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Abstract. User interface design needs to be revisitedpkople with dementia.

This paper introduces 'skeuomorphic reassurance' as a guiding principle for
human interfaces in technological design, particularly for older people and pe
ple with dementia (PwD). Skeuomorphs exhibit decorative design elements
reminiscent of 'parent' objects that incorporated such design elements because
they were structurally integral.

The philosophy of personhood is discussed in the context of dememia, co
cluding that the subjective character of conscious mental processegris-an
ducible feature of reality, and the persistence of personhood in PwD supports
this assertion.

Assistive technologies that aid carers, as well as PwD, need to ensure that
skeuomorphic reassurance is incorporated in their design, not least bedause ol
er people and PwD need recognisable interfaces today, but becauselthe pro
lems today's ove5s have with digital technologies may not go away, but re
present themselves generation after generation, unless skeuomorphic- reassu
ance is built into their design.

Keywords: Person centred casdamily centred care applied ethics persa-
hood+ dementiee digital inclusion

1 Introduction

As the literature grows concerning older people with neoagnitive declines, user
interface design needs to be revisited. This paper aims to promote the cofcept
'skeuomorphic reassurance' as a guiding principle for human imeifacehnologd-
cal development and design, seen most recently in Apple's smart waiph [A€6
It does so set in the context of a number of developments in the contempaiaty s
landscape: (i) an ageing world population, (ii) the persistence ofrgered amidst
the occurrence of dementia in otherwise physically healthy older péiplthe ac-
celerating rapidity of technological development, (iv) the importanceoofbating
digital exclusion of the elderly as an-goning, and not merely a omdf imperative.
We shall address each of these issues in turn. This constitutes, of neagsssiyion
paper, rather than one presenting results of research, laying agtnibeptual bac
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ground behind a planned research programme aimed at discovering whatlthg gu
principles- and associated techniquesf skeuomorphic reassurance might be.

A skeuomorph is any object that exhibits decorative design elemenitsiseat
of 'parent' or antecedent objects that incorporated such design elements bepause t
were structurally integra[67] The mouldedstitching on a plastic jacket recalling the
actual stitching on a leather one is a good example, because it also indtidédseb
implied technological advancefrom traditional materials to modern materialand
the implied 'retro’ chic that makes tbkel materials, and the old ways of makingkjac
ets, seem somehow more attractive than the new, which need no stitcaihglat
creasingly, the old materials alluded to in skeuomorphs, are simgynger in use
or only in expensive artisan shofimit the aesthetic nonetheless remains. In the co
text of digital interfaces, such skeuomorphs are everywhere, fronofipyftlisk icon
one clicks upon to 'save,' to the Sufédilm reel icon one clicks upon to shoot digital
video.

The key concept of thisgper- skeuomorphic reassuranees built upon the
knowledge already embedded in much technological design that the hueréacet
adopted by new technologies needs to be carefully balanced between nodelty an
recognisability.

For older people with neurocognitive disorders, for whom long termangoften
remains intact significantly longer than short term memory, the uskensiomorphs
promises a more meaningful and memorable means of engaginginviarticular,
innovative technologies which aim tagment diseaseelated declines in cognition.
What we bring to this is the assertion that this balance is inevitably a moxgeg ta
the digital exclusion of the elderly is not a eofé problem that will be overcome
once those currently over 65 have @i#d. As has been shown in other work, given
the frequency of technology changes, it is important texeamine design principles
[3], [12], [15], [6Q]. Those who are today's teshvvy twentysomething digital a-
tives - who may have never seen a floppy disk let alone a Supamera will in
forty years' time be faced with the sefme problems as today's elderly population,
unless inclusivedesign principles are embedded into the education of technologists
and interface developers by the educators of today.

2 Contemporary Ageing, Cognitive Becline, andDementia

According to the UN's 2013 report on World Population Ageing, "The global share
of older people (aged 60 years or over) increased from 9.2 per cent in 1990 to 11.7 per
cent in 2013 and will continue to grow as a proportion of the world populatidn-re
ing 21.1 per cent by 205(61]. These are big numbers, and the coming 'secad m
chine age' of automation and robotics promises a host of technologic#rslior
the care and social engagement of the eldgg]y[11], [51], [62,63].

