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1. Introduction  

This report represents the first deliverable generated by the INDEPENDENT project. It relies on 
work that has been pursued within the 1st work package of the project’s overall work 
programme. This work package consists of tasks to analyse and document user and service 
provider requirements for the INDEPENDENT services, followed by the generation of a set of 
appropriate use cases. In particular, work package 1 has the following objectives: 

• to ensure all relevant requirements relating to the specific characteristics of key user groups 
(older people) are met to the fullest feasible extent in platform and components 

• to capture, systematize and document for design the requirements of each user group 

• to document legal and regulatory factors in pilot regions 

• to draw up a set of use cases for INDEPENDENT services to be piloted at a later stage. 

Thus, it provides important base line input to the subsequent tasks of service 
definition/modelling (WP2) and service specification (WP3). As graphically represented by the 
flow chart below (Exhibit 1) this will be achieved by means of an iterative approach. According 
this approach work has started with an initial investigation of: 

(a) non-functional requirements of the envisaged user groups as they can be derived from the 
literature,  

(b) service related requirements that can be anticipated at this stage of the work and  

(c) the legal / regulatory environment prevailing at each site. 

Outcomes of these activities are document in the current report (D1.1) 

 

Exhibit 1:  Schematic overview of the iterative approach towards WP1 tasks and 
deliverables 
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In a next step, an initial set of use cases will be developed and further consolidated according to 
experiences gained in the framework of initial service modelling and prototype testing (WPs 2, 3, 
4). Also service related requirements and legal/regulatory requirements that have been hitherto 
identified will be further consolidated and brought to bear on the use case development process. 
Outcomes of the overall process will be documented in a second deliverable (D1.2). 

The remainder of this document presents outcomes that have been generated so far. This starts 
with an overview of non-functional requirements as they have been derived from published 
sources of information in relation the different user groups that are envisaged to be involved in 
service piloting at a later stage (Chapter 2), including guidelines for technology design that are 
presented in an annex to the main report. Further, initial service related requirements that have 
been hitherto identified across the six pilot sites are presented in Chapter 3. Finally, a review of 
the legal and regulatory environment that is expected to have a bearing on the design and 
piloting of INDEPENDENT services is presented in Chapter 4. 
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2. Non-functional requirements of end users 

This chapter presents a synthesis of an extensive literature review carried out in relation to 
service requirements that are prevalent among the envisaged core user groups of 
INDEPENDENT services. Here the focus was on collating and analysing available evidence on 
non-functional requirements, i.e. on those requirements that do not necessarily relate to a 
speciffic activity goal or service functionality to be achieved. Outcomes are intended to provide a 
first supportive input to the further design and implementation of INDEPENDENT services 
throughout the subsequent stages of the overall project. The chapter starts with a brief 
discussion of some general limitations of the evidence base available from published sources of 
information. User requirements identified in the literature are then presented in the subsequent 
sections according to core user groups to be addressed by INDEPENDENT services. Further to 
this, a compilation of ICT-related design guidelines of potential relevance to these is annexed to 
the main report. 

Little attention to the ‘person-centred care’ paradigm in an operationally 
useful manner 

Person-centred care is accepted as central to the delivery of joined-up health and social care 
services.  In order to achieve this, it is essential to define the needs of the service user.  
Evidence from government literature in the UK indicates however that the definition of need 
most often used in health and social care is that of a pre-set definition of need rather than a 
true attempt to listen and respond to the expressed needs of the client.  Lutz and Bowers (2000) 
have for instance argued that health care professionals often feel that patients are not 
competent enough to make choices about their care.  These assumptions directly challenge the 
basic tenet of person-centred care, that clients/patients are qualified to determine their own 
needs and expectations and that they are able and have the desire to make decisions and 
choices about what they need and want. Potentially, this must be considered as a limiting factor 
when it comes to deriving service related user requirements from yet published sources of 
information in an operationally useful manner. 

Limitations of the evidence base currently available from the literature in 
relation to independent living technologies  

The evidence for the wider impacts and cost-efficiency of ICT-enabled forms of support to older 
people such as telecare and telehealth has remained rather limited as of today, not at least due 
to problems with the methodologies employed in telecare and telehealth evaluation (Kubitschke 
and Cullen, 2010). This is another aspect making it difficult to identify the prime beneficiaries of 
these systems from the literature. At a generic level, the available evidence base suggests 
however that ICT-enabled forms of support hold potentials to support a wide spectrum of needs. 
Poole (2006) for instance studied the evidence arising from a range of pilot studies carried out in 
the UK and found that providing an early, limited package of telecare to someone in a low needs 
category can delay a move into a higher-needs service band.  On the other hand, a more 
complex package can for instance be aimed at people in the early and middle stages of 
dementia, including wander alarms and safety sensors and medication reminders, which can 
enable someone to go on living in their own home for longer.  

Clearly, the complexity of personal needs as they can be observed in real life settings across the 
pilot sites is a limiting factor when it comes to deriving requirements on ICT-enabled forms of 
support from the literature. Older people are often characterised as simply frail or disabled and 
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there is a risk of focusing too much on their incapacities and functional impairments. Sixsmith et 
al (2007) have highlighted the relevance of contextual factors when it comes to developing ICT-
enabled solutions that are directed towards supporting the independence and well being of older 
people.  They have developed an ecological model for guiding user research that focuses on 
practical aspects of everyday living, and highlighting opportunities for technology and design to 
support activities of daily living.  The model is based on the assumption that the activities that 
make up a person’s everyday life are shaped by a range of different factors, including individual 
factors (functional ability, cognitive ability, and psychological factors), the person’s immediate 
environment (i.e. support networks, social networks, accommodation and living circumstances) 
and the wider socio-cultural context.  These factors then interact in an ecological relationship to 
facilitate or constrain a person’s activities. 

 

Exhibit 2: Ecological model 
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The ecological approach is useful both for understanding functional user requirements, in terms 
of practical goals for activities of daily living, and the non-functional requirements, or the 
qualities of the system.  It highlights the impact and experience of age-related changes in 
context, and allows for exploration of how this affects everyday life.  Contextual factors are 
therefore an important aspect to be addressed in the framework of direct user interaction at the 
variouse sites, e.g. by means of focus groups, beyond the literature analysis presented in this 
chapter 

The diversity of contextual situations across the pilot sites 

Most regions of Europe are facing similar issues in maintaining the independence of its older 
citizens. It follows that much the same approach to digital support service delivery will be 
ultimately needed across Europe, and in particular at each pilot site. This is graphically 
summarised by the indicative cooperative service model developed by the INDEPENDENT 
consortium (Exhibit 3). 
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Exhibit 3.  The initial INDEPENDENT cooperative service process model 
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On the other hand, do contextual factors vary considerably across the pilot sites, e.g. when it 
comes to systemic characteristics of existing sectoral social care and health care structures and 
services processes, actors and roles involved respectively as well as technical infrastructures to 
build upon that are currently available. To apply project resources efficiently and to adequately 
cater for the particular circumstance prevailing at the various pilot sites, each site has a clear 
initial focus with one or more initial topics to be addressed in developing their digital support 
infrastructure in line with the INDEPENDENT approach and improving support service delivery: 

• Trikala will develop back-end integration consisting of extended care records and enable 
cross-sectoral access in particular to augment support to users of remote health monitoring 
systems. 

• Geldrop will deploy activity monitoring linked to maintaining healthy lifestyle including 
supporting physiotherapist-driven exercise regimes in a cross-sectoral approach involving 
deployment of smart home techniques. 

• Hull will enable third sector and informal carer support to users of single sector specialist 
platforms (telecare and CHF monitoring)  as well as improving access to preventive 
diagnostics (health kiosk) and access in a mental health environment. 

• Milton Keynes will focus on the needs of those older citizens not provided with sectoral 
platforms, focussing on marginalised groups, enabling self-care and preventive information 
through web information and messaging including content generation and affordable usable 
delivery platforms such as digiTV and reused PCs. 

• Malaga will pursue a programme of service integration providing new "back end" web 
service links between sectoral service providers whose cooperation is currently inadequate / 
time-consuming. 

• Dublin will introduce ICT support to NGOs working with Alzheimer sufferers and their 
carers, enabling social support services to communicate effectively with informal carers and 
also with psychiatric clinicians and other healthcare providers. 
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Such an approach takes account of the great diversity in systemic, organisational and technical 
infrastructures that are currently available across Europe when it comes supporting older people 
living in the community. More specifically, it enables “picking up” the pilot sites where they are 
currently at with a view to fostering truly demand-driven service innovation rather than mere 
technology push, the latter being likely to fail delivering the desired outcomes in terms of better 
joined-up service provision. The following Exhibit 4 provides an overview of the different core 
user groupings that are to be involved at each pilot site in this context. The reminder of this 
chapter focuses on presenting user requirements identified in the literature in relation to these 
groups. 

Exhibit 4:  Overview of Core User Groups 

Pilot Site Envisaged Core User Groups 

Geldrop (NL) - Older residents suffering from chronic conditions, in particular from COPD 
(Gold Class II and Gold Class III patients).  

- ‘Zero line’ care providers, i.e. informal carers, who can help with any 
measurements that need to be done or assist with any exercises that 
need to be done or need to stay in contact with the care recipient more 
generally. 

- ‘First line’ care providers like general practitioners, pulmonologists, nurse 
practitioners or care workers from ananz who provide formal care. 

- ‘Second line’ care providers like physiotherapists or dieticians who monitor 
the patient’s progress in exercising or sudden weight loss. 

Trikala (GR) - Older residents receiving day care, those who are living alone and those 
suffering from chronic diseases 

- Formal caregivers who provide medical and psychological support to the 
elderly  

- Health professionals such as doctors, nurses and psychologists 

Hull (UK) - -Older residents with long term heath conditions (e.g. heart failure COPD), 
with “silent diseases” and social care needs 

- Health care and social care professionals involved in monitoring service.  

- Community matrons and volunteers 

Milton Keynes 
(UK) 

- Marginalised sections of the elderly population who are not catered for by 
specialist platforms such as social alarms and telehealth (e.g. people with 
mild health problems) 

- Older residents who are at high risk of social exclusion and suffering from 
loneliness and debilitating effects 

- Family carers and friends. 

Malaga (ES) - Older residents who live in the community and are generally in need of 
support, in particular those who can benefit from general health related 
information and appointments with specialists or any other service 
provided.  

- All users of the Andalusian existing Telecare Service who need 
information, appointment or any other service provided from this project. 

Dublin (IE) - Older residents with a diagnosis of dementia 

- Family carers 

- Staff from the main homecare provider organisation - ASI (homecare 
personnel, care coordinators, management team),  

- staff at an existing telecare centre,  

- Health and social care staff such as public health nursing, community 
psychiatric nurses, consultant old age psychiatrists, etc.  from public or 
other services 
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1.1 Requirements related to general age related decline 

Changes related to sensory and speech functions 

Decline in sensory functioning with age is normal, and starts as early as the mid-twenties, with a 
more rapid rate of change after 45 to 55 years of age. However, deterioration of one sense is 
not necessarily accompanied by deterioration in the other senses, and there is a significant 
amount of variation between individuals. Ageing in general is dependent on factors such as 
genetics, physical activity, nutrition and environment, and this equally applies to sensory 
function (Hooyman and Kiyak, 2002).   

Margrain and Boulton (2005) state that age itself is the most significant risk factor for all forms 
of sensory impairment. The older a person is, the greater the deterioration in sensory function. 
Sensory and speech functions have a considerable impact how people interact with their 
environment. Facing more severe impairments, older people may choose to avoid certain 
activities (Hooyman and Kiyak, 2002). 

Vision 

Older age is an important risk factor for most types of visual impairment.  Populations of older 
adults have a higher prevalence of primary ocular disease and systemic diseases associated with 
ocular disease compared with younger adults, as well as normal age-related changes such as 
presbyopia (US Preventative Task Force, 2009).  Visual impairment is consistently associated 
with decreased functional capacity and quality of life in older people, including the ability to live 
independently (Chou et al, 2009a, Chou et al, 2009b).  Visual impairment is defined as best 
corrected vision worse than 20/40 or 20/50, but better than 20/200, the threshold for legal 
blindness.  Prevalence of visual impairment increases with age and ranges from one per cent in 
people aged between 65 and 69, to seventeen per cent in persons older than eighty years (Eye 
Diseases Prevalence Research Group, 2004).  Uncorrected refractive errors, cataracts and age-
related macular degeneration (AMD) are the most common causes. 

Hearing 

Age-related hearing loss, or presbycusis, typically involves bilateral high-frequency hearing loss 
associated with difficulty in speech discrimination and central auditory processing of information 
(Roland et al, 2008).  Aetiology of presbycusis is generally agreed to be multi-factorial, and 
some of the proposed causes include: 

• Arteriosclerosis: this can cause diminished perfusion and oxygenation of the cochlea.  This 
can lead to the formation of reactive oxygen metabolites and free radicals, which may 
damage inner ear structures and cause damage to mitochondrial DNA in the ear. 

• Diet and metabolism: diabetes accelerates the process of atherosclerosis, which may 
interfere with perfusion and oxygenation of the cochlea.  Diets high in antioxidants such as 
vitamins C and E have been shown to reduce the progression of presbycusis in mice (Le 
and Keithley, 2007).   

• Accumulated exposure to noise 

• Drug and environmental chemical exposure 

• Stress 

• Genetics: genetic programming for early ageing of parts of the auditory system may 
influence the development of presbycusis.  Often, parallel impairment of hearing, balance, 
smell, taste and visual acuity is associated with the ageing process. 
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Presbycusis occurs in an older population that relies on specific senses to compensate for other 
age-associated disabilities.  Approximately 25-30 per cent of people aged 65-74 years are 
estimated to have impaired hearing in the USA (Roland et al, 2008).  For people aged 75 years 
and over, this incidence is thought to rise to 40-50 per cent.  Older people may rely on their 
hearing in order to overcome limitations of impaired vision and slowed reaction time.  Age-
related decline in concentration and memory may contribute to difficulty understanding speech, 
especially in noisy situations.  Arthritis and impaired dexterity may limit their ability to take 
advantage of the amplification devices used in the rehabilitation of age-related hearing loss.  
Finally, and perhaps most importantly, hearing loss may contribute to the isolation of some older 
people by restricting their use of the phone, causing them to forfeit social opportunities such as 
concerts and social gatherings, and increasing their sense of disability. 

Language and ageing: input 

The input side of language involves perception of the letters and speech sounds that make up 
words, and comprehension of the meaning of words and sentences.  These input-side processes 
remain remarkably stable in old age, independent of sensory deficits (Madden, 1988) and 
decline in the ability to encode new information.  Age constancy is found for the processes 
involved in comprehending words in sentences (Burke and Harrald, 1988).  These findings 
suggest that meanings of a noun that are relevant to its sentence context are selected when 
computing the meaning of a sentence, and the equivalent facilitation of relevant rather than 
irrelevant meanings for young and older adults suggest that this semantic selection process 
remains constant across age during sentence comprehension (Burke and MacKay, 1997).. 

Language and ageing: output 

Unlike language comprehension, language production is not immune to the effects of ageing: 
aspects of spoken and written language production consistently show age-related declines, 
independent of deficits in the ability to encode new information.  In particular, older adults often 
complain of increased difficulty in producing words that they know (Cohen and Faulkner, 1986; 
Sunderland et al, 1986).  This word retrieval problem is not due to deficits in formulating the 
idea to be expressed, but rather appears to reflect an inability to map a well-defined idea or 
lexical concept onto its phonological or orthographic form.  By way of illustration, consider one 
of the most sensational instances of word retrieval difficulty, the tip of the tongue (TOT) state, 
in which a person is temporarily unable to produce a word even though they are absolutely 
certain that they know the word and its meaning.  Often a person in the throes of a TOT reports 
a few phonological features of the word such as its stress pattern and initial letter, and a related 
but inappropriate word comes repeatedly to mind, and must be rejected.  Older adults rate 
TOTs as their most common problem with expressive language (Ryan et al, 1994), and their 
performance is consistent with these ratings; both naturally occurring and experimentally 
induced TOTs increase with age.  Older adults, however, report fewer phonological features of 
the target word and fewer persistent alternate words than do young adults (Cohen and 
Faulkner, 1986; Maylor, 1990; Burke et al, 1991; Rastle and Burke, 1996). 

Other difficulties in word production associated with age include older adults’ slower and less 
accurate picture naming (Mitchell 1989, Au, 1995), which appears to reflect a deficit in access to 
the phonological information associated with words (Thomas et al, 1977); the use of pronouns 
in spontaneous speech, older adults generate more pronouns than common or proper nouns, 
apparently because they are less able than young adults to retrieve the appropriate nouns (Pratt 
et al, 1989; Cooper 1990; Heller and Dobbs, 1993).  Disfluencies in speech such as word 
repetitions and prolonged pauses increase with age, often associated with difficulties in word 
retrieval (Cooper 1990; Kemper, 1992b).   
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Two studies have shown clear age-related decline in the ability to produce correct spelling, 
unrelated to prior training on spelling skills and hours per week reading, writing, solving 
crossword puzzles or other activities involving spelling.  However, perceived spelling remains 
constant in old age, i.e. older adults are able to identify misspelled words shown to them equally 
as well as younger adults (Mackay and Abrams, 1997; Mackay et al, 1997). 

Touch 

Elderly commonly experience reduced sensitivity to tactile stimuli. It is associated with a higher 
threshold for pain (Meisami, 1994). Tactile sensitivity varies according to body location. The 
detection threshold is lowest at the finger tips, lips and tip of the tongue and relatively high on 
the back of the hands and feet. 

1.1.1 Age-related changes in cognitive functions 

The field of cognitive ageing research has made a lot of progress in understanding the basic 
cognitive changes that accompany the normal ageing process (Park and Schwartz, 1999). 
According to Rabbitt (2005), cognitive gerontology focuses on how biological (particularly in the 
brain and central nervous system), demographic, social and lifestyle changes alter mental 
abilities and behaviour in old age. It is important not to overstress the biological factors - 
prolonged education, lengthy marriage to an intelligent spouse, complexity of workplace 
environment, higher income and personality factors have all been shown to affect maintenance 
of cognitive functioning in old age in addition to, and independent of their effects on health or 
general biological wellbeing (Arbuckle et al, 1986; Hayslip, 1988; Schaie, 1990). Similarly, 
cognitive function is known to decline in conjunction with increases in levels of depression, mild 
unhappiness, and stress. 

Attention 

Fisk et al (2004) define attention as the selective process that controls awareness of events in 
the environment. It is limited in that it reacts selectively to stimuli in the environment. 
Processing one source of information at the expense of others is the "selective" function of 
attention, simultaneous processing of two or more sources of information is referred to as 
"divided attention," alternately processing one source and then another is the "switching" 
function of attention, and maintaining a consistent focus on one source of information over time 
is the function of "sustained attention." These functions provide a framework for organising and 
presenting recent work on ageing and attention (Hartley, 1992; Klein, 1997; Madden, 1990; 
Madden and Allen, 1996; Madden and Plude, 1993; Plude, Enns and Brodeur, 1994). This 
division is artificial, complex tasks may require more than one function at the same time.  

Intelligence 

The debate on the relationship between cognitive function and ageing has been very 
controversial, mainly due to differences and disagreements about how best to define and 
measure intelligence (Miller, 1999). Until the 1980s, and on the basis of cross sectional studies, 
decline in cognitive abilities was understood as a normal part of the ageing process. In the 
1980s this was challenged on the basis that longitudinal studies indicated that adult intelligence 
peaks around 60 years and then declines slightly until approximately 74 to 81 years (Schaie and 
Willis, 1986; Cunningham, 1987; Lindenberger and Baltes, 1993), contradicting earlier cross-
sectional research that showed a peak at 35 and sharp decline thereafter. Researchers are 
currently focusing on measures of cognitive ability and on measures of an older adult’s capacity 
to maintain intellectual skills despite age related changes and risk factors (Miller 1999). Some 
researchers have concluded that ageing is not really associated with a decline in intelligence, but 
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rather the speed of cognitive processing, in other words cognitive slowing (Schaie and Warner, 
1998). 

