willems, 2011;Milligan et al., 2011). For instance, Reed (2009) found
that one participant refused to use a pendant alarm, but instead carried her cordless phone with her at all
times as a way of contacting help in case of an energency. Blythe et al. (2005)reported finding older people
using a system designed for emergency contacts to communicate with one another on a regular basis.
Milligan et ald 42010) research has also illustrated the implications of telecare for extending and
introducing new actors into 6networks of carebo0.



0@Omesticationd provides a pot ent ifa urdsrstandmg teahriolagy ise c o n c e |
within everyday contexts, such as the home. Rather than discuss the
explores what users do with technologies once in the home (Haddon, 2006). The focus is on the context of

use, and the location of technologies within temporalities, spatialities and relationships in social settings.
6Domesticationd has been described as the process of ¢
alien technologies into an everyday part of domestic space (Ward, 2006). It follows the biographies of
technologies as they are brought into households (Silverstone et al., 1992) and integrated (or rejected) into

this space, involving four key stages, outlined in Box 2.1.

These four stages are not distinct but overlap or intersect in the process of integrating and using
technologies in households (Holloway and Valentine, 2003). For instance, spatial location and ownership are
interconnected and the location of technologies in households can be part of marking out personal space in

the home (Holloway and Valentine, 2003; Bakardjieva, 2005).This focuses on households, although the
concepctonofe rdituntest e use of technol ogies within wider S
(Holloway and Valentine, 2003).

Box 2.1
Stages of Domestication

Four main stages in the process of domestication are outlined by Silverstone et al. (1992)

Appropriation

The initial purchase of technologies a n d t heir subsequent Opossessii on a
household. This also includes the ongoing purchase of software, and subscription to services.
Appropriation also refers to the way the meanings of technologies are reconstructed in relation to the

identities, biographies, and experiences of household members.

Objectification
The spatial location and display of technologies within the home, and their relation to spatial meanings
and divisions.

Incorporation
The integration of technology into temporal routines within households, and the way technologies may
shape temporalities.

Conversion

The discussion of technologies with others outside the home, and their use to convey taste or status.

This approach offers a framework which has been practically applied to researching how different social
groups integrate and use different technologies within the context of the home . Applications of
domestication of technology have highlighted the point of view of users of technology and their active role
in developing the technology (e.g. Hynes, 2009). For instance, studies using this approach have explored:
t eenager sd tersetat loome and sehodl (Holloway and Valentine, 2003); ICT use among single



parents (Haddon and Silverstone, 1995) and older people (Haddon and Silverstone, 1996; Lim and Tan,

2005) ; home workersd use of comput er ® 1208;&ard, R0H6);lamdt e r n e 1
the integration of computers and the Internet into different family households (Habib and Cornford, 2002;
Bakardjieva, 2005; Hynes etal., 2008). By studying everyday contexts, the approach reveals how gendered

and generational divisions and barriers to technology use may be constructed on a micro-scale between

household members (Lim and Tan, 2005). For instance, anxieties about using a technology can be reinforced

through reliance on another household member to use them, or the ex clusion of technologies in a separate

space (Brabazon, 2008). Different household members may also have to compete for access to shared ICTs
(Holloway and Valentine, 2003).

The domestication framework can also be applied to understanding telecare use in everyday contexts, and

recent research has begun to draw on this approach. For instance, Pols and Willems (2011) explored the use

of webcams in a rehabilitation clinic, and found that, as a new technology, this form of telecare needed to

be 6tamed&tocabddimeand affected practices of care in
several recent studies exploring the use of telecare in the home and the domestication of these
technologies (e.g. Lopez and SanchezCriado, 2009; Lindegaard and Broderson, 2010; Milligan et al., 2010).