Health and welfare are an extremely important part of the wider econownhy, an
many technologists will make their living from providing technologies ifipalty to
meet the needs of older people. Being economically productive is not resficted t
being part of the working population. Whole new markets aredlrepening up



catering for the interests and activities of the growing population ofoetcdly
active individuals who are no longer in work, but whose (pensionaardtased)
incomes are still being spent. The focus for the authors of this gapee ivery sp-
cial feature of ageing: the phenomenon of neurocognitive disordergufzaty de-
mentia.

Defined loosely as a disorder of the mental processes marked by probms w
memory, personality changes, and impaired reasoning, dementia ésteusp @-
scribed as "a set of symptoms that may include memory loss and lt@fcwith
thinking, problemsolving or language [2]

A common misconception of dementithat as the mental processes gradually co
lapse an individual's 'personhood' also vanishias long been challenged in the
medical literaturd20], [22,23], [25], [29], [37], [40Q], [44], [57]. Others challenge the
stigma against older people even more broadly, at the same time weldbmidsy
construction of 'senility’, in the 1970s and 88s,a treatable disease (Alzheimer's as
the most common among many) and yet pointing out how the public iatiomm
campaigns concerning Alzheimer's have heightened, not lessenedriree stirough
generating even more fear than the el defined condition of senility ever djd].

The stigma translates all too often, moreover, into poor care. Theneimerous
examples in the literature of unsafe, dehumagiand disrespectful behaviour toward
PwD, which deny personhod8], [44]. For instance,

They had a habit for a while of taking off her diaper and pulling down hes pant
and leaving them around her ankles [at nap time] and it bothered me. One time
when | happened to be there when she was waking up from her nap, shstwas j
squirming and moving all over that bed and frowning. | kept saying, "Mdraf'sv
wrong?" "Nothing". "Does something hurt?" "No.". | finally figured dliat she's
trying to move her legs and can't. Who of us would lay down for a nap and pull our
pants dow around our ankles and leave them there? None bf us.

We would argue that the view that personhood vanishes as dementia inoeeases
lies upon a philosophical definition of personhood that has itself been Iyobdt
lenged. The challenge is taking plame several fronts, but of most interest to this
discussion are the arguments in political philosophy, in the biologidatnchanical
understanding of life, and in the philosophy of personhood.

3 'Rational man' and the Philosophy of Personhood

Much political philosophy rests upon a renaissance understanding of the 'rational
man' of Descartegl8], who with Locke's32] rights of accumulation of unowned
resources, Rousseau's social contfa@lt, and Kant's moralg24], establishes himself
in the liberal world. Even Rawls' more contemporary notions abbkgacstice rest
upon this same foundatiodd]. This definition of the human has come in for a good
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deal of criticism in recent yearsot least from feminists (e.§42], [48] and[39]) -

for its depiction of pesonhood in terms suited to a (male) capitalist politicalesettl
ment concerned with protecting itself from royal and aristacigipropriation19]
[33,34]. It may have been useful in the 17th and 18th centuries, it is argued, but i
today responsible for creating its own new aristocracies of billionaires &iphe a

very unequal societjsQ].

Similarly, there is renewed distrust in the 'rational' man's moresicqdrary é-
piction of the human as biological automaton. Wiener's cybernetic taaiéng of
life in terms of feedback processg$], was challenged by the seceontler cybe-
neticists of the decades following his wol, [36], [46,47] for whom the observer
became integral, and has been largely debunked by the complexity theorists in co
temporary evolutionary biolog§], [21], [26], [31], for whom life is a spontaneous
selforganised order at the edge of chaotic network dynamics

Thought experiments in the philosophy of personhood, meanwhile, suckfiis Pa
[45], have suggested that 'persons' might be surgically transferatdéf-brdin po-
tions between different bodies, if only we were to understand such peocsbials
mere eliminable epiphenomena, dancing fldike upon the 'real' activity of synaptic
electrochemical pulsations. All that makes us human, for such 'divisis, is
mere illusion, an insubstantial froth upon the reality of biochemical precietgion.