Memory and learning 

Among the cognitive functions that change with age, memory loss is the one which has most 
concentrated researchers’ attention, probably because it is an indicator of the onset of 
dementia, particularly Alzheimer’s disease. Hooyman and Kiyak (2002) developed a strategy of 
discussing memory in connection with learning. They argue that learning and memory are 
inherently connected. Learning is assumed to occur when an individual is able to retrieve 
information accurately from his or her memory store.  

Sensory memory consists of receiving information through the sense organs and passing it on to 
primary or secondary memory. Information is stored for only a few tenths of a second, this 
could be longer in older people due to slower reaction times. Sensory memory is divided into 
iconic and echoic memory. Despite significant changes in the visual system in association with 
ageing, early studies of iconic memory found only small age differences in the ability to identify 
stimuli presented for very short periods of time. Modest declines were found (Cerella, Poon and 
Fozard, 1982), but some researchers have recently suggested that even small declines in 
sensory memory may result in a large decline in long-term memory (Craik and Jennings, 1994). 
Some argue that ageing leads to a decline in “attentional resources” or mental energy to 
organise and elaborate newly acquired information in order to retain it in the secondary memory 
(Craik, 1994; Craik and Jennings, 1994; Salthouse and Babcock, 1991; Smith, 1996).  

True learning implies that the material we acquire through our sensory and primary memories 
has been stored in secondary memory. Secondary memory is the aspect that shows the most 
age-related decline (Poon, 1985). Older people consistently recall less information than younger 
people in paired associate tests with retention intervals as brief as one hour or as long as eight 
months. Older people themselves report difficulties in retrieving information from secondary 
memory (Verhaeghen, Geraerts and Marcoen, 2000). The perception of poor memory can 
seriously harm older people’s self-concept as well as their performance of a range of tasks. It 
can lead to fear of dementia and even result in depression. 

Memory and learning are also closely connected with the ability to retrieve stored information. 
There are two types of retrieval: recall and recognition. Most researchers have found age-
related differences in recall, but few in recognition (Smith, 1996). Older people tend to do much 
worse than the young in tests of free recall, but are aided significantly by cueing. In addition 
studies have also compared remote and recent memory. Recall and recognition of information 
from the past is termed retrospective memory and remembering to perform some future action 
is termed prospective memory. The data show preservation of prospective memory relative to 
retrospective memory (Cavanaugh and Whitborne, 1999). Finally, it should be noted that the 
main change which occurs in the memory with ageing is difficulty in recovering information 
learnt, not the skill of learning.  

Burke and MacKay (1997) distinguish between episodic and semantic information in memory 
and discuss the relevance of each to age-related decline in memory..  Episodic memory refers to 
the ability to remember specific events situated in time and place, for example, where we put 
our keys yesterday or the text of a phone message we just listened to.  Older adults show major 
declines in episodic memory, performing more poorly on laboratory tests that involve episodic 
recall or recognition of virtually any stimulis, for example, single words or prose passages, 
spatial locations, pictures, faces and activities.  These age declines in episodic memory are not 
because older adults are less motivated to remember unfamiliar or unimportant stimuli used in 
laboratory tasks, because age differences remain in tests of memory for naturalistic stimuli, for 
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example groceries on a shelf (Read 1987), hands in Bridge (Charness, 1979, instructions on 
bottles of prescription medicine (Morrell et al, 1990), people’s names (Cohen and Faulkner, 
1986; James, 1997) and golf shots (Bachman and Molander, 1986).  Age-related declines in 
episodic memory performance are inversely related to years of education, but nevertheless they 
usually remain when education is controlled statistically (Nyberg et al, 1996) or when younger or 
older adults with comparable education or current status as students are tested (Parks et al, 
1986) 

Several types of evidence suggest that new connection formation, an aspect of memory that is 
known to decline in old age (MacKay and Burke, 1990), is the fundamental process underlying 
declines in episodic memory and recall of other information as well.  Age-related decline in 
episodic memory applies primarily to new or recent events experienced in old age, and not the 
recall of events experienced at a younger age.  In addition, new connection formation plays an 
essential role in acquiring new episodic memories: new connections must be formed between 
the items to be remembered, for example, words and the spatial or temporal context in which 
they appeared.  Older adults are less able than young adults to remember the context for 
specific events, for example, whether they read a word or generated it themselves from a cue 
(Rabinowitz, 1989). 

Semantic memory concerns an individual’s store of knowledge and skills, including semantic, 
orthographic, and phonological information associated with our language.  Semantic memory is 
relatively unimpaired with ageing.  For example, direct tests of general knowledge (Nyberg et al, 
1996) or of vocabulary (Salthouse, 1982) consistently show age constancy throughout 
adulthood, as does knowledge tested implicitly via priming techniques (Burke, 1997).  A similar 
pattern emerges from word association tests, responses for young and older adults with 
matched verbal IQ and educational level do not differ in relative response frequency, in number 
of unique responses, or in overlap of response within their age groups (Howard, 1979; Lovelace 
and Cooley 1982; Burke and Peters, 1986).  A similar pattern also emerges from another 
measure of how semantic information is organised in memory, descriptions of ‘scripts’.  These 
are the typical sequence of events associated with familiar events such as going to a wedding.  
Script descriptions remain constant across age, with no age differences in typicality or variability 
of responses (Light and Anderson 1983; Hess, 1985).  It is important to note, however, that 
memory for new semantic information shows the usual age-related declines, both in learning 
and factual information (McIntyre and Craik, 1987; Schacter et al, 1994), new job-related skills 
(Kubeck et al, 1996) and new motor skills (Welford, 1985). 

Cognitive disturbances associated with age 

Mild impairments in cognitive function often simply represent a mild form of memory dysfunction 
known as benign senescent forgetfulness (Hooyman and Kiyak, 2002). Only in dementia does 
cognitive function show marked deterioration. Woods (2005) notes that epidemiological studies 
typically include a category reflecting the stage between “normality” and “dementia”  

Mild cognitive impairment or benign senescent forgetfulness (BSF) 

BSF was initially described as a static memory difficulty (Kral, 1962) and was thought to reflect 
the “normal” age-related changes in memory. These cognitive changes were later re-categorised 
into a new diagnostic category: age associated memory impairment (AAMI). Much controversy 
related to the concept of AAMI was generated due to uncertainty regarding what is normal and 
what is not in ageing (Woods, 2005). If early treatment of AAMI could prevent dementia, then 
identification and treatment would be justified. However, follow-up studies generally show that 
only a small proportion of those with mild memory impairment (reported subjectively) progress 
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to dementia (less than 10 per cent) (O’Brien et al., 1992). Where objective evidence of more 
significant memory loss is present, the proportion who go on to develop dementia at follow-up is 
much greater (O'Brien and Levy, 1993).  

Dementia 

According to Winterberg (2007), dementia is the name given to a number of malfunctions in the 
brain. This condition implies a demonstrable evidence of progressive, irreversible impairment in 
short- and long-term memory and at least one of the following features: impairment in abstract 
thinking, impaired judgment and capacity for forming opinions, difficulty in learning new 
content, language disturbance characterised by the inability to nominalise (apraxia), difficulty in 
recognition (agnosia) other disturbances in cortical function or a personality change. These 
impairments have to interfere significantly with work, social activities or relationships with others 
in order to fulfil the diagnostic criteria. Some forms of dementia can be cured, medication can 
delay the development of other forms, but in the majority of cases the illness worsens over the 
course of a few years (Winterberg, 2007). The most common form of dementia is Alzheimers 
disease. Memory impairment is an essential component of dementia. The non-cognitive features 
include depression, anxiety, and hallucinations.  

Dementia constitutes one of the most significant problems arising from demographic ageing, 
both for those affected and for their families, and constituting a social health problem of the first 
order. The prevalence of dementia in Europe is around 2% for those aged 65-70, and doubles 
with every five year increase in age, reaching around 25-30% for all those aged 85 years and 
over (Dewey and Prince, 2005) 

1.1.2 Age-related changes in Activities of Daily Living (ADL) 

In order to live independently with success, certain basic activities of daily living are essential.  
The ability to perform activities independently is a key factor influencing quality of life in old age.  
Two commonly used indices are basic or personal activities of daily living (BADLs or PADLs) 
(Seidel et al, 2009; Hayase et al, 2004), and instrumental activities of daily living (IADLs).  
BADLs or PADLs involve basic self-care functions, such as bathing and dressing, and IADLs cover 
activities that are necessary for independent living, such as shopping and cooking (Seidel et al, 
2009).  Rogers et al (1998) added a third category called ‘enhanced activities of daily living’ 
(EADLs) that refers to the ability to adapt to a changing environment – acceptance of change, 
willingness to learn, and ability to engage in lifelong learning. 

Prevalence of limitations in ADL among older people 

The prevalence of disability involving activities of daily living is higher in the very old, particularly 
women (Parker, Morgan and Dewey, 1997).  Factors that have been suggested to predispose 
community-living older people to greater risk of disability  include lack of social contacts, lower 
socio-economic status, poor self-rated health, smoking, heavy alcohol consumption and high 
medication use (Stuck et al, 1999).  Additionally, specific disease and conditions (a history of 
cognitive and visual impairment, arthritis, depression, stroke, diabetes, coronary heart disease, 
hypertension and Parkinson’s disease) have been associated with disability onset (Spiers et al, 
2005). 

Functional status and disability are dynamic processes (Verbrugge and Jette, 1994).  
Longitudinal studies have found that disabled older people living in the community do not 
necessarily deteriorate but may actually improve or recover complete independence of function 
(Manton, 1988; Strawbridge et al, 1992). 

The SHARE study, a survey on health, ageing and retirement in Europe (Börsch-Supan et al., 
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2005) explored the extent of difficulties experiencedy by older people regarding activities of 
dailiy living.  SHARE is a multidisciplinary and cross-national database of micro-data on the 
health, socio-economic status and social and family networks of individuals aged 50 or over. The 
survey was performed on more than 30,000 respondents in Sweden, Denmark, United Kingdom, 
Germany, Netherlands, Belgium, France, Switzerland, Austria, Italy, Spain and Greece. 

The preliminary results from this survey indicate that as many as 71.% of 80 to 84 year old men 
and 67% of men aged 85 and over have no limitations in ADL, while the corresponding figures 
in women were 77% and 45%. It is important to bear in mind that these results are for the 
oldest old (people aged 80 and over), while the previous studies were conducted on people 
aged 55 and over and 65 and over respectively. The same figures for IADL are more similar to 
previous studies: 59% and 51% men respectively have no limitations in these activities, and 
55% and 43% in women, respectively.  At follow up two years later those who participated 
(46% of the original sample) were more likely to have some physical disability and at least one 
limitation in ADL (Andersen-Ranberg et al, 2008). 

There is another activity of daily living that has not been covered in research, that is internet or 
ICT-based communication. Liu and Park (2003) referred to this as “a new IADL for the 21st 
century”, as it is rapidly becoming fundamental to participation in contemporary society. Not 
only does the internet provide access to a wide range of goods and services, it provides an 
important measure of control to physically frail older adults who can manage their assets and 
acquire what they need without being hindered by their limited mobility. In addition to assisting 
with older people with ADL, communication via the internet has also changed how people 
interact with one another. 

Age-related changes in ADL performance 

There is a general consensus that as people age, motor behaviours change so that, compared to 
younger adults, older people take longer to make similar movements, their ability to maintain 
continuous movements declines, their coordination is disrupted, and movements are more 
variable (Vercruyssen in Mynatt and Rogers, 2001). Research on older people suggests that 
IADL activities such as shopping and preparing meals present the most difficulty to older people 
with visual decline (Liu and Park, 2003). To determine the source of the difficulties that older 
adults were experiencing, Rogers et al. (2004) coded each difficulty reported by the participants. 
Each problem was classified according to whether it could potentially be solved through some 
human factors intervention such as improved training or instruction, through redesign of the 
system or the environment, through a combination of training and redesign, or whether neither 
training nor design could solve the problem. Forty-seven percent of the problems fell into the 
latter category: that is, older adults reported health problems that were not likely to be 
remedied by any human factors intervention. However, the remaining 53% of the problems 
could potentially be solved by improvements in design, training, or a combination of the two. For 
solutions to be realised the specific design factors and training issues that may influence older 
adults' interactions with technology need to be understood. 

Three comprehensive studies examined age-related changes in activities of daily living.  Bowling 
and Grundy (1997) conducted a study to investigate changes in functional ability and 
associations with these changes in relation to physical health, psychiatric morbidity, life 
satisfaction, service use and social circumstances.  883 respondents (650 at baseline and 253 at 
follow-up) were surveyed using structured interviews.  A range of measurement scales were 
utilised including the adapted Townsend ADL scale, the General Health Questionnaire, and 
Neugarten’s Life Satisfaction Index.  They found that those aged 85 and over showed the most 
deterioration in functional ability.  Changes in sub-categories for domestic tasks, mobility, and 
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personal care tasks were all significant.  Among those who had severe difficulties in getting 
outdoors (including those who could not leave their homes at all), few had improved at follow-
up to being able to get outside to some extent.  The single physical health symptom which was 
consistently significantly associated with chronic ADL scores and with deterioration in ADL at 
both baseline and follow-up, was trouble with feet.  Among those respondents aged 85 and 
over, nine per cent of the group with low (good) ADL scores, 54 per cent of the chronic group 
and 16 per cent of those who deteriorated reported trouble with their feet.  At follow-up this 
association was similar, and even more pronounced for those who had deteriorated.  
Associations between ADL and reported aches, pains, or stiffness in muscles or joints were less 
consistent across the samples.  The associations were significant at both intervals for the over 
85 group, but at follow-up only for the 65-84 year old group.   

High GHQ scores, indicative of anxiety and depression, were also consistently associated with 
chronic ADL scores and with deterioration.  For example, of the over-85 group at baseline, none 
of those with low (good) ADL scores had a GHQ score over the threshold for significant levels of 
anxiety and depression.  Thirty-one per cent of the chronic group and 27 per cent of the group 
who deteriorated had high GHQ scores.  At follow-up, none of the over 85 group with low ADL 
scores had high GHQ scores.  Forty per cent of those who had chronic problems with ADL and 
23 per cent of those who deteriorated in ADL had high GHQ scores.  Analyses of depression 
among the baseline and follow-up respondents showed that decline in health and functional 
ability was the strongest predictor of depression, worsening of depression over time and low life 
satisfaction.   

Hayase et al (2004) examined the performance abilities of ADL(both PADLs and IADLs) across 
the lifespan.  They found that from 51 to 93 years there was a gradual decline in ADL motor 
ability, with overlapping plateaus within this decline between 51 and 70 years, 69 and 76 years, 
and 71 and 82 years.  Decline in process ability ADL started at 55 years of age gradually through 
to 93 years, again with overlapping plateaus from 41 to 74 years, 56 to 76 years, and 71 to 93 
years.  However, the authors also noted that even with the decline in process ability ADL after 
55 years, most individuals still maintain adequate efficiency, safety and independence needed 
for community living.   

Finally, Seidel et al (2009) examined recovery or improvement in IADLs based on secondary 
analysis of data gathered from 13,004 individuals aged 65 years and over between 1990 and 
1994.  Measures used included the Mini Mental State Examination, and the Townsend Disability 
Scale.  The researchers found that participants aged between 65 and 74, men, those with good 
self-rated health, those using no medications, and those who had no or only one co-morbidity 
recovered their ability to perform IADLs most frequently.  Recovery was more pronounced 
among those who lived with other people, those who had greater than or equal to 10 years of 
full-time education, and of non-manual social class.  Those with MMSE scores of between 27 
and 30 reported higher recovery, as did those who had never smoked.  After adjustment for all 
variables, women and those aged 75 or over were less likely to recover their IADL performance, 
followed by those with poor self-rated health, those using at least one medication and those 
who had two or more co-morbidities.  Less than ten per cent of disabled community-living older 
people recovered independence of function within two years of follow-up.  The strong 
association between advanced age and poor recovery existed after controlling for all variables.   

Problems in performing ADLs (both basic and instrumental) can also arise as a result of age-
related cognitive changes.  Technology can provide an important means of support for cognitive 
impairment in older adults, and it is important to consider how age-related changes in cognition 
intersect with specific demands of independent living.  

The table below summarises the most frequently mentioned difficulties in performing ADL due to 
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age-related cognitive limitations as reported in focus group research (Rogers et al., 1998). 
Cognitive impairments connected to ADLs can be divided in the following subcategories: 
declarative knowledge (the ability to learn something new, related to episodic memory), 
procedural knowledge (linked to long-term memory and represents the information and skills 
acquired through lived experience stored in the memory), working memory (the short-term 
manipulation of information in the memory and is related to problems with inhibition that occur 
with old age), task control (speed of information processing, attention, ability to perform a few 
tasks at the same time - multi tasking), and long-term memory. When these cognitive functions 
become impaired older people face limitations in performing ADLs as described in the table 
below.  

 

Exhibit 5: Difficulties in every day life caused by age-related cognitive limitations 
(Rogers et al 1998) 

Cognitive 
limitations 

Definition/Demand Difficulties in ADL identified in the focus 
groups 

Declarative 
knowledge 

Initial attempts to perform a 
task, i.e. learning something 
new 

Programming home security systems 

Filling out health insurance forms 

Starting lawn equipment 

Using computers at home or in the library 

Operating kitchen appliances 

Using office equipment 

Learning how to operate home electronics 

Procedural 
knowledge 

Difficulties with well-learned 
skills or familiar tasks 

Very few difficulties were identified, indicating that 
procedural knowledge remains intact into old age. 

Working 
memory 

Temporary storage and 
manipulation of information 
in the memory 

Forgetting where things were placed moments 
before 

Difficulties with using hierarchically organised 
telephone directories 

Burning pots dry while cooking 

Task 
control 

Speed demands 

Multi-tasking 

No difficulties identified 

The SHARE survey also looked into the affect relative cognitive impairment has on performance 
of activities of daily living (ADL), performance of instrumental activities of daily living (IADL) and 
mobility on the part of Europeans aged 50 and over. Impairment in verbal fluency, memory 
recall and numeracy all showed a strong association with one or more limitations in ADL and 
IADL. Mobility was less clearly influenced, with significant effects only being apparent in some 
Northern European countries (Dewey and Prince, 2005). 

It is clear from the above studies that decline in cognitive functioning which is a part of normal 
ageing has an effect on daily routines and activities. Cognitive impairments, including dementia 
and depression, influence to a great extent how older adults are able to manage their daily lives 
and whether they are able to live independently. Technology can have a very positive impact 
and can offer improvements, if designed with the needs of cognitively impaired users in mind. 
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Exhibit 6: The association between cognitive impairment and indicators of 
functioning, by country (SHARE, 2005) 

 

 

 

1.1.3 Psychological well-being in older people 

Available evidence suggests that there is a strong association between physical health and 
emotional wellbeing. Studies have demonstrated a strong association between disability and the 
subsequent onset of depression, which is a very important indicator of general well-being and 
mental health. The effect of disability increases in those population groups with the least social 
support, underpinning the importance of the latter for the overall emotional and physical well-
being of older people (Prince et al 1998; Schoevers et al 2000). On the other hand, higher levels 
of depressive symptoms are associated with higher rates of physical illness and greater 
functional disability and a negative effect on the ability to cope with activities of daily living and 
mobility.  Psychological well-being is also a key factor in determining both physical health status 
and ability to live independently among older people.  Morgan et al (1987) assessed dementia 
and depression in 507 people aged 65 to 74 years, and 535 people aged 75 and over living in 
the community.  They found an overall weighted prevalence of depression of 9.8%.  They found 
little difference in the prevalence of depression between people aged 65-74 and people aged 75 
and over.  However, when only those with higher depression scores were analysed, a greater 
prevalence emerged among those aged 75 and over.  While the old and very old subgroups 
showed similar rates of depression, anxiety and overall mental distress, life satisfaction was 
significantly lower among those aged 75 and over.  Levels of social engagement were also 
significantly lower among the older subgroup.   