These studies illustrate the implications of telecare for meanings of home, and boundaries of public /

private, and suggest that while some aspects of telecare improved quality of life, others did not become
6domestnhtat edéd home and disrupted the sense of ©6homeli

I n exploring telecare use among O6ol der peopHbed, petsbad
and the meanings of ageing. Harper (2006a) points out that the theoretical concepts of age and ageing are

limited and based on biological ageing. She notes that, like race and gender, age and ageing should be

explored socially, culturally and historically. She also highlights the key concepts of generation and cohort,

which link the andividual life course and the social changes that occur during the historical time of that life
courseB(Harper, 2006a, p.77). Social constructionist, life courseand anthropological approaches argue that

age categories are socially constructed, and illustra
cultural and historical context (Laz, 1998; Blaikie, 1999; Hockey and James, 2003; Vincent, 2003; Gilleardch
Higgs, 2005). One obvious example is the clear distinction of lfest ages such as O6chil dhoo

6adul thoodd and 6ol d aged devel opedthcehturry(HnogethdSatn&r n moc
2003). Particular social norms and expetations are associated with these age categories, as wellas
institutional and bureaucratic regulations which govern access to work, education and care (Bytheway,
1997). The establishment of pensions and a fixed retirement age is central to the moderncat gor y of 6ol
a g eadisthe definition of an older person as someone aged 60 or 65 and over (Vincent, 2003). Images and
representations associated with the modern category of
on dependency, frailty, and mental and physical decline (Kaufman, 1986; Featherstone and Hepworth, 1991).

However, some writers claim that fixed life-course stages are now becoming more flexible in postmodern
society, with changing patterns in family, employment, and consumption (Featherstone and Hepworth,
1993; Featherstone, 1995; Blaikie, 1999; Hockey and James, 2003; Gilleard and Higgs, 2005). The distinctions
between education, work and retirement are becoming increasingly blurred, with an increasing number of
people retiring early, or returning to education or employment post -retirement (Blaikie, 1999). Greater



affluence among older people in Western society means they have greater economic power as a consumer
group (Vincent, 2003; Gilleard and Higgs, 2005). This has led to morepositive images of later life, depicting
older people as healthy, active, and independent consumers (Featherstone and Hepworth, 1993; Katz, 2001,
Katz and Marshall, 2003). Nonetheless, these images are only available to those with the material resources
to access them, and structural inequalities continue to shape the lives of many older people, reflecting

earlier patterns of inequality according to class and
ol dd, i ncludi ng t theakhearesbhacbning iincreagingly mawsgmalized (Hockey and James,

1993).

Various cultural constructions of ©6old aged are dr awn

life, in both popular and academic sources. For instance, research on theuse of the Internet and computers

in later |life has illustrated how ©6old aged and new t
another, with new technologies being constructed in terms of youthfulness, modern values and speed

(Jaeger, 2005).Ri chardson et al . (2005) have argued that t he
pervasive in policy discussion of the information society and Internet use in later life, even though this
occurs alongside the more pagibt.i Wau cchi scooomprust ee ro fd ea aytni v
in this area has drawn on negative depictions of older people in terms of mental and physical decline,

loneliness, and dependency (Gstlund, 2002; Jaeger, 2005). While there has been less examination of the

relation of telecare to cultural constructions of ageing, Fisk (2003) has argued that representations of older
people in advertisements for 6soci al alarmsd have on
independence, but on the other frequently focu s on images of the frailest older people, reinforcing
representations of decline and frailty. However, older people are increasingly involved in the design of
technologies, and as illustrated in Chapter 3, design literature now more frequently presents positive and

critical accounts of later life (e.g. Czaja and Lee, 2008Reed, 2009)

Cul tur al constructions of ©6old aged& and their relatior
user engagement (or disengagement). For instance, in the case oflnternet and computer use, the Oxford

Internet Survey in 2007 found that retirees were more likely than younger people to say they did not use

the I nternet because it was ©6not for people their age:
research on I nternet use among older age groups, users
for not using these technologies (e.g. Selwyn et al., 2003; Selwyn, 2004; Dickinson and Hill, 2007; Turner et

al., 2007).There are also indications tha representations of old age may shape engagement with telecare;

for instance, researcters have previously found that users were reluctant to use technologies such as

pendant alarms due to their association with dependency and frailty (Peeters, 2000; Lindggaard and

Broderson, 2010;Rodeschini, 2011).