To Churchland and his followers, "our comrsense conceptual framework for
mental phenomen&'should be seen as a tacit theory that we absorb in childhood and
make use of every day. This is to suggest that mestéab terms, ('l feel happy', 'l
want to dance' etc.) in short, are theoretical terms. This folk psychofegyy, for
Churchland; known as FR is both tacit and empiricalwe don't think about it, and

it is neurological in origin. In its harshest forreliminative materialism- FP is,
however, regarded as a seriously mistaken theay'degenerating researchopr
gramme" in Lakatos' termis We have rested upon its tacit use for millennia ovith

it seeming to progress. Churchland argues, moreover, that the posit®o$ly ms-
taken theories such as Stahl's phlogistbfor example- do not exist. His conclusion,
therefore, is that mentatate terms refer to things that do not existpasther words,
that mentaktates do not exist. Folk psychology, for Churchland, will eventually b
"displaced, rather than smoothly reduced, by completed neuroscience"

Here we are at the fulcrum of the debate between compatibilists and incammpatib
ists - the stanebff between free will, for which read mensthtes that have meaning
in the world, and determinism, for which read scientific materialismee ®ill may
be compatible with determinism, in which case all is determined @nly & point, or
incompatible with it, in which case either nothing is determinedheretis no free
will. Without going too far into the debate, the authors suggest that the e¥idén
personhood amongst dementia sufferers may have an important ippacits ot
come, and that skeuomorphs are a key aspect of that evidence.
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For Parfit, and, by extension, for some of the eliminativists, 'mesjbdace re
imagined as ‘gnemories- simple neural firings and synaptic chemical exchanges
could be transferable, andus personhood transplantable, and if these neurobiolog
cal processes deteriorate, personhood vanishes. This acknowledgés kmoatn as
the 'supervenience' of physical science, from the dynamic forecaeadfanistic phg-
ical properties all the way ugn contrast to this supervenience stand three other po
sibilities: (i) that of emergent properties, faculties that come about wiemehole is
greater than the sum of (in this case neurochemical) component parts; (ii)
panpsychism, wherein such facult&s subjective consciousness are appareny-ever
where, in everything, only to varying degrees; and (iii) the pogdgililat the 'supe
venience' of physical science is a veil covering science's ignorance ocbtesges of
subjectivity, which are must ke - as real as any others, but for which the sciences of
our day are as yet inadequate to the task of understanding. For all theseprew
posed to supervenience, memories could never be ever anything othemthaiam-
ories, and the memory triggers encoded in skeuomorphs powerful hémdibsse
struggling to retain personhood in the face of nexagnitive decline.

Nagel[38], and other philosophers, haveparted the subjective character oheo
scious mental processes; as he says: "The subjectivity of conscisisaa irredue
ble feature of reality without which we couldn't do physics or anything elsad it
must occupy as fundamental a place in any credible world view as matter,,energy
space, time and number$.This view, the authors argue, is compatible with the n
tion of the emergence of such a faculty, and could equally well beesituéthin
what Skrbing[52] would describe as a 'panpsychist’ understanding of consciousness,
but is perhaps closest to the processual view of Whitefggdfor whom our co-
cept of nature originating in Descartes' division of mind and bedy what needs to
be healed. Bergsdi], whom Whithead acknowledged as a major influence, was
perhaps a supporter of both emergence and panpsychism, and seemed to suggest our
intellectual faculties could netby definition- appreciate the nature of the subjective,
which is more properly the domain ofiintuition [31]. The fundamental reality of
the subjective, which biological science and a 20th century philasdphadition
wedded to physics seem intent on denying has any existence, nonetheledkaas
finding support in the philosophical approaches of emergence, panpsy&rdm,
process tidies, perhaps also finds support in the-liéalexperiences of those suffe
ing from dementia, and their carers.

For example, in dementia studies, Kitwd@s$] and those that followed him have
seen personhood in relational terms. That is, there is not onlydivedimalistic view
of personhood prevalent in western philosophy, outlined above, but an undiergta
that for millennia has been evident in othertunds of the value of community (e.g.
[59]). The interpersonal, relational, social aspects of personhood are seetirtoegon
even as the neurological disorder worsens. This is why with 'pesstred’ care,
nursing staff are encouraged to relate to the person with dieanzenthey are now,
whilst using photos and objects of that person's past to make relationattimmne
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between that nurse and the older pef&#23], [25], [37], [58]. Such physical props
asare in current use by professional caregivers of PwD can be adapted into forms o
skeuomorophic reassurance, for new assistive technology devices (AatDaug-

ment rationality.