In a review of psychological well-being among older people, Bowling (1994) emphasised the 
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importance of the relationship between social support, emotional well-being and psychiatric 
morbidity.  Social support can be defined as the interactive process in which emotional, 
instrumental or financial aid is obtained from one’s social network (Bowling, 1994).  This support 
is dynamic, and can be positive and negative.  Older people have networks which are composed 
mainly of relatives, with some friends and neighbours.  Clear gender roles are evident in the 
provision of instrumental aid (Wenger 1984, 1987).  There have been several classic and 
reputable studies of the ways in which families provide help to their older relatives (Townsend, 
1957; Young and Willmott, 1957; Shanas et al, 1968; Abrams, 1978; and Stephens and 
Christiansen, 1986).  The large amount of help provided by families has been confirmed by 
many surveys.  This is not without cost, and while there is little evidence of families’ 
unwillingness to provide care, there is evidence that they sometimes undergo normative 
pressure to do so and that a substantial minority will experience a considerable degree of stress 
from their caring role (Qureshi and Walker, 1989).   

There is convincing research evidence supporting the ‘buffering’ effects of social support in the 
face of life events (Holahan and Moos, 1981).  While several reviews of the literature indicate 
that there is a strong association between social support and psychological symptoms (Kessler 
et al, 1985), Leavy (1983) does caution that the size of observed associations have been weak.  
Payne and Graham Jones (1987) reviewed several longitudinal studies, some of which reported 
inconsistent findings in relation to the buffering effects of social support.   

In relation to mental health, one school of thought argues that the lack of social support and 
changes in support act as stressors and have a direct influence on mental health (Andrews et al, 
1978; Lin et al, 1979; Williams et al, 1981; Aneshensel, 1982; Thoits, 1983, 1985).  Others 
argue that social support acts only as a buffer to adverse circumstances and life events (Pearlin 
et al, 1981; Barrera, 1981; Henderson, 1981).  It has also been suggested that buffering only 
occurs with emotional and perception of support, while possession of a network may more 
directly affect mental health (Cohen and Wills, 1985; Kessler and Mcleod, 1985).  It is, however, 
still unclear whether any effect ofsocial support on health is direct or as the result of a buffering 
effect.  Studies of people aged over 65 and over 85 have showed that poor physical health was 
a more powerful predictor of psychiatric morbidity than social support and network structure, 
even when controlling for number of life events, although satisfaction with frequency of contact 
with friends and family was also important (Bowling and Browne, 1991; Bowling and Farquhar, 
1991; Bowling et al, 1992).   

 

1.2 Specific chronic conditions 

1.2.1 Studies on Chronic Heart Failure (CHF) and home telemonitoring  

Many studies have been done in the area of home care and telemedicine for people with chronic 
heart failure. Most of the studies clearly show that home monitoring can reduce hospital 
admissions, the length of the hospital stay and the well-being of the CHF patients. (Greene, 
2005). In New Jersey, US, 122 patients with heart failure participated in a two year study where 
video communication, blood pressure, weight, oxygen saturation and glucose levels were 
used/measured to monitor the patients. The results showed that hospital admissions were 
reduced by 73% and the length of the hospital visit by 78%. The number of visits to Accident 
and Emergency were also reduced by 88%. (Gillespie, 2004) 

A similar study was done in Boston with 150 heart failure patients, a control group of 68 people 
was included. The patients in this study had to measure blood pressure, weight and pulse on a 
daily basis in combination of answering a set of questions. A nurse got in contact with the 
patients on a weekly basis if the results were outside a fixed range. The results showed that 
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hospital admissions were reduced to 31% compared to 38% of the control group. Emergency 
care was also lower for the telemonitoring group. (Preidt, 2008) 

In Illinois 60 patients were also monitored during 2-3 months with help of telemonitoring 
devices. In this case hospital admissions and length of stay were reduced, and the quality of life 
of the patients improved by 26%. Health care costs decreased from $880.695 to $214.603. 
(Bondmass, 1999) 

In Nashville, US a study with a large group of participants, 624 heart patients and 787 heart 
failure patients with diabetes with an average age of 65 years was conducted in 2007. All 
patients had to send their weight and blood pressure measurements once a day. Based on these 
values the medication was adjusted. The number of calls was reduced with 33 % and the blood 
pressure of the patients were improved, due to an average weight loss of 2%. The use of 
medicines increased with 21% (Healthways, 2007). 

In year 2000 a total of 426 heart failure patients were included in a two year study in Europe in 
the so called Trans-European Network Initiative. The patients were divided in three groups; 1) 
the control group, 2) intervention group I (monthly support from nurse via phone) and 3) 
intervention group II (telemonitoring two times a day of weight, blood pressure and heart rate). 
The results showed a reduction of bed-bound days of 3.9 per patient. The total health care 
costs, including telemonitoring costs, were 10% lower for the third group, than for intervention 
group I who received support via the phone. The costs of telemonitoring were €99 per patient 
per month. (Philips Medical Systems, 2003) 

1.2.2 Studies on Chronic Obstructive Pulmonary Disease (COPD) and home 
telemonitoring  

Fewer studies have focused on telehealth for patients with COPD, and the nature of the 
interventions and quality of evidence is generally poor. Preliminary results from a randomised 
controlled trial published in 2005 (Mair et al, 2005) found that patients were positive about the 
telecare intervention, whereas practitioners were concerned about the quality of communication, 
and appeared to be uncomfortable with using technology to monitor COPD. However, the 
sample size was very small (22 patients and 14 nurses), and final results of the trial were not 
published due to difficulties in recruiting sufficient study participants (Mair et al, 2006). Wong, 
Wong and Chan (2005) reported a study that aimed to determine whether a nurse-initiated 
telephone follow-up programme could increase patient self-efficacy in managing COPD and 
therefore decrease health service use. In a randomised controlled study, a total of 60 patients 
where assigned either to telephone follow-up or usual care from an acute hospital in Hong Kong. 
The self-efficacy scores of patients who were followed-up by phone improved significantly 
compared to those of patients in the control group. However, the sample size in this case was 
small and it is likely the study was underpowered. 

Maiolo et al (2003) conducted a two-phase study of the feasibility of telemonitoring services for 
patients with severe respiratory illness. In the first phase of the study, patients were observed 
and treated using face-to-face medical visits for 12 months. In the second phase of the study, 
the patients were monitored at home for 12 months, during which time determinations of 
arterial oxygen saturation and heart rate were performed twice a week, and the data were 
automatically transmitted to the hospital's processing centre via a normal telephone line. Thirty 
patients on long-term oxygen therapy were enrolled in the study; 23 completed the 12 months 
of home telemonitoring. The numbers of hospital admissions and of acute home exacerbations 
during the telemonitoring phase of the study decreased by 50% and 55%, respectively, in 
comparison with the first phase. Estimates of hospitalisation costs for the patients during the 
second phase were approximately 17% lower than those for the first phase. Patients were 



  D1.1: Requirements for INDEPENDENT services and systems v1 

23 

satisfied with the quality of the personal telemonitoring process in 96% of cases. The sample 
size in study was also low. 

1.3 The social environment 

Every person is a social being, supported by informal networks (of support and care), sometimes 
in need of formally organised support or care and living in a society with specific social, cultural, 
economic and political traditions affecting the lives and aspirations of individuals. Age shapes 
social interaction and influences on people’s social networks. (ILS 2005). The social context of 
the older person is an essential dimension to be taken into account when developing 
technological support. The social context includes factors such as family, friends and informal 
carers as well as the level of integration within the community. 

Older people can experience a number of changes that have the potential to reduce their social 
networks and opportunities for interpersonal contact. There is evidence that social changes 
associated with retirement, increased likelihood of losing friends and personal relationships 
through bereavement and possible restrictions in social participation due to functional limitations 
tend to reduce social networks. Available evidence suggests that up to 15% of older Europeans 
may experience frequent loneliness (REF). Increased isolation has negative implications from a 
social and emotional perspective, and engagement with others is an important feature of being 
able living independently, in terms of help and support as a potential source of informal care. 

Living environment 

Housing and the living environment can play a key role in an older person’s decision to stay in 
their own homes or move out either to supportive housing or to long-stay care. Exhibit 7  
presents a continuum perspective that helps to identify some key types and levels of input that 
may be needed to support independent living and prevent or delay a move toward institutional 
care (Cullen et al, 2007).   

Exhibit 7: Housing with care continuum. 

No specific
inputs 
needed

Repairs /
adaptations /

assistive 
technology

Home care
services

Home care
&

Repairs / 
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More
suitable home
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or other forms
of long-term 

care

Supportive 
housing

(high support)

Supportive 
housing

(low support)

Supportive Housing

Stay put in own home

Move to new accommodation

Inputs needed

 

Many older people can remain in their own homes without any special inputs for most or even 
all of their lives.  Others may face problems with houses in a poor state of repair or where the 
facilities are unsuitable, and require only help with repairs and/or adaptations to enable them to 
remain in their own homes.  For others, the physical aspects of the home may be suitable but 
they may need input from home care services in order to be able to remain there.  Some may 
need inputs from both repairs/adaptations and home care services.   

For some older people, the option to move may be the best or only realistic one.  Some people 
may wish to move to more suitable mainstream housing, for example to a bungalow.  Others 
may move to supportive housing, either low or high support.  Finally some people may have 
needs that can only be met in a nursing home or other long stay care facility (Cullen et al, 
2007). 
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Social isolation 

The concept of social isolation is defined here as a lack of social engagement. Social 
engagement in turn is defined as involvement in any activity involving interaction with others. 
This has quantitative and qualitative dimensions- i.e. the level and nature of such engagement. 
Four main types of social engagement have been defined:  

1. Engagement within the community/locale: A feeling of belonging - in a community, social 
group, and so on - is an important human need. Interacting with local people, such as 
shopkeepers etc. can be important in this sense of engagement in a community. However, 
community engagement can be quite abstract and/or passive, including listening to local radio, 
reading local paper, watching what is going on outside the house and walking in the 
neighbourhood. 

2. Instrumental (care-related) engagement: Many older people are reliant on others for 
everyday help and support from people who provide care. While this care focuses on tasks of 
living, the social relationship between a care provider and the older person involves a degree of 
social intimacy. This relationship can indeed be very close, so that the care provider may also be 
a significant other. It is worthwhile considering two important aspects of this instrumental 
engagement. Firstly, continuity of care (i.e. the same person providing the care) is important in 
fostering intimacy and trust. Secondly, the extent to which social interaction overlays the 
instrumental (care-giving) interaction also contributes to the quality of the social engagement. 

3. Interaction with others: Social interaction and socially-based activities, e.g. going to pub, 
require a person to have a social network of friends, family and acquaintances. Generally 
speaking, social networks tend to reduce with age (REF), due to many factors, such as 
bereavement and death of individuals within a network, loss of mobility, exclusion from 
alternative networks. Increased isolation may have negative implications from a social 
perspective, but also engagement with others is an important feature of being able remain living 
independently, as others keep an eye on the older person, offering help, support and 
encouragement and bringing in care providers and informal carers if required. 

4. Intimate relationships with significant others: Research indicates (REF) that the availability of 
an intimate person is extremely important for the well-being of an (older) individual. This is 
someone that acts as a confidante, or someone that the person is able to share personal 
thoughts, worries, feelings etc. Conversely, the lack of such a significant other can be very 
damaging and isolating for the individual 

General level of social engagement 

At a very general level, the overall level of social engagement may have value as an indicator of 
isolation. Changes in social engagement may indicate decreases (and increases) in social 
isolation and possible loneliness and lack of social support as an outcome.  

 

Objective/subjective dimensions and outcomes of social engagement/isolation 

One important issue is that while isolation/lack of engagement may be measured in fairly 
objective terms, the experience of this is subjective. For example some people who appear to be 
very isolated, may not feel lonely and may actually value their isolation (solitude). It is therefore 
impossible to define any benchmark, “norm” or optimum for social engagement. Thus, any 
measurement of social engagement can only be relative to a particular individual. 
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Loneliness 

Loneliness involves situations in which the number of achieved relationships is smaller than 
desired, or when the existing relationships fail to attain the desired degree of intimacy. It is 
important to distinguish these subjective feelings of loneliness from objective social isolation. 
Objective social isolation refers to the lack of lasting interpersonal relationships (see above) (de 
Jong-Gierveld and Kamphuis, 1985). 

Three dimensions of loneliness can be distinguished (de Jong-Gierveld and Kamphuis, 1985): 

• Type of deprivation. This dimension refers to the nature and intensity of the missing 
relationships. To determine the type of deprivation, knowledge is required about the 
relationship that a person considers essential, something which will vary according to the 
category of individuals under investigation (Gordon, 1976; Weiss, 1973) 

• Time perspective. This dimension differentiates between people who experience loneliness 
as being unchangeable and people who experience loneliness as temporary.  

• Emotional characteristics. These refer to the absence of positive feelings such as happiness 
and affection, and to the presence of negative feelings such as fear, sadness, and 
uncertainty. The first component, the presence of a certain intensity of deprivation, was 
considered to be the essence of loneliness. 

Weiss (1973) distinguishes two types of loneliness: loneliness on a social and on an emotional 
level. Social loneliness is connected to the lack of social integration, the lack of contacts with 
people that you share something common with, like friends. Emotional loneliness emerges when 
somebody is missing a close and intimate connection with one specific person, mostly a life 
companion. 

Family structures 

Family forms and trajectories are rather complex and diverse and have influences on the design 
of a technical support system. Demographic changes in the last century have dramatically 
changed the characteristics of each generation counts fewer members. “Age gaps” between 
generations tend to increase and decreases in mortality, changes in mortality patterns and 
fertility affect the age structuring and interactions in society. In addition to that, one needs to be 
aware that family structures are not static. Family structures are dynamic and have different 
impacts on life courses (ILS 2005) “A great deal of psychological and social sciences research 
has focused on the family sphere and the way it affects the well-being of people in their older 
age. Evidence is available that a range of adverse outcomes (death, health problems, 
depression, institutionalisation) is affected by the family history. A growing body of literature 
demonstrates life course influences on health in early old age.” (ILS 2005, p. 18). 

 

1.3.1 Chronic disease and the social environment 

The symptoms of chronic diseases such as fatigue, shortness of breath during physical exertion 
and lack of sleep in the case of chronic heart failure (CHF) can have a profound impact on the 
well-being and social life of the patient. The quality of life of patients that have been diagnosed 
with heart failure by their general practitioners was for instance measured with the Dathhouth 
COOP Functional Health Assessments Chart. Two thirds of the patients (66%) experienced 
extensive limitations in physical activities. More than one third (36%) experienced problems in 
daily activities and 20% were limited in the social activities (RIVM, 2008).  

The symptoms combined with anxiety and in some cases depression, can obviously cause 
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patients to isolate themselves from daily life and social activities. Climbing a stair or fetching the 
post from the mailbox can be exhausting. Some of the patients may stay inside most of the time 
and do not dare to go outside the house. Going on holiday is often seen as very cumbersome. 
For these patients it is important to learn to live with the disease in daily life (Kempen, 2008). 

Both health care and social care are important for CHF diagnosed patients. Good communication 
between the health care professional and the family/social care is essential. Health care should 
give information about the disease, treatments and possible side effects. Patients should be told 
how and why tests are performed and all parties should be consulted when decisions need to be 
made about care (NICE, 2008). 

A person diagnosed with CHF will need to consult a health care professional on a regular basis. 
Depending on how stable the heart failure is, a patient may have to be monitored as often as 
every two weeks or as infrequently as every 6 months. In case the medication is changed, close 
monitoring every few days, might be necessary. (NICE, 2008) General practitioners, emergency 
professionals at hospitals and specialists may all be involved in the health care of the CHF 
patients. 

Since CHF can limit the patient in daily life, social care is often an important instrument to 
support the patient in performing daily tasks. Cleaning, doing groceries, and keeping up 
personal hygiene are activities that the social care professionals can support the diagnosed 
person with. Depending on the level of severity of the heart failure the type of care varies from 
patient to patient. In some cases it is possible for a nurse to visit the patient at home to 
measure and monitor the condition of the patient. 

1.4 Family carers 

Increasing attention is being paid to the effects of providing care on the quality of life and 
health status of carers.  Ageing of the population and changes in medical practice leading to 
shorter inpatient hospital stay and longer survival have increased the burden on carers, 
especially partners (Rees, O’Boyle and MacDonagh, 2001; Ell et al, 1988).  In general, burden of 
care does seem to detract from carers’ quality of life.  Jones and Peters (1992) found that caring 
for an incapacitated individual worsened health, impaired social and family life and increased 
stress, anxiety and depression.  An important finding in the literature is a tendency for the 
partner’s quality of life to be worse than that of the person cared for.  Kornblith et al (1994) 
found that wives of patients with prostate cancer reported greater psychological distress than 
their husbands.  Two studies that examined cancer patients in palliative home care settings 
found that anxiety and depression were more common among partners (Hinton, 1994; Axelsson 
and Sjoden, 1998), and that many partners attempted to disguise their feelings from their loved 
one.   

Partners who are carers face many difficulties.  Rees, O’Boyle and MacDonagh (2001) outline 
these as follows: fear of the future, depression and/or anxiety, deterioration in partnership 
relationship and/or sex life; concern about the suffering of the patient; implications for the 
caregiving role on the carer’s own health; fatigue and sleep deprivation; social disruption (either 
through looking after a spouse or unwillingness to attend social functions alone); and financial 
difficulties (where the patient and/or partner is unable to continue working, expenses of private 
care and home adaptations).   

Another important issue is the possible impact of the level of burden on the carer’s perception of 
the patient.  Partner carers are often asked to make proxy decisions on behalf of patients, 
especially in the context of cognitive impairment.  These judgements can be influenced by the 
partner’s own interests – that is, a carer may covertly request care and treatment options he or 
she wants for the patient, rather than those that the patient would choose for themselves if they 
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could.  This situation is likely to be compounded by the fact that the reliability and validity of 
doctors’ and nurses’ assessment of patient quality of life are even lower than those of partners 
or other proxy assessors (Coen, 1999). 

Nijboer et al (1999) examined factors associated with mental health outcomes in caregivers and 
divided them into three categories – characteristics of the caregiver, characteristics of the 
patient and characteristics of the care situation.  Regarding caregiver characteristics, partners 
bear a larger proportion of the burden of care than do other primary caregivers.  Caregiving 
seems to have a greater negative effect on female partners (Zarit, Todd and Zarit, 1986).  
Partners who live alone with their spouse and those with lower incomes experience particular 
difficulties.  In terms of characteristics of the patient, some studies have suggested a direct link 
between severity and partner quality of life (Sells et al, 2000; Hop et al, 1998), however others 
do not (Zarit, Reever and Bach-Peterson, 1980).  Research in older populations suggests that 
the patient’s mental health is more directly related to negative outcomes in the caregiver than 
the patient’s physical health status (Given et al, 1990).  Finally, different care situations may 
have different consequences for the partner – for example, those that confine the partner to the 
house are more likely to have a negative effect on quality of life (Nijboer et al, 1999).  Situations 
involving personal tasks such as feeding or washing the patient are also perceived as more 
burdensome than those requiring non-personal duties such as doing the shopping (Northouse 
and Swain, 1987).  When care is provided over a long period, the quality of the patient-carer 
relationship becomes increasingly important (Nijboer et al, 1999).   