Al t hough macro perspectives are important for highligl
how agei ng anrmdéxpé&iencedatmietbemel 6 or O6everyday | ifed appro
Holstein, 2000; Hockey and James, 2003). This includes exploring how older people themselves experience

and construct meanings around 0 o ledencasggwatlin evesydiay coritdxte | o c a
and mundane aspects of daily living. Such an approach is important to avoid defining6ol d aged i n o
positive or negative terms and fore x pl ori ng the reality of older peopl ed:



how age identities are constructed within micro -interactions and settings (Blaikie, 1999; Lin et al., 2004) and
may vary according to different contexts (Kaufman, 1986). However, some authors claim these interactions
also need to be located within wider cultura | representations and structures which may shape and constrain
them (Laz, 1998; LaliberteRudman, 2006).

This approach to theorising | ater life can be brough
approach to understanding technology use. Studies have shown that ICT use is situated within various
aspects of ol der peopl eds everyday l i ves, including
relationships, and hobbies and activities (e.g. Selwynet al., 2003; Buse, 2 0 0)%epearch,an  Sel w

lack of engagement with computers and the Internet among older people was most often due to a
perceived lack of relevance to their everyday lives and interests. Previous studies have highlighted the role
of television in shaping routines foll owing retirement, due to the loss of time structures traditionally
associated with paid work (Haddon and Silverstone, 1996; Morley, 2000). However, as retirement becomes
more flexible and fluid, technologies may also contribute to the blurring of boundarie s between home and
work, and between education, work and retirement (Buse, 2009).

Examining the construction of age categories in everyday contexts and discussions presents a more
complex picture of how users may draw and negotiate representations of ageing and technology. For

instance, older Internet users have been found to draw on various constructions of old age, both positive

and negative, in online and offline discussions (Blit Cohen and Litwin, 2005; Lin et al., 2004; Richardson et
al., 2005).Reed (2009) explored how age categories were constructed during teleconferences as part of a
telephone befriending service, finding that age categories were sometimes parodied in humorous ways,

although in other instances ageing was referred to more negatively, focusing on health issues and physical
complaints.

Everyday | ife approaches also highlight the &situati on
the importance of place in shaping meanings and constructions of age divisions (Laws, 1997). Research has

shown that in later life, home becomes increasingly important to older people for maintaining a sense of
independence and continuity in social identity (Kontos, 2000; Percival, 2002; Valentine, 2001)as has also

been recognised in recent national policies (see Chapter 4). Experiences of home may become more
problematic in later life, however, with the onset of illness or disability (Featherstone and Hepworth, 1991,

1993; Featherstone, 1995; Hockey and James, 2003; Bhatti, 2006), which can linactivities and the use of

space at home (Percival, 2002). Although home care can help older people remain at home, it can also

impinge on the sense of privacy associated with this space (Martin-Matthews, 2007), even though this is
generally seen as prefe abl e to moving into a residential or o6o0ld
1999; Martin-Matthews, 2007).

Such understandings of place and particularlyof 5home & ar e i mportant tHeawseofunder s
telecare is situated within and may shapethemeani ngs of ©O6homed and ageing. Tt
studies, including one by Laviolette and Hanson (2007) who conducted a casestudy of heart failure sufferers
and examined changing perceptions of users as they appropriated telecare. They fourd that these
technologies sometimes had negative implications for o
of selfd. On the ot her hanby enabling users @ remainfiratieeir flarmily llomee d c o n t
Similarly, Milligan et al. (2010) found that monitors and sensors could disrupt a sense of privacy or feeling
6at homebo, but that wearable devices increased the use



As well as locating experiences of old age within the context of everyday life, biographical, life-course and
critical sociological and gerontological approaches have argued that experiences of old age need be
located within the broader con text of experiences throughout the life -course (Kaufman, 1986; Blaikie, 1999;
Gubrium and Holstein, 2000; Hockey and James, 2003). Biographical approaches are crucial for situating
experiences in later life within change and continuity over time (Hockey and James, 2003). The resources
and experiences which are available for people to draw on in later life reflect social conditions and
experiences throughout the life -course (Jeffreys, 1997). Biography is also important for understanding how
changing age identities are constructed and experienced over time, drawing on narratives of past, present,
and future (Hockey and James, 2003).