The philosophy of personhood, in sum, is a debate, and not a consenstlighgor a
importance and usefulness of the biological and medical sciencesritaimiaig our
physical health, our mental health and the subjective reality of our seé¢flremain
beyond the understandindecause it is outside the constraints that definat Wiey
mean by 'understandin@6] - of even the most accomplished of neuroscientists. Our
detailed knowledge of the behaviour of synapses, and, indeed, détéréoration of
the brain in diseases such as Alzheimer's, still does not even begin ¢adppn
understanding of who we are, or how it is we come to be who we are, because our
sciences persist in a "bifurcation of nature into two systems of réaligr do we
know how it is, even when the biological functioning of the brain is cortong
close, that we still are who we areven if only in flashes through the clouds oh€o
fusion that gather in our minds. Such episodes of lucidéyen in quite I&e stage
dementia and the evidence within the relationships between those with dementia and
their carers, strongly suggest that "in dementia personhood can lrstaodeasi-
creasingly concealed rather than lo§s3]. One may, indeed, conclude that thei‘ind
vidual rational man' approach to understanding personhood, with its ubje |adé-
ical ramifications and the resulting rather nonsensical arguments elirtiirativists,
is being superseded by the evidence supporting Nagel's assdrtioa irreducibly
subjective character of personhood, and that a 'general' (in Whiteheresbso the
word) understanding of the nature of Natdreur perception of it ambined with,
rather than merely added to the constituents efity finally be approaching fru
tion. Skeuomorphic reassurance, in this context, becomes a key hpodlesality.

4  Towards a Principle of Built-in Skeuomorphic Reassurance

Although in recent years Kitwood[27] attempts at defining personhood fae-d
mentia have received attentif2?], [25], little has so far been developed thatrexa
ines the connection of personhood to the role of assistive techrfdpogdTD have
been used extensively for PwD, from home sensors, to lifting defdteso teke-
health[43] and much more. Increasingly artificial intelligence (Al) ATD argy-au
merting memory, spatial and temporal orientation, and progidiher forms of cg-
nitive assistancg60]. Thus the concealment of personhood for PwD is being isicrea
ingly overcome.

The rapidity of such technological advarstece the 1970s has not only beerkstri
ing, but continues to accelerate. Thecatled Great Acceleratiofb4] of the Antho-
pocene has produced effects such as Moore's Law that have helped to radisally tr
form our societies and our expectations. However, most elaied many younger
people have problems working with and accessing digital technologedp dssues

"[64 p30



of accessibility, pricing, and the ever changing functionality of thecds\available,
and the software that runs on thgh,14]. Although it was thought that more serious
health conditions would impact these difficulties more negatively,ghly is pro-
ing far more nuanced. As the costs of catering to an ageing populatiositesgat
ernments around the world are looking to technology to reduceotts of instit-
tionalisation. Frequently such technologies also serveeawer, to enhance quality
of life, by enabling people to live independently in their homes and caoitiesifor
longer.

Mobile technologes, and the connectivity they provide for all manner of devices,
alongside GPS functionality for locati@wareness, have encouraged a shift from the
pathology of illness toward support for continued wellness in liezak systems,
using technology to helcare workers provide their services to people in their own
homes, when needd@(0]. One of the most relevant of these developments, with r
spect to PwD, is a nefield of technologies clustered around the notion of 'augimen
ed rationality,’ including reminiscence games, reminders to rteddicine, geofert
ing, smart homes, and so forth. In its simplest form, in an age whgmeeated re&
ty permits people passing by a historic building to see it as it waayinthe 1920s on
their mobile device (e.g. Museum of London smatphone app, 'Stresimd), 'my'
memories at least in photographic facsimilean be stored and retrieved, such that it
becomes possible t:’gment memories, and by extension, the rationality of PwD.