On the other hand, positive aspects of caregiving have also been identified.  Many studies have 
identified positive aspects of the role, with carers describing self-esteem, pride, gratification and 
feeling closer to the person cared for (Kramer, 1997; Folkman et al, 1996).   

Rees, O’Boyle and MacDonagh (2001) derived a number of implications for health and social 
care practice on the basis of the evidence for the impact of chronic illness on family (partner) 
carers: 

• Recognise carer burden and offer appropriate support 

• Carers should be present during consultations whenever possible 

• Carer concerns should be addressed as well as patient concerns 

• Carer needs should be addressed separately from patient needs 

• Support directed at carers could delay hospital admissions for chronically ill patients 

• Carer burden should be considered when listening to carer assessments of patient quality of 
life 

• Written information should be provided whenever possible 

• Information about carer and patient support groups should be provided 

Carers of people with dementia 

Family carers of people with dementia encounter specific issues related to the condition of the 
person they care for.  Schneider et al (1999) conducted a cross-national profile of twenty co-
resident spouse carers of people with dementia across the European Union, paying particular 
attention to living arrangements, formal and informal support, service satisfaction, perceived 
burden and psychological well-being.  The main primary stressors investigated were those 
aspects of dementia which the carer found most problematic.  The most striking finding was a 
highly significant association of behavioural disturbance with increasing carer buden.  This 
impact appeared to be due to the contribution of behavioural deficits (such as stubbornness, 
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unco-operativeness and apathy) rather than behavioural excesses (such as aggression, 
restlessness or lability of mood).  There was also a weaker but still significant association with 
cognitive impairment (e.g. disorientation, memory loss or language loss).   

Argimon et al (2004) assessed the quality of life of carers of patients with dementia compared 
with an age- and gender-matched sample from the general population in Catalonia.  Both 
groups were assessed using the SF-36, a generic measure of quality of life and health status. 
With the exception of the physical function category, women in the carer group showed lower 
scores.  The most important differences were observed in the emotional role, mental health and 
bodily pain categories.  In contrast, male carers had higher scores in the physical function 
category than their control counterparts, and there were no differences observed on the other 
scales.   

Carers of people with CHF and COPD 

Hooley et al (2005) investigated levels of caregiver burden and depression in carers of people 
with congestive heart failure.  Fifty patients were prospectively administered the Minnesota 
Living with Heart Failure Questionnaire (MLHF-Q), and the Beck Depression Inventory II (BDI-
II).  Carers were administered the Zarit Caregiver Burden Interview and the BDI-II.  They found 
that carergivers of patients with CHF suffered a high level of caregiver burden and that this is 
related to their quality of life.  Increased burden was also associated with more advanced 
disease burden in the people they cared for.  These data indicate the interrelationship between 
patient and carer in terms of their respective quality of life, and disease progression.  These 
factors were also associated with worse patient outcomes at six months.   

Pinto et al (2007) examined the effective of COPD on the quality of life of family carers.  They 
carried out a cross-sectional survey of 42 COPD patients and their primary carers in Brazil.  
Patients were assessed with the SF-36, the St George’s Respiratory Questionnaire (SGRQ), 6 
minute walking test and spirometric and blood gas measurements.  Caregivers were assessed 
using the SF-36, a 5-point Likert scale for measuring caregiver/patient relationships and the 
caregiver burden scale (CB scale).  They found a negative association between poor 
caregiver/patient relationships, low physical component scores (SF-36 PCS) of patients and low 
mental component scores (SF-36 MCS) of carers.  Half of the carers in their sample reported co-
morbidities and regular medication use.  About 75% had sought medical care during the 
preceding year.  Carers had also experienced significant impact on their quality of life and 
mental health.  The subjective effect of COPD on the life of the carers as measured by the CB 
scale was greatest for environmental and emotional involvement.  This may be explained by lack 
of social support and the low socio-economic status of the sample in the study.   
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3. Service-related requirements 

This chapter presents initial service related requirements that have been identified across the six 
pilot sites. This includes a description of the rationale behind the envisaged service innovation to 
be achieved in the framework of the INDEPENDENT project at each of the six pilot sites. This is 
followed by a description of the envisaged service scenario to be piloted at a later stage of the 
project. Also generic ‘a priori’ requirements identified by the service providers are presented as 
well as outcomes of first interactions with users at pilot site level. Further user interactions are 
planned to happen during the first half of this year. Also, precursor applications that may exist 
elsewhere in the pilot site countries will be investigated according to a common framework. In 
relation to the latter a first list of candidate instances is presented in this Chapter. 

 

3.1 Geldrop (NL) 

Point of departure for the envisaged service innovation 

The initial focus of the service innovation to be pursued in the context of the INDEPENDENT 
project concerns continued wellness of older people living in the community, in particular those 
suffering from Chronic Obstructive Pulmonary Disease (COPD). These are to be enabled to 
better maintain their conditions, inter alia by ICT enabled monitoring and advise. It is expected 
that they will have fewer exacerbations, which now often occur because the disease is not 
monitored closely enough or the deteriorating of the patient’s condition is noticed too late. To 
achieve this goal the digital infrastructure to be piloted will enable the different parties involved 
in the overall care process to better coordinate their activities than this has hitherto been the 
case,  including for instance general practitioners, pulmonologists, nurse practitioners, 
physiotherapists, dieticians and care workers. It is hoped that the new service will thus enable 
the treatment of the disease to be performed more efficiently, which is ultimately expected to 
result in a less taxing experience for the patient and a more economic way of providing care to 
COPD patients. 

COPD is caused predominantly by smoking and a large part of the patients currently treated in 
Geldrop belong to older age bands. The disease is characterized by airflow obstruction which is 
usually progressive, not fully reversible and does not change markedly over several months. The 
airflow obstruction is due to a combination of airflow and functional damage, caused by chronic 
inflammation that differs from that seen in asthma and is usually the result of tobacco smoke. 
Significant airflow obstruction may be present before the individual is aware of it. COPD 
produces symptoms, disability and impaired quality of life which may respond to 
pharmacological and other therapies that have limited or no impact on the airflow obstruction.  

The service model to be piloted in Geldrop is to comply with general guidelines for the treatment 
of COPD patients commonly known as Diagnosis Treatment Combination (DBC). The DBC 
subscribes the amount of care a patient is entitled to receive, and the amount of care that is 
covered by the insurance companies. It also sets out which parties may ultimately be involved in 
the care process and describes their roles in the overall care chain. According to a document of 
2008 ('Voorstel voor een model keten-DBC voor COPD, versie juni 2008'), 30% of “Gold 2” 
patients enroll in an exercise program at the physiotherapist which consists of at least 24 
consultations of 45 minutes in a year. The exercise program is a group program aimed at 
improving the exertion ability of the patient. When it comes to “Gold 3” patients 20% of the 
patients enroll in such an exercise program and most of the patients (80%) enroll in an 
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aftercare program which aims to maintain the rehabilitation results of the patient and to stop 
further degradation of the patient’s physical condition. The consultations of the aftercare 
program have a duration of 30 minutes and take place at least once a week with two other 
patients. 

Overall, 300.000 people are currently diagnosed in the Netherlands with COPD. This chronic 
condition is mainly treated by a general practitioner, and can be treated by a pulmonologist 
depending on the severity of the symptoms and whether patients have been any exacerbations 
in the near past. So called “Gold 2” patients are mainly treated by the General Practitioner while 
so called “Gold 3” patients can be treated by either the pulmonologist or the general 
practitioner. Following diagnosis of the disease the general practitioner or the pulmonologist can 
appoint the COPD patient to a nurse practitioner or a lung practitioner, a physiotherapist, a 
dietician or speech therapist depending on the needs of the patient.  

New service scenario envisaged to be piloted 

The basic idea behind the service innovation to be realised within the INDEPENDENT project is 
that older people with COPD would increase their health condition by daily physical exercise, the 
latter beginning to be supported and monitored by physiotherapists remotely. The support 
recipients to be selected will for the larger part have COPD Gold Class II and III. Recently, it has 
been proven that physical exercise will have beneficial effects on quality of life and prevention of 
exacerbations. The new aspect in this pilot is the addition of various kinds of ICT technology. 
First, respiratory support nurses and lung specialists in the hospital will be able to follow the 
disease status remotely, via frequently measured spirometry and oximetry. These 
measurements will be done by the patients themselves, or with help of an informal carer or 
professional home help. The data can be retrieved by anyone, who will have permitted access: 
the patient him/herself, the GP, the lung specialist/nurse. The medical specialists will have 
intense contact with the physiotherapists who help the patients in performing sufficient daily 
exercise. This will be done by regular home visits (in the beginning) and remote screen to 
screen services. The remote screen-to-screen services will not be installed in each home, but 
only with permission of the patient. Also, care workers of Ananz will have remote access to the 
patient. The same will be available to informal carers who wish to be involved. For COPD 
patients living alone, a social alarm will be offered. If an alarm comes in at weekly working 
hours, the persons in the hospital will be involved immediately to check the medical status. If 
the alarm comes at evening hours/weekends, a GP responsible at that time will be able to see 
the medical data as well on his/her computer. 

An initial view of the service model to be piloted in Geldrop is graphically summarised in 
overleaf. It is expected that a gradual learning curve will be achieved during the project for each 
of the stake holders involved on how to optimise interactions with the client. For instance, a 
good morning service may start at some patients to help them remotely in monitoring, 
exercising, etc.  
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Exhibit 8: Service innovation envisaged to be realised in Geldrop 

 

 

Generic ‘a priori’ requirements identified by the service providers 

A set of initial ‘a priori’ requirements on the envisaged service scenario has been identified by 
the service provides as follows. 

User related requirements: 

• The patient is diagnosed as a COPD Gold 2 or a COPD Gold 3 patient. 

• The patient is following an exercise program at the physiotherapist or is receiving aftercare 
from the physiotherapist. 

Service process/provider related requirements: 

• The service should allow the tracking of the care that is provided to the COPD patient. This 
tracking should allow for the proper reimbursement for all the parties involved. This 
reimbursement should comply with the agreements made in the DBC for COPD. 

Technology related requirements: 

• The used technology should be easy to operate by a COPD patient or any of the other 
involved parties. 

• The used technology should comply to EEC standards for medical devices as described in 
the Council Directive 93/42/EEC 

 

3.2 Trikala (GR) 

Point of departure for the envisaged service innovation 

The initial focus of the service innovation to be achieved in Trikala will be put on both continued 
wellness of end users and organisational cooperation, with a view to achieving easier 
coordination of current services and provision of new integrated service components. Outcomes 
are expected to lead to more productive and cost-effective service delivery overall, particularly 
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against the background of extremely fragmented social care and health care systems. 

The INDEPENDENT services to be realised are to build on existing services that have yet been 
provided in rather uncoordinated manner. These include a municipal system entitled 
‘Demosthenes’ that is currently used to handle all types of complaints, inquiries and appeals 
from the citizens that concern the administration of Municipality of Trikala. Specialized 
employees interact with the citizens through variouse channels, e.g. by phone through a free of 
charge telephone line, by mail or through physical visits of the citizens in physical established 
‘Demosthenes’ offices. In accordance with a pre-defined process, each complaint or request 
reaches the variouse municipal services that may be concerned in order to be addressed 
accordingly. Optionally, an online form provided on the Municipality’s website can be used by 
the citizens for interacting with public services. The introduction of the latter, developed by the 
Municipal Company e-trikala SA, required a stronger integration of the variouse workflows of the 
individual administrative services of the Municipality. It is this successful experience that now 
enables e-trikala SA to go a step further by better integrating existing tele-health and 
community care services provided by the municipality as well. 

As regards the latter, the so called "Help at Home" programme is directed toward senior citizens 
who cannot fully look after themselves, including those who are confined to bed due to mobility 
restrictions are chronic conditions. Priority is given to those who live on their own or do not have 
family members who can care for them, and to those whose income does not allow them to 
cater for their basic needs without help. The programme aims at improving their quality of life of 
the target population by assisting individuals themselves, supporting their family environment 
and promoting the abilities of qualified service staff.  

The latter includes specialised, well-organised teams of four individuals per unit which comprise 
a social worker, nurse and two family assistants. Each team has the support of a doctor who 
provides general medical services and advice, where necessary. The social worker oversees the 
beneficiaries, evaluates cases, provides social support and maintains contact with competent 
agencies, making referrals where needed. Care recipients have access to primary healthcare 
services provided by the programme's nurse who conducts home visits in order to check the 
state of vital organs, writes pharmaceutical prescriptions and escorts the individual to the 
hospital for specific examinations. At the same time, the programme's family assistant has 
various duties such as providing senior citizens with basic items and cleaning the home. Family 
assistants also offer an additional service, which is probably most important in the eyes of older 
service recipients, namely companionship which illustrates the programme's social nature. 

Variouse technologies are envisaged to be involved in the process of achieving more service 
delivery than it has hitherto been the case. To begin with, equipment and services are to be 
utilised that support safety and independence in the home. The equipment is to sense risks such 
as smoke, water level and gas. It is to remind patients to take pills and even call for help in case 
of fall detection. A help centre can be contacted automatically if any of these problems occur at 
home. If needed the help centre can arrange for someone to visit the premises or can contact 
the subject’s family, doctor or emergency services. The system can also provide alarms by 
means of sound, flashing lights or vibrating box which could be safely stored in pocket or under 
someone’s pillow. The aforementioned system is intended to help protecting service clients from 
dangerous incidents and could also provide relevant alarms to service providers. Another 
technology that is envisaged to be utilised is videoconferencing. Videoconferencing is rapidly 
gaining in popularity. It enables people to communicate in real time, no matter where they are 
located. It is hoped to realise savings through the avoidance of travel costs and time. 
Videoconferencing is also hoped to proved better access to external expertise. 
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New service scenario envisaged to be piloted 

With the development of the pilot site for INDEPENDENT all the users of KAPI services, currently 
about 2000 elderly people, are envisaged to become registered in a common ICT database 
which includes all care and health records. The psychologist that participates in “Help at Home” 
program will be available to provide advice through teleconsultation. It is essential to accentuate 
that multilevel access to the care and medical personnel is to be achieved. More operationally, 
this means that each back-end user will have to have different access rights to the information 
system according to his/her speciffic role in the overall service process, i.e. a doctor will not 
necessarily be able to access the same data as a social worker who will be involved in the 
overall service process. 

The new system is nevertheless expected to enable easier coordination of different services with 
a view to achieving better integrated and thus more productive and cost-effective service 
delivery overall. Compared with the present tele-phone based support line, a new tele-psychiatry 
service will require access to a complete record of the social profile of the patient. In addition, 
the current telehealth service will be expanded and will enable to better address a major 
problem faced by many older citizens, namely loneliness and - often related to this - depression. 

Preparatory work has yielded the identification of different roles that will have a key role to play 
in the framework of INDEPENDENT, namely: 

• Elderly citizens are to represent the key user group at the front end level (‘external users’) 
of the information technology system to be developed and piloted. Health problems are to 
be diagnosed effectively with doctor’s instant help, with accelerated transactions in the 
public sector. 

• Doctors representing a key user group at the ‘back end’ level are to make a diagnosis 
according to patient’s symptoms.  

• Health psychologists are to work alongside other medical professionals in clinical settings, 
work towards behavioral change through public health promotion, teach at universities, and 
conduct research. 

• Computer programmers and engineers developing the integrated information system are to 
take an administrative role. They will be responsible for the maintenance, the support and 
the debugging of the system. In addition, programmers configure the set up for the 
platform. 

• Computer Engineers: They are responsible for the hardware that is going to be used, the 
integration of different platforms.   

Generic ‘a priori’ requirements identified by the service provider  

A number of high level requirements have been identified during the preparation phase of the 
project: 

• The basic service components do already exist in various forms within the Municipality of 
Trikala, and these are to improve the elderly ability for self-care by providing clear and easy 
to use interfaces that have one basic focus: usability.  

• In general the core target populations to be addressed have little knowledge, and some 
even fear technology. It will this be crucial to integrate all technology components to be 
ultimately applied in an “invisible” manner behind a simple and easy user interface, with as 
few buttons and operations as possible.  

• Another critical requirement is that the process-wise transition towards the new integrated 
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service model will be achieved as smoothly and seamlessly as ever possible, so that the 
functioning services will not be interrupted, but integrated with the new ones. 

 

3.3 Malaga (ES) 

Point of departure for the envisaged service innovation 

The services innovation to be achieved in the framework of the INDEPENDENT project builds 
upon experience gained with an existing telecare service provided by FASS. The service is 
currently used by over 135.000 clients living in the community and constitutes – in terms of 
users - the largest telecare scheme in Europe. Key features of the telecare service providede by 
FASS addresses can be summarised as follows: 

• Paying direct and personal attention to any kind of eventuality for 24 hours a day every day 
of the year at the push of a button (fixed console or pendant worn by a user.) 

• Enable the immediate identification of the user and the simultaneous access to his/her 
personal profile at the time of the call. 

• Register the necessary data to have a proper attention with the user concerting interviews 
in the user’s home. 

• Enable the reception of any type of call by the user through the pendant button from 
anywhere at home. 

• Mobilize the necessary resources in case of an emergency. 

• Alert family and / or the person designated by the user if it was necessary. 

• Maintain regular contact with all the users. 

• Provide information and advise on benefits and services that the Andalusian Social Services 
System offers to our users. 

• Facilitate the implementation and maintenance of the Andalusian Telecare Service’s devices 
by qualified personnel at users’ home. 

Key features of the help desk service provided by SALUD can be summarised as follows: 

• Appointment service  

• Information and health advice  

• Anticipated living will  

• Management of free hospital choice and information on surgery waiting time 

• Second medical opinion 

• Communal home nursing 

• Tobacco-quitting line 

• Aids help-line 

• Translation service 

• SMS information service 

• Patirnt follow-up due to climatic reasons 

• Follow-up of frail older people after hospital discharge 
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The project preparation phase had revealed that the current social support services and actions 
provided by FASS can be considerably improved through better coordination with existing 
services provided by the health authorities (SALUD) in terms of an information desk. Many 
telecare clients do currently request those services (e.g. health information, GP appointments) 
via the telecare service. Interconnection of the two service – both technology wise and process 
wise – is expected to streamline service provision considerable, with positive impacts on service 
efficiency and effectiveness. More specifically, benefits expected to flow from the service 
innovation to be realised within INDEPENDNT include: 

• reach a wide section of the elderly population in a comparatively short period of time 

• direct clients straight to the required information without having to make several calls at the 
part of social care professionals, thus freeing-up valuable working time for other urgent 
tasks 

• save time at the part of informal careers who are in many cases the ones who call to obtain 
the information required by the older service clients 

Thus overall benefits are thus ultimately expected to flow to variouse stake holders including all 
users of social services and health service providede by FASS and SALUD,professional staff at 
FASS and SALUD and informal carers. 

New service scenario envisaged to be piloted 

It is planned to extend the scope of the current telecare service provided by FASS with a view to 
enabling a better coordinated service delivery with health related services provided by SALUD as 
graphically summarised by xxx overleaf.  In particular, the envisaged service innovation will 
address the following aspects: 

• Health professionals receive the call of social services, which are connected directly to the 
user to request information or an appointment. 

• The social care professionals can take the information directly from the user without having 
to make multiple calls. 

• Both Social and Health Services will be constantly updated on the lines of common action 
and the identification of users in each of the joint programs. 
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Exhibit 9:  Service innovation envisaged to be realised in Malaga 
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In technological regard, the integration of the services provided by FASS and SALUD is 
envisaged to be achieved through a web platform for the exchange of data between two call 
centres involved in terms of: 

• a web service for each call center. 

• a common communication interface enabling exchange of information between the different 
services. 