In exploring the use of technology in later life, biographical approaches are important for avoiding
depictions of stétioland isa@aged 8tagea and taking into account the influence of skills,
experiences and attitudes toward technology, which people develop throughout their lives (Mollenkopf and
Kasper, 2005).Several studies have illustrated how biographical experienes shape ICT use in later life and
may shape engagement and uptake of technologies (e.g. Haddon and Silverstone, 1996; Mollenkopf and
Kasper, 20®; Buse, 2010). For instance, Mollenkopf and Kasper (2005) found that biographical experience
with older techno logies was an important predictor of Internet use in later life, and that women were more
likely to report avoiding technologies through their lives, which influenced the likelihood of using the
Internet and computers later on. Research by Buse (2010) illstrated how p e o p lerebddied biographical
experiences of using technologies, such as the typewriter, shaped their later use of computers and the

Internet in retirement.

Biographies reflect the interplay of personal accounts of ageing with historical and social context (Blaikie,

1999) . This is captured in the concept of ©6soci al gene
same time and subject to shared historical experiences (Mannheim, 1952; Hareven, 1994; Pilcher, 1994;
Edmunds and Turner,2002). Some claim such experiences produce a shared generational consciousness or

identity (Hardy and Waite, 1997) . Mannheim al so argu
significant in shaping the experiences and values of a generation and that later experiences @eceive their
meaning from this original setd ( Mannhei m, 1952: 298) .

Drawing on these theories, di fferent O6media generation

experiences of using particular technologies withinthei r 6 f or mati ve periodd which t
technology use throughout their lives (Bolin and Westlund, 2009). This approach has been applied to
understanding media preferences (Volkmer, 2006), the use of mobile phones (Bolin and Westlund 2009) ad

the use of the Internet (Gilleard and Higgs, 2008, Rama et al., 2001). These studies support the argument

that differences in using these technologies is generational rather than a result of the physiological and

material conditions of later life. For instance, experimental research by Rama et al. (2001) examined
performances in using software-style interfaces, and found a generational effect in the number of errors
participants made. Those born after 1960 (the software generation) made fewer mistakes than those born

prior to 1960 (the electro-mechanical generation). Gilleard and Higgs (2008) attempted to untangle the

effects of ageing from those of generation in shaping digital divisions in Internet use in the UK. They found



that health and frailty variables did not explain age divisions, but divisions disappeared once the use of ICTs
and participation in cultural activities was controlled for. They argued that this suggests a generational
difference in engagement with consumer culture, rather than the ef fects of ageing.

Qualitative research also illustrates the significance of generational experiences for shaping technology use

in later life. By bringing domestication approaches together with biographical, generational, and life -course

theories, suchresear ch il |l ustrates how ol der peopl eds biograph
technology use within the home. For instance, the restriction of television viewing to the evening has been

linked to the strong work ethic among older generations (Haddon and Silverstone, 1996; Gauntlett and Hill,

1999; Buse, 2009). Research by Haddon and Silverstone (1996) found that although the purchase of
technologies was shaped by changes during the life-course, it also reflected earlier generational experiences

of poverty which led to more cautious attitudes toward spending. Similarly, research has found that
technologies which participants 6grew up withd (such a
highly integrated into everyday lives and routines (Lim and Tan, 2005; Buse, 2010).