One issue with all these new technologies that this paper wishedtigligis of
the usability- the 'user experience'of these new devices, the interfaces they offer,
and the functionalityf their software. Issues of designing for the whole population
have begun to rise to the forefront of people's m[adg and it is to this debate that
we wish b add the notion of skeuomorphic reassurance. The problems today's over
65s have with digital technologies may quite likely not go away. Theeafuhose
problems will change as technologies change, but those of us fanitliatoday's
technologies, ase grow older and join the over 65s, may likely find the new-tec
nologies coming onto the market difficult to engage wikkt alone the likely impact
of ongoing convergence whereby technologies we are familiar with todaymieeco
replaced by new functiatities of other technologies. The assumption that because
current generations will be familiar with technology, they will copdy when older
is thus flawed not only because technology is itself constantly changibgt be-
cause as Burmeistgt 3] points out, it fails to account for an understanding of ageing,
and the cognitive limitations that the ageing process brings to ugaditéchnology.

To avoid ths problem, we believe, technology developers need to embed @ito th
design processes a principle of skeuomorphic reassurance. rifttiplp moreover,
needs to be a 'rolling' one, that keeps skeuomorphs (like the filranedloppy disk
icons) for roghly 3040 years, and drops them gradually as time goes by, arel piec
meal rather than wholesale.

Skeuomorph design needs to consider the particular needs of the udati@opu
Not only does it need to be person focused, respecting theiroauwpmecogising
the limits imposed on such autonomy by their debilitating diseasepbBiD there
are also further interfacing considerations. Research in socially a&sgigbiots has
revealed that the most effective technology for PwD has proven to balrsgaeech



[6]. However, that does not apply to all PwD because of four frequentlyrimgrur
problems: long pauses or no response to questions, problems with word, fcaiin
fusion, and confabulation (the user provides-famual information). As suggested
above, in relation to adapting the skeuomorph design to the pktssiay of the
PwD, so too the skeuomorph design needs to be adaptive. Flexibility imoithe of
input may be required, given that the intentionality of some user behavibneed
to be selected based tre user's remaining abilitieSkeuomorphs, moreover, should
not only be dynamically adaptive to the user, but should lend themselvaerin-i
tion that does not require manual dexterity. That is, although the display b&gh
visual, user interaction might involve speech or gestures. Applals smtch, again,
with its range of options for interface, is a good example.

5 Conclusion

In this artide user interface design has been revisited with a particular facus o
PwD. We have considered (i) the ageing world population, (ii) the pErses of pe
sonhood amidst the occurrence of dementia in otherwise physicallyhheddter
people, (iii) the accelerating rapidity of technological development, andh@vjm-
portance of combating digital exclusion of the elderly as agaimg, and not merely
a oneoff imperative.

We have seen that "The subjectivity of consciousness is an irreducible feature of
reality"® and that personhood is concealed rather than reduced in the amfntext
mentia, often at its most visible through the relationships with family andsciiuat
persist even in later stages. We have found, in particular, that the gergoed are
model, which arose from consideration of the philosophy of personla¥pdargla-
bly takes its place among other robust challenges to the more traditi@siern
philosophical definitions of personhood discussed in this paper. It hagseléad in
many areas, including that of dementia. Similarly, a speciah fofr person centred
care has been that of family centred care, which has focused on ¢hef ganng
children who in many cases, due to their age related cognitive limgatiead family
carers to make decisions for them. Arguably family centred care, withats in the
philosophical consideration of personhood, could also be applied to thef cddero
people with neurocognitive disorders, such as dementia. This ssigmgastareas of
exploration that have not previously been considered in the literatupersonhood.
Crucially, the memory triggers incorporated into skeuomorphs, arey adsisive
technology in their own right, helping to ensure that personhood is lessatamhce
than it might otherwise be.

The implications for design of ATD, and for policy makers, ssggeuch more
collaborative approaches: right from the inclusion of subjigtin the understanding
of the nature of Nature, up through the applied sciences into the techeabgip-
port our highly technologised societies are now capable of praguon unpree-
dented scalesfor the improvement of the welfare of the inciegl/ large segment
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of

our societies over the age of retirement. Technology companies mesgand

their workforces to include social scientists as well as technicians, yseresce
specialists as well as coders.

Most importantly, with the principl of skeuomorphic reassurance, the authors e

join technologists to remember that the balance between noveltgeoghisability is
inevitably a moving target: the digital exclusion of the elderly is not aoffrngrob-
lem that will be overcome once those currently over 65 have all died.
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