• a web client service in each of the call centers, which will be responsible to turn on the 
remote Web Service to exchange the information anytime it is required 

Generic ‘a priori’ requirements identified by the service providers  

A number of a priori requirements have been identified by the service providers that will be 
involved: 

• The service is to be compliant with relevant legislation e.g. on data protection, health, 
accessibility, etc. 

• Related to this, the development of a common protocol for activating joined service delivery 
will need to receive particular attention. 

• The identification of users with social needs and demands will deserve particular attention, 
as well as identifying those needs and demands that are the most common. 

Initial service requirements derived from first interactions with users 

A first focus group session was held with professionals of the two service provider organisations 
that will be involved in the pilot, namely two Salud Responde tele-operators, two nurses from 
SALUD and two FASS tele-assistants plus two FASS supervisors. The group was moderated by a 
FASS professional, with the support of three professionals from FASS and four professionals 
from SALUD.  

The group and the discussion among the member was fluent and friendly, giving time to each 
individual to have their opinion and suggestions and sharing and concluding in different aspects 
relevant to the groups and the services. The main conclusions were as follows: 
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• There was a strong evidence on the lack of knowledge about what the other organisation 
does and the catalogue or services provided. 

• Following that lack of knowledge, FASS tele care services often uses the emergency 
services (061) when seeking medical advise instead of contacting Salud Responde as it 
should be when there is no emergency question or potential medical risk. 

• There was a bit of difficulty in the way in which a call should be classified as only for 
medical advice or with a hidden emergency nature. In any case the assessment of same 
corresponds to the health services and a protocol should be generated in order to 
distinguish both cases. 

• Also, it was pointed out the singularity of the sector of the population that uses the tele 
care services, being older people with potential health problems. 

• When a user makes a question to Salud Responde about social matters in the current 
system, Salud Responde derives its users to a general web site with no knowledge or 
possibility for contact with social care services 

• It was agreed that information session should be organised to learn and understand the 
scope of action of each service and the way the function. 

• Another issue that caused concern was the data protection policy that exists at the moment 
between both entities, meaning that access rights to information is restricted due to a lack 
of legal agreement and therefore the communication and flow of information between the 
services is slow and restrictive in some cases, like names of GPs, appointments and similar.  

• There was agreement on the need to set up specific lines that identify the connection 
between both services without being dealt like any regular call. 

• Need from Salud Responde to know if any specific user is already part of the Andalusian 
tele care service and therefore can be referred straight away to them in case that a social 
demand is requested via Salud Responde. 

• Cases where the personnel from Salud Responde Detects a social need related to the 
activities from FASS should be reported to a contact point where those cases are dealt with 
by the social services without collapsing the health service line. 

• It should be noted that social related follow up calls should be referred to the tele care 
service when discharging someone form the hospital. 

• Need to set up a system where both services can connect with the user without cutting the 
conversation. 

• Users from FASS should be informed that FASS not only provides a point of contact in case 
of emergency but also is a tool for social interaction and active life. 

• Data bases from both services could be very useful when accessing or transferring a call, 
exact data fields should be assessed form the data protection law point of view. 

• Doctor appointments are more effective when the users be transferred directly to Salud 
Reponde. 

• Regular meeting should be organised to update each organisation about the other. 

• Data base and exchange of information should be updated in real time 

• Discharges from the hospital and protocol of action should be set down in order to see the 
exact procedure and data to be exchanged as well as the notes from the follow up that 
could be a valuable input for the health services, including redundant cases. 
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Finally, core requirements for improving the current system were identified: 

• Transferring of data and call should be provided in a direct manner 

• A session to inform and acknowledge the services from each organisation should be 
organised 

• Common knowledge of the respective protocol of each organisation should be provided 
when dealing with common or interconnected cases 

• Identification of incoming call from each of the services should be available at their 
respective call centres to differentiate FASS and Salud Responde incoming calls. 

• There should be an agreement on data protection so the relevant information can be 
exchanged. 

• Identification tool on whether a person is already using the tele care service of not should 
be provided. 

 

3.4 Hull (UK) 

Point of departure for the envisaged service innovation 

The use of technology in the transformation of health and social care services is an important 
element of national policy level. Hull Social Care & Housing Services (CityHull) has been working 
with partners on various small projects using preventative technology grant and ERDF 
resources. A significant step was taken in April 2008 with the establishment of a Joint eHealth 
partnership. The INDEPENDENT project has been developed in the context of this partnership 
and adds significant value to it. 

The City Council’s Lifeline Service has until very recently been managed by the City Council’s 
Housing Service. It is re-active and operated largely in isolation. During the recent corporate 
changes to the Council’s management structure it is now part of Social Care & Housing Services. 
This development indicated a strategic shift to more joint-up working. The Lifeline service is a 
Tunstall system. 

The eHealth partnership work provides the link to the work of the University and to the 
community/voluntary sector who provides support to users on a whole range of public health 
and care issues. It also provides the resources to commission work at neighbourhood level. 
(Connecting Neighbourhoods through Telehealth) 

Telemonitoring of heart failure patients (another eHealth project) also delivers with the support 
of a charity (Hull Churches Home from Hospital). This service is well established and well on the 
way to be mainstreamed. Currently, the telehealth services in Hull focus on the monitoring of 
patients with Heart Failure (HF) or Chronic Obstructive Airways Disease (COPD). The HF and 
COPD services run in parallel, with little overlap or cross-communication. In addition, there is no 
integration between telehealth services and telecare provision. No formal telekiosk service exists 
in Hull at present. Patients receiving telehealth for HF simply have the service removed without 
any ‘step-down’ option. There is no structured programme for screening the wider population in 
Hull for disease using telekiosks, though some silos of activity have been identified (e.g. use of a 
Wellpoint’ kiosk at a local health centre). 

One aspect of the service innovation to be realised within the INDEPENDENT project concerns 
end users of current telehealth services. There is a need that these receive significantly more 
signposting to available services than currently occurs. They are to be enabled to feel part of a 
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holistic, supportive structure, as opposed to simply having one disease process managed with a 
single intervention. Similarly, service providers are to be enabled experience enhanced 
communication channels, avoiding omissions in care and duplication of effort. Inter-
organisational links are to be enhanced as well, providing efficiencies in care delivery and 
ensuring seamless processes. Through telekiosks end users are to be provided with a low-
intensity but effective monitoring service that aims to increase insight into their own well-being, 
in addition to optimising disease management. Service providers are to be provided with an 
additional option for the management of older people with long-term conditions. Hull is also 
investing heavily in the new care and service models required to implement telehealth / telecare 
at scale, and in exporting these models to other regions.  The proposed telekiosks are to fit 
within this framework and so could be readily adopted by other care providers. 

There are currently 6000 residents connected to the Lifeline system and everybody over 85 will 
soon receive the service free of charge. The potential for expanding the more integrated service 
is expected to have a major impact on wellbeing not only of the users but also for their carers 
and their families. The Local Strategic Partnership under the leadership of the Council has 
recently identified 9 priorities which will improve the lives of Hull residents and all council 
business in partnership with other public services should be directed against those priorities. 
Assistive technologies can make a contribution to 5 of them. The Joint eHealth partnership 
reports against those priorities as it is part of this citywide partnership structure. In this context 
the combined investment from INDEPENDENT from delivery partners in Hull is expected to make 
a holistic contribution to social wellbeing. Seen against the fact that half of Hull’s population falls 
under the national category of deprived neighbourhoods, the impact is expected to be 
significant. 

New service scenario envisaged to be piloted 

The initial focus will be on expanding, enhancing, personalising and integrating current 
telehealth and telecare provision for older people in Hull. This is schematically summarised in 
Exhibit 10 overleaf. 

In relation to telehealth, the University of Hull will work closely with partners in the NHS, City 
Council, third sector and industry to integrate the current services for the older population. The 
first priority will be to identify how current processes work, and how these can be enhanced to 
ensure inter-organisational co-operation and a user-focused service. 

For telekiosks, the priority is the development and piloting of a community-based telemonitoring 
service for older people who are ‘stepping-down’ from home-based telemonitoring, or who have 
been advised by health professionals to check physiological parameters on a fairly frequent 
basis. As with the home-based telemonitoring, this service will link to a nursing team who will 
act upon abnormal findings. 

Both elements of the projects are co-ordinated through the well established governance 
arrangements for the Joint eHealth Programme. This approach will guarantee a wide circulation 
as the partnership feeds via its stakeholder group into the regional level and is a member of the 
Whole Systems Demonstrator Action Network. 
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Exhibit 10: Initial modelling of the service innovation to be piloted in Hull 
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The Lifeline service will be linked to a newly established ‘Looking Local’ facility which will give 
users the opportunity to access a range of information via internet based TV. Such information 
will include advice on inclement weather, community transport services and   more personalised 
responses to calls. 

The outcome will be a reduction in preventable A & E admissions in particular out of hours, 
access to other assistive technologies and services closer to home. Hull has one of the highest 
levels of older people in residential care in the country and a high level of patients with complex 
long term health conditions (in particular heart disease and COPD). The combination of the two 
elements of the INDEPENDENT project will contribute to meeting these challenges through 
piloting different forms of service design and evaluating their impact. 

Generic ‘a priori’ requirements identified by the service provider 

A number of initial requirements on the further process of service development have been 
identified through the project preparation phase: 

• The development of use cases for both the broad telehealth offer and for telekiosks 
specifically will need to rely upon strong input from the users. This will also required input 
from third-sector organisations. 

• Discussions with technology providers will be necessary to identify challenges in the 
integration of telehealth and telecare services, and the linking in of telekiosk data to 
existing telehealth processes.  

• Service processes for telehealth and telekiosks will need to be developed in negotiation with 
variouse key stake holders including users, the NHS, University, social care providers and 
third sector representatives. 

• There is also a requirement to work closely with staff from the Lifeline Service who moved 
from an infrastructure perspective in housing to a social service provision. 

• When it comes to the staffing/supervision of the telekioks particular, detailed consultation 
with users will shape the choice of model and use case development. 

• The Lifeline provision requires cross-working with other digital inclusion initiatives in the 
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Council for example the ‘Enhanced Housing Options’ project (Looking Local). Other 
initiatives are government Connect which Hull City Council is now in the process of 
adopting. (all local authorities on one IT system) and IT provision for Building Schools for 
the Future, which will create one platform for all newly built schools in Hull.   

Initial requirements derived from first interactions with users 

A first focus carried out with key groups relevant to the pilot site (older people affected by 
general age-related decline, those suffering from chronic conditions and people engaged in 
volunteer social work) revelled a number of high-level learning points for further service 
development: 

• Two topics cropped up throughout the interaction with older end-users that relate to 
accessibility and availability of both technology and training. Many participants were not 
aware of what services are available to them, nor were they aware of where they can go 
for information, training and support. 

• Some participants who were aware of available services have been critical of accessibility 
both in terms of catering for a variety of physical disabilities and visual impairments. 

• The Community Alarm system (referred to mainly as Lifeline) was very popular with those 
who have it installed.  It also proved to be of great interest to those who did not currently 
have it, with the benefits being immediately obvious and desirable. 

• Cost cropped up as an issue, relating generally to mainstream ICT such as computers, as 
the cost of a new PC or laptop and a broadband connection is not immediately affordable to 
all.  

• Further questions were raised regarding the maintenance and upkeep of technology, 
specifically that bought directly by the user.  What would happen if something went wrong, 
and from where could free/cheap support be available in these circumstances? 

• It is clear that some participants have overcome all barriers relating to using technology, 
and regularly use computers for social, shopping and gaming activities. 

• There were encouraging responses from some participants who have stated a desire to use 
technology that is already available, however, not currently to them for a variety of 
reasons.  This suggests that the confidence barrier has largely been overcome, and in 
particular accessibility, cost and/or availability issues now need to be addressed. 

 

3.5 Milton Keynes (UK) 

Point of departure for the envisaged service innovation 

Initial considerations concerning service innovation to be realised in Milton Keynes are inspired 
by the UK Audit Commission’s advise that targeted services should be aimed at those in the 
older community who have not yet become dependent, but who have started to develop early 
signs of isolation or ill health. The purpose of these services is to help delay dependency and 
maintain independence for as long as possible. According to the UK Audit Commission’s advice 
such services should be focused on those older people most at risk. Councils should play a 
leadership role in delivering targeted services. Many low level interventions can be provided in 
the community, in partnership with social enterprises and through volunteer schemes.  

Against this background, the initial focus of activity within INDEPENDENT is to be put primarily 
on the needs of those older citizens that do not use telehealth or telecare services that are 
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currently available in Milton Keynes, with a view to enabling self care and preventative 
information through web information and messaging including content generation and 
affordable/usable delivery platforms. The broad perspective to be adopted for this pilot will 
accordingly address a cross section of MK elderly residents and build upon a number of ongoing 
activities. Older people and their carers/relatives need to have better and easier access to 
information and technology to help sustain active and independent lives. A broad based 
approach is envisaged - wider than care services such as telehealth and telealarms - to engage 
older people human interests across a wide spectrum so as to: 

• tap into the older people as a resource (potential themselves to engage in voluntary 
activity),  

• to help them join clubs/societies,  

• to help them know about social activities,  

• to help them to be able to do the ‘normal’ web based researches,  

• to help them do online shopping etc and 

• to help them avail themselves of other government online services (e.g. ability to book a 
doctors appointment online).  

For PC equipment loans it is envisaged to target a special subset within the general older 
population – older people in several categories identified by the Audit Commission (England and 
Wales) of being at high risk of social exclusion and who are identified as suffering from 
loneliness and the debilitating effects of being generally disconnected from family, friends and 
society as a whole. This group is likely to be, 

• aged 70 or over; and/or  

• living alone/no living children; and/or  

• no access to private car and never uses public transport; and/or  

• living in rented accommodation; and/or  

• low income, benefits as main source of income; and/or 

• no access to a telephone. 

In addition, Milton Keynes has already introduced first generation tele-monitoring systems into a 
collaboration between their Community Alarm Service (CAS) and the Primary Care Trust (PCT) to 
help care for patients with Chronic Obstructive Pulmonary Disorders (COPD), and the results are 
very encouraging. The systems employed for telecare and telehealth have historically been 
completely separate for the same patients, making the task of CAS staff more arduous and 
error-prone. This means that alert links to community nurses and the PCT are not properly 
supported, and information access can be incomplete. The CommonWell project is already 
addressing some key elements of process, technology and information integration. These 
concepts are to be developed further under INDEPENDENT to enable the inclusion of informal 
care networks and client engagement in self-care. Pulmonary diseases cost project partner 
Milton Keynes over €600,000 a year, primarily for emergency admissions. The average for a 
trust is 25,000 primary care consultations and 1,000 hospital admissions annually. Over 30% of 
emergency admissions are re-admitted to hospital within 90 days. Milton Keynes in common 
with NHS Trusts across the UK is searching for alternative models of care to treat COPD cases in 
a more timely way within primary care. The aim is to lighten the financial load of COPD on the 
PCT as well as give COPD patients a high level of care and improve their day-to-day quality of 
life. 
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New service scenario envisaged to be piloted 

The service scenario to be piloted is directed towards enabling those elderly who experience 
limited personal contact and have no other fixed support networks to remain independent and 
connected with the use of technology linked with the Voluntary sector. Based on the UK 
Government Strategy called ‘Opportunity Age’ and on the Audit Commission’s report reviewing 
progress against this strategy a number of targeted services are expected to be provided:  

• provide loan PC equipment and software, 

• provide a specially designed easy to use system interface for the Older People, 

• provide DigiTV style web services designed for the older people,  

• explain to the older people and their carers what entitlements they have to access benefits 
and help - in effect a replication or deep embedding of the Direct Gov style web information 
targeted at the older people and carers in a local information portal, 

• seek to actively promote Direct Payments (benefits) processes as opposed to 
commissioning via the local authority  

• seek to link the older people with their families and voluntary sector agencies  via web 
cams and other communications services,  

• provide online facilities targeted at and designed for the older people – e.g. to maintain a 
diary/record reminder to aid their self medication 

• seek to link them as individuals with a range of agencies who will be given access to them 
via their registration within the portal 

• re-use the Stream Development video content from Hull 

Initial ‘a priori’ requirements identified by the service provider  

A number of generic requirements have been identified by the service providers during the 
project preparation phase:  

• A mixture of printed and web based information is envisaged to be required to be 
distributed to the target population.  

• Web based information is to be accessible at home and in community centres for those 
with/able to use PCs/DigiTV.  

• Targeted services are to be low to medium cost and should be delivered alongside 
mainstream services.  

• The council needs to understand its community to be able to plan and design the particular 
additional services that will have most impact for the people to be served.  

• The costs of these services should be quantified and their impact should be evaluated. 

Initial requirements derived from first interaction with users 

A first focus group involving older PC users that were identified as those who were in need of 
home support in all forms i.e. social, technical and economic via or provided by third sector 
home carers who in turn where reliant upon support and advice from Carers MK or ConnectMK. 
A number of learning points were derived from this exercise in relation to further use case 
development:  

• Physical impairment or dissatisfaction with PC Equipment was discussed and generally only 
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a small number of themes emerged; they were its power consumption, the space it took up 
in their homes and the inability to read small text on differing websites. 

• Generally the group was very positive in their desire to use the PC and the internet on a 
daily basis, most especially where it was felt that it allowed them to keep in contact with 
their friends and family and to conduct some of their daily tasks such as heavy item food 
shopping. 

• In the context of the ConnectMk PC loan scheme it was universally accepted that the cost 
was low, but the barrier to effective usage was high. There was some frustration that they 
need to learn more and to be enabled to do more and this was only being partially 
addressed. A discussion took place on the provision of support and all seemed to conclude 
that it was an unresolved issue. 

• The key issue to emerge was one of having a ‘trusted’ support agency/person that users 
could turn to easily in the event that an unforeseen issue arose, whether that is with the 
equipment, additions to the equipment, or of its practical day to day use.  

• A key concern was that many felt worried that as they become more dependent on its use 
that the Government and/or the ISP’s would suddenly start to charge for ‘email usage’ and 
accessing government/local government sites, or that in sometime in the future any service 
which is currently free (such as home food deliveries) would start charging for their 
services.  

• The conclusion made by the focus group was that they urged that some thought and 
consideration be put into creating some form of on-going training needs assessment, so 
that they could practically be signposted to the right type of training and training provider 
all had a high degree of motivation to build a better understanding.  

• The biggest single area of issue consensus was the desire to have the ability to simply ring 
an ‘advice line’ for help, technical support and general guidance in much the same way as 
they do with Carers MK at the moment. 

• Exploring new ways to interact with everyday tasks 

• When it comes to new ways to interact with everyday tasks a clear crisis of confidence was 
obvious in the respect financial transactions that they might ever consider undertaking.  

• Online shopping was perceived as a ‘necessary evil’ by some, but their confidence in using 
it to pay general bills or to use Internet Banking was severely undermined by stories they 
had read and concerns about security and viruses. 

• Again better training/education and the provision of access to a ‘trusted advisor’ were 
generally regarded as a suitable way to address theses concerns. All seemed to agree that 
a small charge for the service to help defer cost would be acceptable. 

• Particular interest was shown in how they one could make an appointment with a Doctor 
over the internet. Another key issue that was raised is that it was felt that every day or 
upon start-up the PC’s ‘user-interface’ would be highly beneficial if it could constantly 
display tasks/appointments for that day.  

• All end-users believed that using VoIP/Webcam to make internet face-to-face calls was 
exciting and something that they would love to do, as you would expect those that had 
close family living abroad were particularly enthusiastic. 

• If they couldn’t afford to buy a PC they thought that loaning a PC at a small weekly cost 
with no contract commitment (this seemed particularly important) was an excellent way to 
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become connected and to get involved.  

• There was an over-whelming majority who concluded that with the right support a PC 
combined with the ability to make and receive web calls would indeed help improve their 
independence and improve the way that they planned and ran their day to day lives.  