Understanding the influence of biographical and generational experiences may therefore be important in
understanding the use of, and barriers to using, telecare among older people and their carers. It has been

noted that the c haracteristics of users and carers have a significant role to play in how successfully telecare

is taken up (see section 6 . 2 ) . However, there has been Ilittle expl
biographies and generational experiences play a role in shaping engagement with telecare. One exception

is Reed (2009) who found that initial concerns expressed by some participants about usinga teleconference
befriending service were overcome by relating this service to earlier technologies such as the television or

radio. In addition, Hanson et al. (20083 found variable levels of engagement with telecare among older

people, which related to their biographical experiences and attitudes toward using technology.

Biographical approaches may also be significant for understanding experiences of using telecare among

people with dementia. Taking a biographical approach is important for challenging the reduction of people

with dementia to their condition, and bringing back into focus other elements of their social ide ntities and

biographies which constitute personhood (Hockey and James, 1993). Furthermore, a growing body of
research illustrates how, among people with Al zhei mei
reflective knowledge involved in gestural commun ications, interactions, and activities such as dance, music,

and painting, can be retained (Kontos, 2003, 2004; Nettleton et al., 2011). It has been argued that
technology use similarly involves tacit, embodied knowledge acquired through embodied biographi cal
experiences of using technologies through the life course (Buse, 2010).

This chapter has drawn together insights from sociological perspectives on ageing and old age, and social
approaches to understanding technology use. Sociological and STS perspectives on technology use are
important for theorising the use of telecare in everyday life, and exploring what users do with these
technologies once in the home, rather than discussing their effects in a deterministic fashion. Domestication

approaches provide a framework for understanding how technologies are adopted and integrated into



domestic space, and their fit into the temporalities, spaces and relationships in this setting, as well as their

situation within broader social relationships. Bringing these perspectives together with sociological theories

of ageing enables a more complete and critical understanding of the use of these technologies within the
context of older peoplebds everyday | i viomsoflater lifg, asswellnc |l ude
asconstructions and experiences of o060l d aged within eve
on the life course, biographies and generations also highlight the importance of understanding experiences

in later life within the broader context of lifetime experiences, and the shared experiences of particular
generations. These issues have implications for understanding how technologies are used, and the
challenges and barriers in using particular technologies, which can be applied to conceptualising telecare

use in later life.



Chapter 3
Technology, ageing and design

Rama Gheerawo and Peter Buckfe

Whereas Chapter 2 explored the importance of integrating sociological approaches to technology and
ageing and of advocating a focus on the micro-level to gain deep, contextualised insights, this chapter takes
a design-focused perspective. However, as will become clear, similar conclusions have been drawn in the
field of design in terms of the importance of involving user perspectives, not only in the research process,
but also at the design stage. A number of different approaches are explored in the chapter, which considers
both inclusive design and design ethnography. Although these methods have the same focus as the
sociological approaches already described (on how technology is used and experienced by older people)
and are indeed influenced by methods such as ethnography, they originate from a design perspective. Thus
their aim is to utilise the knowledge of usersanduser sd experience to create
more desirable technologies. Due to the practicalities of designing products, these studies rarely involve
extended timescales, the aim being to generate creative insights as opposed to in-depth understanding.
The chapter also explores the system design approach which situates products within systems of actors, in
particular in the field of healthcare, to explore risks. Mapping these systems and the risks associated with
them is seen as central to the design process. The chapter also includes a discussion of patient safety
research. Just as it is important to include the needs of users and systems in designing technology, so it is
vital to learn from instances where poor design has led to errors or accidents. Prospective Hazard Analysis
can be utilised to map potential risks during the design process, and the final part of this chapter outlines
recent practice using this approach in terms of assisted living technologies.

3.1 Technology, design and ageing

Technology, as used here, refers to information technology (IT), in particular those technologies that
provide communication, personal support, information and entertainment. These areas of IT are becoming
less bespoke, more convergent and more pervasive in both personal and professional lives (Woods, 2003).
They represent a rich research area for design.