• Generally costs were thought to be reasonable and were not seen as a barrier to take-up 

• Services efficacy was deemed to be key to a productive end-user experience 

• No discriminating or ethical issues arose 

• When it comes to legal/regulatory aspects, equipment compliance was deemed essential 
and the only legal requirement is to ensure that the agreement that end-users sign is 
crystal clear and free of jargon. 

 

3.6 Dublin (IE) 

Point of departure for the envisaged service innovation 

The initial focus of the service innovation to be achieved is on improving the situation of people 
with dementia and their carers. These are to receive an enhanced telecare package that not 
alone supports them in the community, but is also set up to alert the key health professionals 
involved in their care to their changing needs.  The end users are to benefit from the 
reassurance that telecare can bring to both carers and to people with dementia, and other 
benefits such as accident prevention, increased independence, peace of mind etc. The service 
providers is to benefit from a well developed robust communication system that enables the 
‘telecare service’ to run smoothly and ensure that key information is shared in a time 
appropriate way with the key stakeholders involved in the person with dementia’s care. Society 
at large is expected to benefit by further development of how telecare, and it’s support systems 
can support people to live more independently and for longer in the community. 

The current situation is one where the main service provider of homecare and other community 
services for people with dementia and their carers, the Alzheimer Society of Ireland, has begun 
to roll-out telecare support packages for clients who can be expected to benefit from such 
technology.  Monitoring and organisation of response to alerts is provided by a commercial 
telecare provider - Emergency Response. About 100 families have received an enhanced 
telecare package across three counties in a specified region of Ireland.  An evaluation has 
proved positive, however it has highlighted a number of areas integration of current services 
needs to be improved. The service innovation to be realised will build upon these experiences.   

There are three main areas that now will be looked at. Communication systems were highlighted 
in the evaluation from the staff as being key to the success of the project.  The aim through the 
INDEPENDENT digital infrastructure is to further develop the communication system between 
the service provider (ASI), the monitoring centre (ER) and the clients and families.  Alarm data 
that is generated as a result of the telecare sensors are not current being optimally used or 
communicated between all of the partners.  The aim is to set up an ethically and robust 
communication system that allows for alarm usage of the client to be shared in a way that 
improves their experience of the service and allows for early intervention from the service 
provider. 

The second key area that is to be examined further is the integration between the service 
provided and the knowledge gained through telecare and how that is shared with the 
community teams that support the person with dementia to stay at home.  This data could be 



  D1.1: Requirements for INDEPENDENT services and systems v1 

46 

an early indication of change in the course of the dementia disease, or indeed a change in the 
carers’ ability to cope and alerting the primary care teams so that an appropriate response can 
be put in place is the next challenge for the project. 

Thirdly, the social response element of the telecare packages challenges the service provider to 
look at added value to the carers of developing technology to meet social and reassurance 
needs and this is also a focus for the future through Independent. 

New service scenario envisaged to be piloted 

The service scenario to be piloted is to create a more integrated approach to augment the 
telecare service by bolstering communication systems and building relationships with key 
professionals in the community. 

The proposed pilot will work closely with the partners to establish a sound, ethically based 
means of communicating alarm data between the stakeholders in the individual’s care.  This will 
be supported through technological components to be explored through the pilot – e.g. real time 
data, establishing alarm data reports and sharing across sites etc. 

Further technological supports and development will enable us to tag on the social reassurance 
side of telecare to the proposed pilot. The pilot is schematically presented in the following 
'before and after' scenarios. 
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Generic ‘a priori’ requirements identified by the service provider 

In developing the cases for the pilot side one needs to be aware that due to the cognitive 
problems of the end users of the Telecare services that care needs to be taken as to how to 
collect their input.   

In addition, it is recognised that one of the main pilot groups will be the primary carers (family) of 
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the end service users. For many of these people, time constraints to come together to consult 
need to be taken into consideration when bringing together groups. 

Initial requirements derived from first interaction with users 

A first focus group has been with five care co-ordinators employed by ASI, and one regional 
manager for services in the Eastern Region (Dublin, Kildare and Wicklow) employed by ASI.  
These were selected as they are responsible for assessment and referral of clients to telecare 
service.   

• While one instance of a monthly reporting sheet being sent from ER to one of the ASI Care 
Co-ordinators was reported, in the main the care co-ordinators did not report regular 
contacts or sharing of information between themselves and ER.   

• Three main problem areas were identified: 

 After referral of client to ER, no follow-up information received regarding 
the status of installation of telecare, any problems, etc.  Carers often refer 
back to ASI for updates if there is a delay in installation, and ASI care co-
ordinators do not have the requisite information. 

 No regular update on alerts/events is currently available 

 Similar issues to point 1 above tend to arise when it comes to removal of 
telecare package when a client no longer needs it  

• Care co-ordinators also referred to confusion on the part of carers as to who is the 
appropriate party to contact in the case of problems with telecare system.  

• They felt however that carers were, on the whole, very satisfied with the telecare service 
and the service provided by ASI in general.  Regarding the telecare service, the key benefits 
reported were peace of mind, reassurance, security and safety. It was felt that this reduced 
the strain on carers and enabled them to provide care for longer 

• Care co-ordinators also identified benefits for people with dementia.  They felt that the 
telecare service gives people with dementia more independence and autonomy, and 
enabled them to continue to live at home for longer than they otherwise would. 

• When it comes to experience/level of satisfaction with current general service provision, 
care co-ordinators reported significant difficulties in linking with HSE staff (i.e. primary and 
community care staff employed by the Irish public health service as opposed to those 
employed by ASI).  Their experience was one of intermittent contact, on an ad hoc basis, 
that was highly dependent on the approach and attitude of individuals.   

• It was also felt that many of these problems were caused by under-resourcing of HSE staff, 
high caseloads and restrictions on time and funding.  However, they did identify the new 
primary care teams (especially community occupational therapists), and the Psychiatry of 
Old Age service as good in terms of co-ordination and communication. 

• In relation to perceived advantages and disadvantages of INDEPENDENT digital 
infrastructure envisaged to be piloted care co-ordinators felt that the content of the pilot 
proposal for Ireland was of direct relevance to their work with telecare.  They were very 
positive about the opportunity to work in a more co-ordinated fashion with Emergency 
Response.   

• When it comes to the potential mode of delivery of the solution, while they did discuss a 
web- or intranet-based interface they also felt that they might not have time to log in and 
check this every day.  Alternative modes suggested included SMS messaging and emails.  
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They agreed that all of them check their emails every day.   

• They were keen to develop a ‘red flag’ system for individual clients, however said that they 
did not anticipate that this would be required for the majority of their clients.  Nonetheless, 
they felt this would be useful. 

• When it comes to the impact of the Independent project on their internal organisational 
process, the care co-ordinators agreed that none of them have the time on their own to 
manage the telecare service on top of their own caseload.   

• It was felt that it would be useful to assign a named person with ASI who would be the 
telecare service manager.  This person should liaise with another named contact in ER to 
manage day to day operation of the telecare service, and co-ordinate work between ASI 
and ER.  This person would also receive regular updates from ER, and distribute these to 
care co-ordinators.  He/she would be the contact point for clients of the service who wish to 
contact ASI with any queries.  The Telecare manager would also be responsible for triaging 
red alerts and contact relevant care co-ordinators.   

3.7 Candidate instances for the investigation of precursor 
applications 

A dedicated strand of work to be performed during the first year of the overall project aims at 
taking advantage from any precursor applications to INDEPENDENT that may exist in the pilot. 
Where suitable precursor applications are in operation, these are to be analyzed with a view to 
learning useful lessons for the further specification of INDEPENDENT services.  

In a first step, a set of potential candidate instance have been identified (Exhibit 12). These 
include pilot implementations or more mature services that apply ICT components in order to 
provide support to one or more end user groups addressed by INDEPENDENT, e.g. older people 
with general age related decline, older people at-risk of social exclusion, people with chronic 
diseases. Beyond this, they cover, in one way or another, core aspects addressed by 
INDEPENDENT, in particular : 

• The utilisation of ICT in order to deliver better joined-up services cutting across the usual 
boundaries between individual services that have traditionally providede in an 
uncoordinated manner, 

• Or at least ICT applications where social care and/or healthcare aspects are both 
considered, even though not in terms of integrated service delivery. 

In a second step, individual instances will be selected for further investigation according a 
common approach using documentary analysis (relevant statistics, annual reports, mission 
statements etc), short interviews and observation methods as appropriate. Key analytical 
dimensions that are envisaged to be addressed in that context are summarized in (Exhibit 11) 
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Exhibit 11: Initial set of analytical dimensions to be covered by precursor 
investigation 

Analytical dimension Guiding research questions  

Operational background 

 
- Operational status: Since when is the precursor application in 

operation? Has it been mainstreamed yet or do concrete 
plans for mainstreaming exist? 

- Funding and revenue (e.g. is the pre-cursor system mandated 
or funded by statutory health/social authorities to provide 
services?) 

ICT-based services provided - Services provided (telecare, telehealth, other) 

- Service process (for service process model) 

- How many people in the catchment area covered by the 
service(s) 

- History of the clients involved 

- Co-ordination of social care and healthcare service 

- Co-ordination of professional support and voluntary/informal 
support  

- Backroom organisation of call/monitoring centre that may be 
involved 

- What is the typical core package provided; are add-ons 
available? 

- What technology/software is used? 

- Name of manufacturer/suppliers 

Information flow 

 
- Is it necessary to manually contact any of the parties 

involved, e.g. clinicians / social care staff by phone, or is 
there a technical solution in place for this? 

- What is done with user related information collated, e.g. 
monitoring results? 

- Where is information stored and who owns the information? 

- How is information shared among the variouse parties 
involved? 

- Are any issues around informed consent, privacy and data 
protection addressed? 

Horizontal themes 

 
- Co-ordination between pre-cursor system and other health 

and social care providers 

- Staffing changes and service process changes as a result of 
the introduction of the new service 

- Costs and benefits involved 

- Business-case for different actors involved 

- Any difficulties or lessons to learn? 
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Exhibit 12:  Candidate instances id for investigation of precursor applications 

 

Title Country Description Aspects of potential interest to 
INDEPENDENT 

Operationa
l status 

Pazio NL PAZIO is a health related service platform. Users can log into a secure internet 
environment with your DigiD (is a password service in the Netherlands that is also used 
for fillin gin your taxes). Once a user has logged in, there is access to several health 
related applications. Through these applications the health consumer communicates with 
his carers and health researchers from the location he chooses. 

The goals of PAZIO include: 

- Provision of health information to the care consumer: realiable and approachable from 
one location. 

- Intergration of care in the first line and the care chain. 

- Combining research, prevention, and care. 

- Develop PAZIO together with the health consumer and the health carer. 

- Provide an open platform for innovative eHealth applications. 
The first release of PAZIO contains the following eHealth services: eConsult, eAfspraak, 
eRecept, diabetis selfmanagement, research online. 

The services that are provided through this platform should be seen as a sort of apps that 
can be installed through the platform if necessary. 

- Secure technology platform for service 
provision by multiple actors (technical, legal, 
economic aspects) 

- Overlap re user groups targeted by 
INDEPENDENT 

- User/consumer involvement in service 
development process  

 

Pilot/trial 

Live Video 
Coaching 

NL Live video coaching is a service offering online fitness life lessons that can be attended 
from home. Participants log into the service and switch to a webcam. There is a personal 
contact between the coach and the participant. Before and after the lesson participants 
can chat with each other. 

At maximum 15 participants can attend a single lesson. This enables physiotherapists 
doing rehabilitation exercises with 15 patients at the same time, without requiring these 
to physically visit the practice. If a patient misses a lesson for some reason he/she has 
the possibility to view the lesson in the following 24 hours. The live video coaching 
program is intended to be provided as an add-on service beyond regular treatment 
usually received by people suffering from Arthritis, Diabetics, COPD, Obesitas, Chronic 
Heartfailure. Currently, a trial with Erasmus MC (medical hospital in Rotterdam) addresses 
type 2 diabetics. Evaluation results are expected to become available after the summer. A 

- Overlap with user groups targeted by 
INDEPENDENT 

- Remote care application augmenting medical 
therapy with technologies applied by 
INDEPENDENT (processual, egal, economic 
aspects) 

Pilot/trial  

(Planned to be 
linked to Pazio 
platform as 
described above). 
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second trial with COPD patients is starting as well.  

First experiences suggest that people are of case not used to do online exercises. 
Because the patients are welcomed when they log in, a sort two-way communication is 
taking place and this seems an important motivational factor.  It has been reported that 
people become more faithful to the therapy, because it is noticed by the others if 
someone is not there. 

Motiva NL The remote patient management platform Motiva supports the facilitation of self 
management of patients. It provides the possibility for telemonitoring and support in a 
network structure (integration of the 0e, 1e, 2e line of care). Remote patient 
management can deliver an important contribution to maintain the quality of life of 
chronic disease patients and improve the quality and efficiency of health care. The health 
process surrounding chronic diseases aims at putting the patient at the centre, by making 
it possible that policlinical and hospital processes are being related to the GP and the 
home living environment. 

Together with Zilveren Kruis Achmea (insurer) Philips is going to build a national covering 
platform of remote patient management together with motiva. Patients can choose which 
level of support they want from a medical service center. The project is aimed at patients 
with Chronic Heartfailure, COPD and diabetics. Further groups of patients may be 
addressed at a later stage. The participating patients receive a settop box to be used with 
their ordinary TV set, including wireless receivers for devices enabling monitoring of vital 
parameters. Care providers have access to central national databases through a web 
application.   

- Overlap with user groups targeted by 
INDEPENDENT 

- Secure platform for provision of different 
applications (processual, technical, economic, 
legal aspects) 

 

Pilot/trial 

Koala NL KPN, Health insurer Menzis and health care organization Sensire/Thuiszorg Groningen 
jointly launched Koala foundation. Koala stands for “Looking from a distance, a logical 
alternative” and has the goal to optimize health care and wellbeing of people with a 
chronic disease. 

Koala offers care from a distance through the TV set. With help of an easy to operate 
camera patients can contact a medical service center 24 hours a day. Besides camera 
contact, there is a possibility to deploy several diagnostic devices such as blood pressure, 
weight, Sp02 measurements and ECG devices. The new aspect in this pilot concerns the 
fact that both cure and care is being delivered through one single service center. The 
service center is part of an existing medical service center of ‘Thuiszorg Groningen’.  

It has been reported that a number care clients are using Koala frequently, while the 
majority of patients is not using the service or at least very infrequently. The replacement 
effects (in which different care through use of Koala becomes redundant) come into 
effect mainly because of “frequent callers”. In about 60 percent of the cases in which 
Koala is being used other health related activities/interventions can be replaced. A large 
part of these activities, almost 40 percent, concerns the replacement of a visit by a nurse. 

- Secure technology platform for service 
provision by multiple actors (technical, legal, 
economic aspects) 

- Overlap re user groups targeted by 
INDEPENDENT 

 

Pilot / trial 
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When it comes to cure mostly monitoring is concerned. Here again, a comparatively small 
proportion of patients make up for the biggest share of contacts. The contacts largely 
concern the process of monitoring, and do not tend to replace or prevent the care itself. 
In a number of cases a visit to the hospital has been reported to have been prevented.  

PAL4 NL PAL4 (Personal Assistant for Life) is a non-profit organisation running an open platform 
that enables provision of a variety of supportive services into older peoples’ homes. 
Organisations providing social care, health care and/or other forms of support to older 
people in the community can utilise a common technology platform for developing and 
providing services according to their own branding and layout. Currently, over 30 
organisations have joined PAL4 with a view to pursuing service innovation according to a 
joint motto: cooperate on infrastructure, compete on services. 

Healthcare organisations, social care organisations, insurance companies and other 
organisations supporting older or disabled people utilise PAL4 for providing services like 
“Zorg of Afstand” (Healthcare at a distance), “Welzijnsondersteuning” (Welfare support), 
PAL4-alarm, PAL4-access, or PAL4-dementia available. In technological regard PAL4 
features a number applications such as: 

- Well being: videoconferencing, games, provision of different kinds of information, 
broadcasting 

- Safety: alarms, sensors, entrance control, key management 

- Remote healthcare: videoconferencing, tele-consultation, medication monitoring, 
telemedicine 

- In public places (e.g. in small villages): video contact services 
Services are available to end users through membership or subscription. In case of 
medical indication, the use of PAL4 may fully or partly be paid by the AWBZ or by a 
health insurer.  Beyond this, organisations make use of available applications for 
collaborative purposes. Access is possible via an easy-to-use touch screen or via an 

- Secure technology platform for service 
provision by multiple actors (technical, legal, 
economic aspects) 

- Overlap re user groups targeted by 
INDEPENDENT 

 

Mainstreamed 
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ordinary TV set. Through the Internet, PAL4 can also be accessed by means of an 
ordinary desk top PC or notebook. 

Moving 
forward 
assistive 
technology 
project 

IE Targets adults aged between eighteen and sixty-five with a physical or sensory disability.  
January 2008, an assessment was carried out to evaluate the progress of the scheme 
after one year in operation. A questionnaire was designed by Caring for Carers Ireland 
and it was administered to a total of 59 households. Over 80% reported increased peace 
of mind and over 75% expressed the desire to try out new technologies. 

- Overlap re user groups targeted by 
INDEPENDENT 

- Benefits of assistive technology (quality of 
life, processual, economic aspects) 

 

Mainstreamed 

Fold 
TeleCare/Tele
Care Housing 

IE Fold is a housing association operating in Northern Ireland and, since 2001, in the 
Republic of Ireland.  Fold provides Telecare to 17,000 users in the Island of Ireland.  The 
association also provides supportive housing (that covers people with dementia and their 
partners) with integrated Telecare services. 

Fold also provides telehealth services and has plans to integrate telecare and telehealth.  
The organisation has also developed good links with health and social care providers in 
Northern Ireland and the Republic of Ireland 

- Overlap re user groups targeted by 
INDEPENDENT 

- Integration of telecare and telehealth 
(technological, processual, economic aspects) 

- Mainstreaming into day to day care/housing 
(processual, economic, legal aspects) 

 

Mainstreamed 

Community 
Alarm Services 

U.K. Kingston Care Service delivers to 5,352 dwellings to altogether 6,656 clients telecare 
alarms. Clients include sheltered housing schemes, housing associations and council 
properties and domestic violence clients. The service used to be part of Housing Services, 
but has now integrated into Social Care provision 

The service has been mainstreamed for ca 10 years current annual budget  £ 2,587,311 

- Overlap re user groups targeted by 
INDEPENDENT 

- Mainstreaming into day to day care/housing 
(processual, economic, legal aspects) 

 

Mainstreamed 

Telecare 
Support 
Scheme 

U.K. Social Care & Housing Services as lead partner managed an EU funded (ERDF) project 
with a charity Hull Churches Home from Hospital , STREAM  ( ITPV), NHS Heart Failure 
Unit, Tunstall to assist heart patients in adopting telemonitoring services and STREAM.  

The project rained volunteers and created 10 new jobs. It assisted 500 people accessing 
ICT. Joint up service between 5 delivery partners 

- Overlap re user groups targeted by 
INDEPENDENT 

- Integration of telecare and telehealth 
(technological, processual, economic aspects) 

 

Pilot / trial 

 



  D1.1: Requirements for INDEPENDENT services and systems v1 

55 

4. The legal and regulatory environment  

The first phase of the project included an investigation of legislation and regulation, both on the 
national and regional governance levels, which is likely to have a bearing on the design and 
implementation of the pilot scenarios described in the previous chapter.  

In view of the immature nature of the INDEPENDENT service domain as a self-standing field of 
ICT implementation, it may not come as a surprise that no dedicated legal and regulatory 
framework has emerged in this domain as of today. Nevertheless, a number of policy/regulatory 
fields have relevance for ICT-enabled services directed towards the well being and independent 
living of older people. Together they provide a rather dispersed and patchy frame of reference for 
legal and regulatory guidance of the various actors involved, in particular when it comes to 
developing services that cut across existing domain boundaries such as social acre and medical 
care. In general, variouse fields of legislation/regulation deserve attention here, whereby the 
situation varies from country to country, i.e. pilot site to pilot site: 

• Data protection and data privacy 

• Liability 

• Licensing and quality control 

• Patient rights 

• Ethics approval  

• Sectoral / organizational codes of practices, guidelines and quality standards 

Exhibit 13 provides an overview of individual pieces of legislation/regulation that have been 
identified in relation to these legislative/regulative fields at the European and national 
governance levels. These are then described in more detail in the subsequent sections. 

 

Exhibit 13:  Overview legal and regulatory aspects of potential relevance to the 
service scenarios to be piloted 

Legislative/re
gulatory 
dimension 

Governance 
level  

Legislation / regulation of potential relevance 

EU - Directive 95/46/EC (Data Protection Directive): on the protection of 
individuals with the regard to the processing of personal data and the 
free movement of such data . 

- Directive 2002/58/EC concerning the processing of personal data and 
the protection of privacy in the electronic communications sector.  

Geldrop(NL) - Law on protection of personal data (WBP: Wet Bescherming 
Persoonsgegevens) 

- Legislation on the use of the Citizen Service Number (BSN) in 
healthcare 

- Electronic health record (EHR) 

- The Medical Treatment Act (Wet Behandelingsovereenkomst (WGBO) 

Trikala(GR) - The Hellenic Data Protection  Authority (HDPA) 

Data protection 
& data privacy 

Malaga(ES) - Personal Data Protection Law(1999) ORGANIC LAW 15/1999 of 13 
December on the Protection of Personal Data(Organic law 15/99). 

- Safety of medical information 41/2002 

- Royal Decree 994/1999 
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Legislative/re
gulatory 
dimension 

Governance 
level  

Legislation / regulation of potential relevance 

Hull(UK), Milton 
Keynes(UK) 

- UK Data Protection Act 1998 

- Health and Social Care Act 2001 

 

Dublin(IE) - Data Protection Amendment ACT 2003 

EU - Directive 2000/31/EC (known as the e-commerce directive) 

- Directive 85/374/EEC Product Liability 

- COUNCIL DIRECTIVE 93/42/EEC of 14 June 1993 concerning medical 
devices  

- Diagnostic in vitro devices (DIR 98/79) EC 

Liability 

Trikala(GR) - Medical Devices, Greek Law: ∆Υ7/οικ2480/ΦΕΚ679Β'/13-9-94 (to be 
replaced on 21-3-2010 by : ∆Υ8δ/Γ.Π.οικ130648/ΦΕΚ 2198Β/02-10-
2009) 

- Diagnostic in vitro devices, Greek law : ∆Υ8δ/οικ3607/892/ΦΕΚ 
1060Β'/10-8-01) 

EU - Directive 2005/36/EC on the recognition of professional qualifications  

Gelderop(NL) - Law Occupations in Individual Healtcare - Wet Beroepen in de 
Individuele Gezondheidszorg (BIG) 

- Quality of Healthcare institutions act (Kwalitetswet Zorginstellingen) 
and Medical treatment act (Wet Geneeskundige 
Behandelovereenkomst) 

Malaga(ES) - Health Andalusia Region Law (1998 May) 

Licensing & 
quality control 

Hull(UK), Milton 
Keynes(UK) 

- Health and Social Care Act 2001 

EU - -The European Charter of Fundamental Human Rights 

- -The European Convention on Human Rights and Biomedicine 

Malaga(ES) - Equal opportunity, no discrimination and universal accessibility of 
handicapped people: Independent living / accessibility 51/2003 

- Health Andalusia Region Law (1998 May) 

- Vital Individual Wish Law (2003 October) 

- Decree (2003 may) 

- Decree (1996 may) 

- Palliative Care Integral Plan (2008) 

- Dependency Situation Integral Plan(2008) 

Patient Rights 

Hull(UK), Milton 
Keynes(UK) 

- Mental Capacity Act 2005 

- Fair Access to Care Services (FACS) 

EU - Directive 2001/20/EC The Clinical Trials Directive 

Geldrop(NL) - The Medical Research Involving Human Subjects Act (WMO) 

Malaga(ES) - Public Health Act 14/1986 

- A network of Research Ethics Committees (CEICs) has been 
established according to the Real Decreto 223/2004 

Hull(UK), Milton 
Keynes(UK) 

- National Research Ethics Service (NHS) 

- United Kingdom Ethics Committee Authority (UKECA) 

Ethics approval 

Dublin(IE) - The Ethics Committees Supervisory Body (ECSB) 

Sectoral/ 
organizational 
codes of 
practice and  
guidelines 

Hull(UK) - Government Connect initiative 

- Clinical governance policies of both the community and acute NHS 
trusts 

- Nursing and Midwifery Council Code 

- Final evaluation report from the 3 pilot sites for the Whole Systems 
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Legislative/re
gulatory 
dimension 

Governance 
level  

Legislation / regulation of potential relevance 

Demonstrator Action Network 

- The current PASA system for procuring Telehealth and Telecare 
equipment 

- Strategic Health Authority in Yorkshire and the Humber 

- Policy (DH (2008) 1 entitled ‘Transforming Adult Social Care’ 

Milton 
Keynes(UK) 

- Social Care Services 

- UK Local Authority best practice and policy 

- Social Care Service provision 

Dublin(IE) - IS0 9001 

- Telecare Service Association (TSA) standard 

4.1 Data protection 

Legislation and regulation concerning the protection of personal data is of central relevance for 
the services to be developed and piloted within the project. In general, the recognition of 
privacy is deeply rooted in the history of modern societies and interest in the right of privacy 
particularly increased with the advent of information technology. Today, all European Member 
States have put some kind of data protection legislation in place which sets out specific rules 
covering the handling of electronic data. This may include a general law that governs the 
collection, use and dissemination of personal information by both the public and private sectors. 
It may also include sectoral laws governing data protection in relation to specific domains such 
as health care, social care and so on. 

In general, data protection provisions tend to describe personal information as data that are 
afforded protection at every step from collection to storage and dissemination. Basic principles 
that have frequently been enshrined into legislation include that personal data are obtained 
fairly (e.g. not violating informational self-determination) and lawfully (e.g. consent-based); that 
they are used only for the original specified purpose; that they are adequate, relevant and not 
excessive to purpose; that they are accurate and up to date as well as accessible to the subject 
and that they are kept secure and destroyed after its purpose is completed. 

Regulatory / legislative framework at the European governance level 

The European Data Protection Directive 

The EU Data Protection Directive 95/46/EC (DPD) complements fundamental rights in the area 
of personal data protection. Personal data are defined as "any information relating to an 
identified or identifiable natural person ("data subject"); an identifiable person is one who can 
be identified, directly or indirectly, in particular by reference to an identification number or to 
one or more factors specific to his physical, physiological, mental, economic, cultural or social 
identity;" (art. 2 a). 

By adopting the Data Protection Directive of 1995 (Directive 95/46/EC) the European Union set 
legally binding rules for the protection of individuals with regard to the processing of personal 
data. Through this regulation basic principles for processing personal data have been stipulated 
which have to be followed in all Member States:  

• Transparency: The data subject has the right to be informed when his personal data are 
being processed. The controller must provide his name and address, the purpose of 
processing, the recipients of the data and all other information required to ensure the 
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processing is fair. (art. 10 and 11). Data may be processed only under the following 
circumstances (art. 7):  

 when the data subject has given his consent 

 when the processing is necessary for the performance of or the entering 
into a contract 

 when processing is necessary for compliance with a legal obligation 

 when processing is necessary in order to protect the vital interests of the 
data subject 

 when processing is necessary for the performance of a task carried out in 
the public interest or in the exercise of official authority vested in the 
controller or in a third party to whom the data are disclosed 

 when processing is necessary for the purposes of the legitimate interests 
pursued by the controller or by the third party or parties to whom the data 
are disclosed, except where such interests are overridden by the interests 
for fundamental rights and freedoms of the data subject 

The data subject has the right to access all data processed about him. The data subject even has the 
right to demand the rectification, deletion or blocking of data that is incomplete, inaccurate or isn't 
being processed in compliance with the data protection rules. (art. 12) 

• Legitimate purpose: Personal data can only be processed for specified explicit and 
legitimate purposes and may not be processed further in a way incompatible with those 
purposes. (art. 6 b) 

• Proportionality: Personal data may be processed only insofar as it is adequate, relevant 
and not excessive in relation to the purposes for which they are collected and/or further 
processed. The data must be accurate and, where necessary, kept up to date; every 
reasonable step must be taken to ensure that data which are inaccurate or incomplete, 
having regard to the purposes for which they were collected or for which they are further 
processed, are erased or rectified; The data shouldn't be kept in a form which permits 
identification of data subjects for longer than is necessary for the purposes for which the 
data were collected or for which they are further processed. Member States shall lay down 
appropriate safeguards for personal data stored for longer periods for historical, statistical 
or scientific use. (art. 6) When sensitive personal data (can be: religious beliefs, political 
opinions, health, sexual orientation, race, membership of past organisations) are being 
processed, extra restrictions apply. (art. 8)  

Directive 2002/58/EC concerning the processing of personal data and the protection of privacy 
in the electronic communications sector. 

The Data Protection Directive of 1995 was complemented in 2002 (Directive 2002/58/EC), with 
particular respect to the processing of personal data in the electronic communication sector. It 
applies to all matters which are not specifically covered by the 1995 Directive. The main 
provision made in the 2002 Directive concerns the duty of electronic communication providers is 
to ensure security of services (art. 4). This obligation also includes the duty to inform 
subscribers whenever there is a particular risk, such as a virus or other malware attack (art. 
4.2). Another provision concerns maintenance of confidentiality of information. Here the 
addressees are Member States, who should prohibit listening, tapping, storage or other kinds of 
interception or surveillance of communication and related traffic unless the users have given 
their consent or specific conditions (art. 15.1) have been fulfilled. 
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National level regulation/legislation potentially relevant to the pilot site in the 
Netherlands 

Law on protection of personal data (Wet Bescherming Persoonsgegevens) 

This law provides rules and privacy criteria for healthcare providers to keep and process 
personal data. It exists since 2001, when it replaced the old law of personal registrations (WPR). 
WBP protects the person of whom the data concerns and the duties of the parties who use the 
data. According to WBP personal data is data that contains information relating to a real person 
and that person is identifiable. The legislation actually applies to ‘paper’ records, but also offers 
an adequate legislative framework for a digital record. (Haveman et al, 2007). 

The law further states that the usage of data should be based on an informed consent of the 
person and that it should be given by free will. In article 25 a code of conduct for the use of 
personal data in research is offered. The purpose is to support Dutch universities that conduct 
scientific research. (VSNU, 2005).  

Legislation on the use of the Citizen Service Number (BSN) in healthcare 

This legislation regulates the use of a national identification number in the healthcare sector in a 
way that enables medical data to be uniquely linked to one patient across multiple information 
systems. The law is currently being discussed in the Dutch parliament. If it will be accepted it 
means that healthcare workers and organizations will be obliged to enter the BSN in their 
records, confirm that it belongs to the person in question, and to use it in the electronic 
exchange of data. (Haveman, 2007). 

Electronic health record (EHR) 

Recently, this legislation has been subject to much attention and discussion in the Netherlands. 
The aim of the legislation is to address issues, such as security, data quality, authorization and 
access (by the patient amongst others), standardization and the actual use of the EHR. 
According to the Ministry of Health, Welfare and Sport the EHR should regulate at least: 

• (mandatory) connection of healthcare providers with the National Switch Point; 

• electronic availability of patient data via the National Switch Point; 

• secure and reliable information exchange via the National Switch Point. 

The National Switch Point is the traffic control tower behind the secure electronic exchange of 
up-to-date patient data throughout the Netherlands. It was established on January 31 2006 to 
promote safe and fast communication between care organizations across the country (Ministry 
of Health, Welfare and Sport, 2006). 

The Medical Treatment Act (Wet Behandelingsovereenkomst (WGBO)) 

This law regulates which parties are authorized to access the Electronic Health Record (HER). 
The patient has the right to access his/her own EHR. The health providers (e.g., GP, specialist, 
pharmacy) who are involved in the patient’s treatment have access to the patient's EHR. There 
are  some authorization exceptions. These persons can access the EHR of another person: 
curator, mentor, parents of children under 12 years old, parents of children between 12-16 years 
old (together with the child), and a representative. There are some additional rules: 

• Healthcare professionals can access the EHR when presently involved in the patients 
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treatment and only when it is needed for the treatment. 

• Healthcare providers always need consent to access the EHR. 

• Access to the EHR is limited to specific categories of health care professionals. GP's, 
pharmacies, and specialists can access the data about the medication provided by the 
pharmacists. GP's on GP posts can request a summary of the EHR from the patient's GP. 
Other healthcare providers (physiotherapists, psychologists, company doctors, and insurers) 
cannot view the medical data. 

• The patient can prevent access to his/her EHR data. 

• The clinician needs a special card (UZI-pas) to access the EHR. 

• The Medical Treatment Act states that a patient cannot make changes in the EHR. 
However, the clinician can edit, add, hide and delete medical data from the EHR on the 
patient's request. 

National level regulation/legislation potentially relevant to the pilot site in 
Greece 

The Hellenic Data Protection Authority (HDPA) 

The Hellenic Data Protection Authority (HDPA) is the responsible authority for the protection of 
personal data. It grants permissions to the various legal entities to deal with the personal data 
of greek citizens in accordance with the following laws: Law 2472/1997, Protection of Individuals 
with regard to the Processing of Personal Data. Law 3471/2006, Protection of personal data and 
privacy in the electronic telecommunications sector and amendment of law 2472/1997. 

The mission of the Hellenic Data Protection Authority is to supervise the implementation of Act 
2472/97, Article 15 of which establishes the Authority. Article 19(1) sets out the powers of the 
authority. Among the powers are the following: 1) 19(1)(a): It shall issue instructions for the 
purpose of a uniform application of the rules pertaining to the protection of individuals against 
the processing of personal data. 2)19(1)(b): It shall call on and assist trade unions and other 
associations of legal and natural persons keeping personal data files in the preparation of codes 
of conduct for the more effective protection of the right to privacy and in general the rights and 
fundamental liberties of all natural persons active in their field. 3) 19(1)(c): It shall address 
recommendations and instructions to Controllers or to their representatives, if any, and shall 
publicise them, at its discretion. It shall deliver opinions with respect to any rules relating to the 
processing and protection of personal data. 

National level regulation/legislation potentially relevant to the pilot site in 
Spain 

Personal Data Protection Law(1999) ORGANIC LAW 15/1999 of 13 December on the Protection 
of Personal Data(Organic law 15/99) 

The protection of personal data is enshrined in the Spanish Constitution through Article 18.4 
which requires that the law shall restrict the use of informatics in order to protect the honour 
and the personal and family privacy of Spanish citizens, as well as the full exercise of their 
rights. This provision was further developed by Organic Law 5/1992 on the Regulation of the 
Automatic Processing of Personal Data, as amended by Organic Law 15/1999 on the Protection 
of Personal Data. This law corresponds to European legislation. Article 7 deals with data related 
to information on testing of health in particular. In the Royal Decree 1720/2007, the Rule 
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Development of Personal Data Protection Law is approved. This Decree aims at regulating 
possible risks of Personal data treatment. 

Safety of medical information 41/2002 

In law 41/2002 the safety of medical information is set out. It states that: “Health Centers must 
establish an active and diligent mechanism to safeguard medical records” 

Royal Decree 994/199 

This law might also be relevant as a legislation dealing with safety and security of medical and 
personal data. It states that databases that contain medical and personal data must be given 
maximum security. 

National level regulation/legislation potentially relevant to the pilot sites in 
the United Kingdom 

The Data Protection Act of 1998 

The EU Data Protection Directive (DPD) was transposed into national legislation by the Data 
Protection Act of 1998. The act stipulates general rules for processing of information relating to 
individuals, including the obtaining, holding, use or disclosure of such information. In part IV, 
section 30 the rules around personal data consisting of information as to the physical or mental 
health of the subject are set (Opsi, 1998).  

Vital signs data is classified as "sensitive personal data" (section 1). "Data protection principles" 
are set out in Schedule 1 (section 4). As in DPD, "Processing" includes any storage ("holding") 
or transmission; the data do not have to be manipulated for their use to qualify as "processing". 
Schedule 1 specifies the first such data protection principle, for the case of sensitive personal 
data, as "1 Personal data ... shall not be processed unless ... at least one of the conditions in 
Schedule 2 is met, and ... at least one of the conditions in Schedule 3 is also met." 

Schedule 2 allows processing under at least three circumstances relevant to INDEPENDENT; 
processing is allowed if 

• The data subject has given his consent to the processing. 

• The processing is necessary ... for the performance of a contract to which the data subject 
is a party, or ... 

• ... in order to protect the vital interests of the data subject." 

Schedule 3 allows processing if consent is obtained i.e. if "1 The data subject has given his 
explicit consent to the processing of the personal data. " but also where "8 (1) The processing is 
necessary for medical purposes and is undertaken by (a) a health professional, or (b) a person 
who in the circumstances owes a duty of confidentiality which is equivalent to that which would 
arise if that person were a health professional.... ". . Medical purposes" includes the purposes of 
preventative medicine, medical diagnosis, medical research, the provision of care and treatment 
and the management of healthcare services. " 

So in summary, the Act allows transmission and storage of vital signs and therefore vital signs 
triage by anyone, given the client's consent (Schedule 2 paragraph 1 and Schedule 3 paragraph 
1) is allowed. It seems also possible (but probably no advantage) to have a contract with a 
client which includes care for medical purposes and to apply Schedule 2 paragraph 2 and 
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Schedule 3 paragraph 8. 

Schedule 2 also allows processing if "6 (1) ... necessary for ... legitimate interests pursued by 
the data controller  ... except where the processing is unwarranted" and allows the Secretary of 
State to specify what this means.. Also, though section 57 seems to outlaw (a contract of) 
consent to use of any health record or extract of this, this applies only when the client himself 
has obtained the data from elsewhere, and so is not relevant (Opsi, 1998). 

Health and Social Care Act 2001 

This act deals with the law around the national health service in the United Kingdom. In part 
one the national health service is covered, whereas part four focus on the laws around social 
care. This law also contains rules for handling patient information and is therefore 
complementary to the Data Protection Act. (Opsi, 2001) 

 

National level regulation/legislation potentially relevant to the pilot site in 
Ireland 

Data Protection Amendment ACT of 2003 

The primary purpose of the Data Protection (Amendment) Act 2003 is to give effect to the 
provisions of Directive 95/46/EC. The most significant change is the broadening of the definition 
of data to include manual data in structured filing systems.  Being a service provider means that 
project participants fall into the category of Data Controllers which brings significant legal 
responsibilities in relation to protection of data. 

 

4.2 Liability 

While data protection is covered quite extensively in European law, liability is a field in European 
law that is still under development. However, EU legislation applicable to telecare and 
telemedicine services may be covered by the e-Commerce Directive, as these services may be 
regarded as information society services. Mover, the EU Directive for medical devices 92/42/EEC 
could is of potential relevance to INDEPENDENT from the perspective of liability related 
provisions. It entails provisions on the quality and standards medical devices have to comply 
with. 