The physical results of getting older involve multiple, minor impairments affecting eyesight, hearing,
dexterity, mobility and memory (Haigh, 1993). IT that is hard to use, or difficult to access will not satisfy the
needs of older people and this has significant implications for design that is mismatched to functional
ability (Laslett, 1998). This perceived tension between technology and its users $ widely described as
6t ec hnpushogsgrpul | 6. The t er ms O6pushd and O6pull @
management (Hinkelman and Putzi, 2005), but have become widelyused in business and marketing.In an IT
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context, they articulate the difference between technology driving the ideation process and the market
demanding it. In the 1960s, strategists realised that
biased towards a 6technology pushdd (Roberts and Gadber

In the mid-70s , 6demand pull & began to be seen as an equal ro
decade later, researchers into the stimuli of the innovation process reported that the number of innovations
stimulated by ©6dneed pull dssiumslt aned ablyy 6ércbaeadédgy hos
critical areas of design such as medical equipment empirical studies concluded that 'understanding user

need' was a discriminating factor between commercially successful industrial product and process
innovations, and those that failed (Shaw, 1985).

The 1990s saw technology developing rapidly. Fourth and Fifth Generation models of innovation responded

to this increasing pace and innovation in this sector was no longer sequential; it became parallel and even
complex (Rothwell, 1994). Working with communities can establish focus not just on commercial products

but also (as highlighted in Chapter 2) new understanding of the uses of technology (Hofmeester and de

Charon de Saint Germain, 1995). This becomesimpdrant i n moving the designer os
or the technology and on to the rich area of designing to support communication, lifestyle and information

exchange for the users.

Although a considerable range of promising devices and systems for telecare and telehealth has emerged

from design, development and research efforts in Europe over the last decade, wider mainstreaming of IT-

enabled solutions within real world service settings has yet to occur. Some of the underlying reasons
identified by the EU Commi ssi onds action plan include insuffic
underdeveloped marketplace and lack of visibility of relevant solutions to potential deployer organisations

and end users, as well as technical, infrastructural and regulatoy barriers. The ICT & Ageing: European Study

on Users, Markets and Technologieseport, wr i tt en by the European Commi ssi ol
analyses the market situation in 16 countries and benchmarks good-practice case studies (Kubitschke and

Cullen, 2010).

The technological focus of this review is mainly on applications that have particular relevance for the

services that can support independent living and home care for older people. Although needs of older

people in this domain are very heterogeneous, they can be grouped in a manner that maps to the three

main édmarketd® segments that typically structure the se
care and housing (Figure 3.1). A new, crosscutting element that is, at least in principle, enabled by
technological developments concerns provision of services and supports on a mobile basis.

The technological space can be organised in terms of three main clusters; telecare, home telehealth and
smart homes. As illustrated in Figure 3.2,these map respectively and fairly well to the three core service
domains; social care, health care and housing. These three technology domains provide a useful organising

frame for research and analysis.



A KT)‘VE

Figure 3.1

The service delivery landscape in Europe
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Figure 3.2

IT mapped on to service domains
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Inclusive Design

Inclusive design has been recognised by the UK government as a potentially important driver of change; it is

descr i lagpmcess svher@by designers ensure that their products and services address the needs of the
tradi

widest possible audiencé ( DT , 2000) . I nclusive design has
differences in age and ability. However, as technology becomes more pervasive, the new barriers to
inclusivity are increasingly digital. Centring design around people can increase competitiveness and value,
especially in fast moving technology markets, however design for older people sh ould go beyond physical
requirements to also address personal aspiration and emotional connection, something that people
continue to value as they get older (Audit Commission, 2000). This is very much aligned to the thinking
contained within inclusive design, defined as comprehensive, integrated design that encompasses
consumers of diverse age and capability in a wide range of contexts (British Standards Institute, 2005). As
designers instinctively focus on designing for people who have similar capabilities to their own (Keates and
Clarkson, 2003), the peoplecentred methods employed in inclusive design can allow empathy to grow
between a designer and a person who might be 50 or 60 years older than they are (Gheerawo and Myerson,
2006)

Design is more than just an aesthetic process. Papanek (1972) stated that design must become more
responsive to true needs and more research orientated, but it is only over the last decade that these ideas
have become more mainstream. When designer Patricia Moore conducted an immersive experiment

between 1979 and 1982, dressing up as an older woman to understand attitudes to older people, her efforts

were not recogni sed as 06de s ithgughd her(fiNbdingsr centrilzuted muchota n

understanding how design and ageing are interrelated.

The emerging field of design ethnography (Clarke, 2010) formalises the tools, methods and techniques of a

19¢

people-c ent red approach, showing how the ethnographerds m

and fieldwork can benefit designers. Many designers who have engaged in ethnography have also re

imagined it. The design group IDEO created a set of 51 methods cards for design teams to use in empathic
research and human-centred design (IDEO, 2003). The cards are classified intoour suits 8 Ask, Watch, Learn
and Try. The Norwegian Design Council simplified tools by presenting nine key methods (Eikhaug and
Gheerawo, 2010) divided into three categories of Low, Medium and High Contact.

Although people -centred design borrows much from ethnography, the designer cannot benefit by simply
co-opting techniques without adapting them to a specific purpose. The longer studies that ethnography
favours do not always work in the shorter time frames that designers have. The search is for creativeinsights
rat her t han an expansive wunderstanding of every
developing as a discipline but draws from existing tools and techniques as well as developing new ones.
Some of the most recent definitions of pe ople-centred inclusive design approaches are published online. A
few are listed below:

www.inclusivedesigntoolkit.com Created by the University of Cambridge and BT: tis site uses the British

Standards Institute definition of inclusive design from 2005 , quoting thatitis 6 The desi gn of

products and/or services that are accessible to, and usable by, as many people as reasonably possible ...

aspe

ma i


http://www.inclusivedesigntoolkit.com/

without the need for special adaptation or speciali®e d d e 8y mgertidg the needs of those who are
excluded from product use, inclusive design improves product experience across a broad range of users.
Put simply, inclusive design is better design.

e www.designingwithpeople.org Produced by the Helen Hamlyn Centre for Design: the approach of

www.designingwithpeople.org has been derived from conversations with designers working in inclusive
design or social innovation practice. Most of those interviewed artic ulated a belief that knowing how to
find and work with real people was becoming more difficult. Therefore, this web tool aims to act as a
first-step learning tool for designers to explore their own ways to design with people. It draws its
definitionofincl usi ve design from the UK Gayprecess whenely desipners h  d e ¢
ensure that their products and services. address the

e www.inclusivedesign.no Created by the Norwegian Design Council: this is a design-driven, business

facing resource that describes inclusive design as a peoplecentred strategy for innovation. Inclusive
Design can enable designers to have a more effective and creative role in the development process.
Involving users can help to define issues and set direction as well as validate ideas at the end. In the
business setting, Inclusive Design is a powerful strategy for innovation. The greatest potential is where
Social Interests and Commerciallnterests overlap. Inclusive Design does not need to be limited to the
design process but can become a philosophy for the entire company & from employment policy to

customer service.

There are new relationships in design research that are now being exploed as we move from designing for
people to designing with people and in some cases designing by people, seeing users as active participants
in the research process rather than just passive recipients (FultorSuri, 2007).

3.2 The Systems Design approat: systems engineering and ergonomics

Design is a structured process for identifying problems and developing, testing and evaluating user focused

solutions. Application of the design process to healthcare and social care could generate products, services,
processes and environments that are intuitive, simpler, safer to work within, easier to understand and more
efficient to use. By contrast, design that does not follow such a structured approach is likely to be confusing,

less effective and potentially dangerous to medical staff or patients. Achieving an appropriate level of

understanding of complex systems is an essential first step if risk is to be reduced.

Ergonomists and systems engineers have long since recognised that enhancing performance and reducirg
risk in complex socio-technical environments requires an emphasis on design (or redesign) at a systems
level. In typical work systems this includes a consideration of people / users, equipment, jobs, tasks and the
socio-technical context of the work. Those involved with such design have traditionally examined the system
goals, the allocation of functions and tasks (e.g. to teams, people, equipment, IT), the equipment design, the
interactions between sets of equipment and groups of people, the work organi sation and the job design.

These factors are identified in the model in Figure 3.3.


http://www.designingwithpeople.org/
http://www.inclusivedesign.no/

Figure 3.3
Conceptual model for ergonomics in the health and social care industry

WORK SYSTEM » PROCESS =======d OUTCOMES

Technology
and tools

Qrganisation Patient outcomes
- quality of care
- patient safety

Processes:
*care process
*other processes

Employee and
Environment organisational
outcomes

Source:Carayon et al. (2006).

An alternative model (Moray, 2000; see Figure 3.4) enakes the levels of the system to be more closely
conceptualised for the purpose of understanding, interpreting, evaluating, information collection and

design. This model provides a high level view of the system that considers how an individual is one
component in a system that includes the physical environment in which tasks take place and the physical
design of equipment or other artefacts that are used. Thus the behaviour of a technology user will be
affected by the physical environment, for example lighting and noise levels. Other factors in the system
affecting behaviour will be team or group influences (for example peer pressure to conform, shared use)
and organisational and management factors that can affect how and when tasks are done. Most care
professionals work within some kind of team, and so a consideration of factors such as communication,
supervision and responsibility is required. Absence of, or poor, communication between and within teams is
likely to produce errors. Traditionally, information flows vertically through a hierarchy and orders are sent
from the top down with the expectation that lower levels will implement them. Adverse events can occur

because individuals of lower status experience difficulties challenging decisions of a person of higher status.

Inevitably with a technology such as telecare that is linked to health and social care, there are influences
that arise from legal and regulatory bodies (for example the Medicines and Healthcare Products Regulatory
Authority [MHRA]). Finally, social and political pressures arise from our expectations surrounding an ageing
population and health / social care that have further influences on the behaviour of individuals within the

system. The behavioural options available to those working in a system may be tightly constrained by
regulatory rules (Moray, 1994) and only certain changes or interventions may be administered or
procedures undertaken. As systems become more complex, the task of regulating becomes ever more
difficult. For example, how do regulators cope with the issues that arise when multiple pieces of equipment

are used conjointly or when dntelligent 6 software is embedded within care systems, thereby blurring the
boundaries between equipment design and clinical decision-making? Ead of these elements is considered
within the model (Figure 3.4), with exemplars of the individual factors that need to be considered.



Figure 3.4
Ergonomics systems

Source:Moray, 2000.

The relevant information (Moray, 1994) needed to reduce error in the design of equipment to be used by
humans is readily available. Ech level of the system can then be considered with respect to risk or error.
Such an approachis detailed in Box 3.1 where exemplar risks (e.g. those leading to errorsor failures) have
been identified for each level of the system shown in Figure 3.4. The examplesare drawn from the research
literature surrounding concerns over patient safety. Many of these have strong parallels with the social care
context that is encountered with those wi th long term conditions being cared for in their own homes.

We need to ensure that the O06big systems pictureo

sector) is central to any risk assessment (e.g. prospective hazard analysis). This useentric (ergonomics or
human factors) approach emphasises the need for risk assessment to include the intended user. Mapping
the &ystemdis a central focus for complex and intricate systems (Buckle et al, 2006; 2010) As the interfaces
between stakeholder groups become apparent, so too does the potential for error. Such mapping exercises
have led to the development of a model (Figure 3.4) to serve as a template for future systems design and
are at the core of the design thinking for risk analysis of current and planned systems, such as the
Prospective Hazard Analysis (PHA) toolbox (see Cambridge, Surrey and RCA, 2003).
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