Regulatory / legislative framework at the European governance level 

Directive 2000/31/EC (e-commerce directive) 

The e-Commerce Directive defines rules for the provision of Information Society Services, both 
within and between Member States. It may also apply to telecare and telehealth. For business-
to-business (professional-to-professional) services, such as teleradiology, the country of origin 
principle applies: the service offered by the professional must comply with the rules of the 
Member State of establishment. In the case of business-to-consumer activities (which might be 
relevant to telemonitoring services) the contractual obligations are exempted from the country 
of origin principle: the service might need to comply with the rules of the recipient’s country. 
Definition of medical or other sectoral legislation of potential relevance to INDEPENDENT may 
be the responsibility of the Member States. As a general principle, for instance the classification 
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of telemedicine services as a medical act should ensure that these meet the same level of 
requirements than equivalent non-telemedicine services (e.g. teleradiology vs. radiology). This 
principle ensures that adequately regulated health services are not replaced by less regulated 
telemedicine services and it avoids discrimination between providers of the same service which 
would be incompatible with the e-Commerce Directive. 

The general lack of legal clarity in legislative fields that are of potential relevance to 
INDEPENDENT such as telehealth has been recognized by the Commission of the European 
communities. According to their communication to the European Parliament (2008, 689): “on 
telemedicine for the benefit of patients, healthcare systems and society”, the lack of legal clarity 
especially with regard to licensing, accreditation and registration of telemedicine services and 
professionals as well as liability, reimbursement and jurisdiction is evident. Only a few member 
states have clear legal frameworks in these areas. However, actions are being taken to analyze 
and support member states in sharing information on national legislative frameworks relevant to 
telemedicine. 

Directive 85/374/EEC Product Liability  

Council Directive 85/374/EEC of 25 July 1985 on the approximation of the laws, regulations and 
administrative provisions of the Member States concerning liability for defective products is a 
directive of the Council of the European Union that created a regime of strict liability for 
defective products. 

Articles 1 to 12 create a scheme of strict product liability for damage arising from defective 
products. This liability is in addition to any existing rights that consumers enjoy under domestic 
law (article 13). 

This Directive seeks to protect victims and promote improvements in product safety within the 
internal market through a regulatory framework which is as consistent as possible and based on 
a fair apportionment of the risks inherent in modern production.  

DIRECTIVE 93/42/EEC of 14 June 1993 concerning medical devices  

The Council Directive 93/42/EEC covers the placing on the market and putting into service of 
Medical Devices (MHRA, 2008). By medical device means any instrument, apparatus, appliance, 
material or other article, whether used alone or in combination, including the software necessary 
for its proper application intended by the manufacturer to be used for human beings for the 
purpose of: 

• diagnosis, prevention, monitoring, treatment or alleviation of disease,  

• diagnosis, monitoring, treatment, alleviation of or compensation for an injury or handicap,  

• investigation, replacement or modification of the anatomy or of a physiological process,  

• control of conception,  

From the first of January 2008 a new safety standard, the European Harmonised Standard (ETSI 
EN 300 220-2 V2.1.2) came into effect. The standard affects telecare/social alarm equipment 
that receives radio transmissions from telecare devices (Thiis, 2008). This kind of equipment 
needs to carry a CE marking to be legally sold in the European union. The standard ensures that 
signals from personal radio are picked up reliably and therefore ensuring the safety of service 
users (PublicTechnology.net, 2008). 

Directive 98/79 on in vitro diagnostic medical devices 
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This directive describes the demands that are placed by the European Union on the use of in 
vitro medical devices. ‘in vitro diagnostic medical device’ means any medical device which is a 
reagent, reagent product, calibrator, control material, kit, instrument, apparatus, equipment, or 
system, whether used alone or in combination, intended by the manufacturer to be used in vitro 
for the examination of specimens, including blood and tissue donations, derived from the human 
body, solely or principally for the purpose of providing information: 

• concerning a physiological or pathological state,or  

• concerning a congenital abnormality, or  

• to determine the safety and compatibility with potential recipients, or  

• to monitor therapeutic measures. 

National level regulation/legislation potentially relevant to the pilot site in 
Greece 

Medical Devices, Greek Law: ∆Υ7/οικ2480/ΦΕΚ679Β'/13-9-94 (to be replaced on 21-3-2010 by : 
∆Υ8δ/Γ.Π.οικ130648/ΦΕΚ 2198Β/02-10-2009) 

Telehealth devices are included in the Medical Devices and certain Directives refer to them. 
These Directives have been included in the Greek legislation: Medical devices (Dir 93/42) EC 
Mark - Medical devices (93/42 Directive) are classified under 4 classes with specific modalities to 
evaluate the conformity. Greek Law: ∆Υ7/οικ2480/ΦΕΚ679Β'/13-9-94 (to be replaced on 21-3-
2010 by : ∆Υ8δ/Γ.Π.οικ130648/ΦΕΚ 2198Β/02-10-2009) 

• Class I, Low potential Risk (reusable surgical instruments, non invasive medical devices) 

• Class IIa, Moderate potential Risk (Contact lenses, Single use surgical instrument, short 
term invasive medical devices) 

• Class IIb, High potential Risk (Long term invasive / implantable medical devices) 

• Class III, Critical potential Risk (long term implantable medical devices in contact with 
central circulatory system and nervous system, resorbable medical devices, mammary 
implant, joint implants) 

Diagnostic in vitro devices, Greek law : ∆Υ8δ/οικ3607/892/ΦΕΚ 1060Β'/10-8-01) 

In vitro diagnostic devices are classified under 5 classes with specific modalities to evaluate the 
conformity.  

• List A 

• List B 

• Device for performance evaluation  

• Auto-diagnostic devices  

• Other in vitro diagnostic devices 

 

4.3 Licensing and quality control 

Legislation and regulation concerning professional qualifications and licensing are of potential 
relevance to INDEPENDENT, for instance as far as care personnel is concerned. The latter is 
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covered on the European governance level by dedicated Directives, with impacts on existing 
national regulation/legislation respectively. 

Regulatory / legislative framework at the European governance level 

Directive 2005/36/EC on the recognition of professional qualifications 

This directive applies to all European Union (EU) Member State nationals wishing to practice a 
regulated profession, on either a self-employed or employed basis, in a Member State other 
than that in which they obtained their professional qualifications. 

This directive is a response to the 2001 Stockholm European Council's recommendations calling 
on the Commission to design a more uniform, transparent and flexible system with the aim of 
achieving the Lisbon strategy objectives. 

The directive brings together in a single text the three directives on the general system for the 
recognition of professional qualifications (recognition of diplomas, certificates and other 
evidence of higher education of long duration; recognition of other diplomas, certificates and 
other evidence of other professional education and training; and the mechanism for the 
recognition of qualifications for crafts, trades and certain services). 

It also consolidates twelve sectoral directives covering the professions of doctor, nurse (Directive 
77/452/EEC), dental practitioner (Directive 78/686/EEC), veterinary surgeon (Directive 
78/1026/EEC), midwife (Directive 80/154/EEC), architect and pharmacist (mutual recognition of 
diplomas in pharmacy and qualifications in pharmacy). 

There are two main European legal instruments covering the mutual recognition of professional 
qualifications: Directive 89/48/EEC and Directive 92/51/EEC. 

Directive 89/48/EEC covers the mutual recognition of qualifications in recognized professions 
that require a University degree or equivalent. Directive 92/51/EEC covers the mutual 
recognition of qualifications in professions regulated below degree level.  

They mean that any form of work other than those covered by the Transitional Measures 
Directive (Directive 99/42/EC, covering crafts and trades people such as hairdressers and 
construction workers) or the Sectoral Directives (dental practice, medicine, nursing, pharmacy, 
veterinary practice, Engineering, and architecture - this was the original method of achieving 
mutual recognition but proved too slow) that would normally be restricted in a member state to 
people who had gained a professional qualification in that member state are also open to 
nationals of the EU (and the other three states) that have gained a similar professional 
qualification in another member state. 

Professions regulated in most or all EU states include qualified accountants, Chartered Engineer, 
or Eur Ing (European Ingénieur), Incorporated Engineer, MIET - Member of the Institution of 
Engineering and Technology, teachers, and lawyers. It is worth to be noted that these 
regulations only apply to nationals of the 27 countries - e.g. an American who gained Qualified 
Teacher Status in the UK would not be able, under these regulations, to teach in France, but an 
Irish citizen would. However, the situation would be different if the American were married to a 
European and they were living in a country other than the country of which the European is a 
national. 

The Directives referred to above have been consolidated under Directive 2005/36/EC. This was 
due to be transposed by Member States in October 2007. 
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National level regulation/legislation potentially relevant to the pilot site in the 
Netherlands 

Law Occupations in Individual Healthcare - Wet Beroepen in de Individuele Gezondheidszorg 
(BIG) 

This law regulates licensing of the occupations in the healthcare domain such as medical 
doctors, dentist, pharmacist, psychologist, psychotherapist, physiotherapist, midwife and  nurse. 
It determines that there should be a register in which professionals with these occupations 
should be registered. It also describes which action each of the occupations is allowed to do. 

Quality of Healthcare institutions act (Kwalitetswet Zorginstellingen) and Medical treatment act 
(Wet Geneeskundige Behandelovereenkomst) 

The Quality of Healthcare institutions act includes provisions on responsibilities of care providers 
and the use of modern tools in health care. The Medical treatment act requires healthcare 
providers to keep a record of the patients.  

National level regulation/legislation potentially relevant to the pilot site in 
Spain 

Health Andalusia Region Law (1998 May) 

This Law has three main goals: Health protection for all citizens in Andalusia Region, definition 
of all the citizens’ rights and responsibilities and regulation of all medical public and private 
activities. 

National level regulation/legislation potentially relevant to the pilot sites in 
the United Kingdom 

Health and Social Care Act 2001 

This Act is intended to deliver many of the aspects of the NHS Plan and the Government's 
response to the Royal Commission on Long Term Care that requires changes to primary 
legislation. Its purpose is to improve the performance of the NHS, provide better protection for 
patients through a faster, more effective and fair system for regulating practitioners, provide 
better protection around the use of patient information, strengthen the way the public and 
patients are involved in the way the NHS works, modernize pharmacy and prescribing services, 
extend direct payments for social services users and provide a fairer system of funding for long 
term care including measures to reduce the need to sell one's home on entering residential care. 

4.4 Patient Rights 

Beyond protection of personal data more generally, there is growing international consensus 
that users of health related services in particular have a fundamental right to privacy, to the 
confidentiality of their medical information, to consent to or to refuse treatment, and to be 
informed about relevant risk to them of medical procedures. Against this background, many 
countries have put dedicated legislation on patient rights in place with a view to providing legal 
and moral guidance to relevant actors respectively. The rights guaranteed under such legislation 
vary in different jurisdictions, often depending upon prevailing cultural and social norms. 
Different models of the patient-physician relationship have been developed, and these have 
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informed the particular rights to which patients are entitled. Although such provisions do not 
tend to be specifically geared towards the inherent properties of ICT-enabled service provision 
such as telecare, their basic principles would seem to be applicable to the latter as well. 

 

Regulatory / legislative framework at the European governance level 

The European Charter of Fundamental Human Rights 

The Charter of Fundamental Rights of the European Union (2000/C 364/01) includes three 
articles that potentially concern INDEPENDENT.  

The first one is article 8 which covers the area of protection of personal data. This will be 
important as (medical) data transfer concerning the end-users will most likely be part of the 
services that INDEPENDENT offers. The following is stated in the article: 

• Everyone has the right to the protection of personal data concerning him or her. 

• Such data must be processed fairly for specified purposes and on the basis of the consent 
of the person concerned or some other legitimate basis laid down by law. Everyone has the 
right of access to data which has been collected concerning him or her, and the right to 
have it rectified. 

• Compliance with these rules shall be subject to control by an independent authority. 

Article 25 deals with end-users and “recognizes and respects the rights of the elderly to lead a 
life of dignity and independence and to participate in social and cultural life”. The next article, 
number 26, deals with integration of persons with disabilities. The article states that: “The Union 
recognizes and respects the right of persons with disabilities to benefit from measures designed 
to ensure their independence, social and occupational integration and participation in the life of 
the community”. This is applicable for the chronic disease management in particular. 

The fundamental rights of health care are included in article 35, which states that: “Everyone 
has the right of access to preventive health care and the right to benefit from medical treatment 
under the conditions established by national laws and practices. A high level of human health 
protection shall be ensured in the definition and implementation of all Union policies and 
activities.” 

The European Convention on Human Rights and Biomedicine 

The European Convention on Human Rights and Biomedicine provides a general value 
framework for dealing with patients nationally, institutionally and across borders. It was adopted 
by the Committee of Ministers of the Council of Europe on 19 November 1996 and entered into 
force on 1 December 1999 after signature of the first five countries. Currently 13 countries have 
ratified the Convention. Other than suggested by its title, the Convention does not just contain 
dispositions regarding bio medics related themes such as the human genome, scientific 
research, and organ and tissue removal.  As a whole, it intends to provide a common framework 
for the protection of human rights and dignity in both longstanding and developing areas 
concerning the application of biology and medicine more generally. It aims at guaranteeing 
everyone's rights and fundamental freedoms and, in particular, their integrity and to secure the 
dignity and identity of human beings in this sphere.  

In relation to patient rights, the convention sets out a number of rules that are instructive to the 
ICT telehealth/telecare domain from an ethics related perspective:  
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•  An intervention in the health field may only be carried out after the person concerned 
has given free and informed consent to it. The person shall beforehand be given 
appropriate information as to the purpose and nature of the intervention as well as on its 
consequences and risks. The person concerned may freely withdraw consent at any time 
(art. 5). 

• When because of an emergency situation the appropriate consent cannot be obtained, any 
medically necessary intervention may be carried out immediately for the benefit of the 
health of the individual concerned (art.8). 

• The previously expressed wishes relating to a medical intervention by a patient who is not, 
at the time of the intervention, in a state to express his or her wishes shall be taken into 
account (art. 9). 

• Everyone has the right to respect for private life in relation to information about his or 
health (art. 10.1). 

• Everyone is entitled to know any information collected about his or health (art. 10.2). Also, 
the wishes of individuals not to be so informed shall be observed. 

• Exceptionally a doctor may withhold information from the patient for therapeutic reasons. 
This is called the “therapeutic exception” or “therapeutic necessity” (art 10.3) 

• Countries that have ratified the convention shall provide appropriate judicial protection to 
prevent or to put a stop to an unlawful infringement of the rights and principles set forth in 
this Convention at short notice (art 23) 

• The person who has suffered undue damage resulting from an intervention is entitled to 
fair compensation according to the conditions and procedures prescribed by law (art. 24) 

A recent Communication of the European Commission on telemedicine (COM((2008)) 689) has 
however highlighted the current lack of European-wide guidelines on ethical issues that tend to 
arise with the wider deployment of telemedicine and telemonitoring in particular, e.g. due to the 
way in which the patient-doctor relationship is affected. The Commission has therefore 
welcomed that health professionals and patient organisations have signalled their intention to 
commonly work towards European-wide guidelines to address these issues. Beyond this, the 
importance of privacy and security related aspects as major components of building trust and 
confidence in telemedicine systems has been highlighted. It should however be noted that the 
European Union’s competences are generally limited when it comes to regulating service 
provision in the health care sector, as the responsibility for the organisation, provision and 
funding of their healthcare systems generally rests with the Member States. 

National level regulation/legislation potentially relevant to the pilot site in 
Spain 

Equal opportunity, no discrimination and universal accessibility of handicapped people: 
Independent living / accessibility 51/2003 

This law recognizes and respects the right of people with disabilities to benefit from measures 
designed to ensure their independence and accessibility. 

Health Andalusia Region Law (1998 May) 

This Law has three main goals: Health protection for all citizens in Andalusia Region, definition 
of all the citizens’ rights and responsibilities and regulation of all medical public and private 
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activities. 

Vital Individual Wish Law (2003 October) 

This Law recognizes the citizen’s rights concerning the complementary medical test for 
diagnosis, therapeutic treatments, artificial life support, CPR (cardio pulmonary resuscitation), 
etc and gives them support to their wishes, which should be collected in an official format issued 
by the Regional Health Ministry. This Law recognizes how any citizen in the Andalusia Region 
can decide about medical diagnosis, therapeutics treatments, etc. in relation with their lives. 

Decree (2003 may) 

This Decree recognizes citizen’s rights who have an interest in a second medical opinion about 
their medical process, even if it is in a different Andalusia Province than where they live. 

Decree (1996 may) 

This Decree allows citizens to choose their primary health doctor and specialist doctor at the 
place they live. 

Palliative Care Integral Plan (2008) 

This Plan is to those citizens who need palliative care in Andalusia Region. 

Dependency Situation Integral Plan(2008) 

This Plan is to those citizens who are under a dependency situation. 

National level regulation/legislation potentially relevant to the pilot sites in 
the United Kingdom 

Mental Capacity Act 2005 

The Mental Capacity Act and the respective Code of practice are potentially relevant to 
INDEPENDENT if users lack mental capacity of some sort. This act is obviously meant to protect 
people who lack mental capacity. The act empowers the subjects to make decisions whenever 
possible, and protect people who lack this capacity. (Opsi, 2005) 

Fair Access to Care Services (FACS) 

This system of accessing adult social care services is based on national eligibility criteria set by 
the government. The government has introduced a countrywide set of criteria, which Medway 
and all other councils now follow when assessing who is eligible for support – they are known as 
the Fair Access to Care Services (FACS) Eligibility Criteria and have been designed to ensure fair 
access to care services. The eligibility criteria look at who is most in need of assistance 
immediately or in the short, medium or longer term. The criteria are divided into four bands 
depending on an individual’s needs. The eligibility bands are: critical, substantial, moderate, low. 

Full  details  of  the  FACS  eligibility  criteria  are  available  at 
www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4009653. 
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4.5 Ethics approval of research 

As in the case of patient rights in health care provision, there has been an increasing interest in 
protecting the rights of individuals participating in research more generally and in medical 
research in particular.  

Apart from existing regulation on Clinical trials the European Union has given ethical aspects a 
prominent place on its RTD agenda more generally. More specifically, all the research activities 
carried out under the European Union’s Seventh Framework Programme shall be carried out in 
compliance with fundamental ethical principles (Decision N° 1982/2006/EC, art. 6 (1§)). 

Regulatory / legislative framework at the European governance level 

Directive 2001/20/EC The Clinical Trials Directive 

An EU Directive on Clinical Trials of 2001 requires Member States to have in place a system of 
ethical review of research projects that would inspire confidence in the conduct of clinical 
research throughout Europe. With this Directive, the European Union (EU) envisioned a 
harmonization of research ethics committees (RECs) across Europe, including the time taken to 
assess a trial proposal and the kinds of issues a committee should take into account. 

However, ethical review procedures that are in place in the individual countries differ in many 
aspects. In general, they are directed towards ensuring that the conduct of clinical trials is 
compliant with basic principles of the protection of human rights and the dignity of the human 
being. Again, ethical review systems concerning clinical research do not tend to be geared 
towards ICT telecare/telehealth trials in particular, but basic ethical principals applied in relation 
to clinical trials more generally would in principle seem to be applicable to telehealth/telecare 
trials as well. 

National level regulation/legislation potentially relevant to the pilot site in the 
Netherlands 

The Medical Research Involving Human Subjects Act (WMO) 

The Medical Research Involving Human Subjects Act (WMO) of 1999 stipulates two types of 
committees involved in the assessment of research protocols involving humans - the METCs and 
the Central Committee on Research Involving Human Subjects (CCMO). Beyond these bodies, 
Hospital Ethics Committees (HECs) started appearing at the beginning of the 1980s, and today 
many public hospitals and nursing homes have established such a committee. They are not 
regulated by legislation and put their focus of activity on reviewing clinical ethics. 

Studies are subjects to this regulation if they meet the following two criteria: 

• It is medical/scientific research 

• People are subjected to procedures or are required to follow rules of behavior 

The question that the research addresses is a key element for deciding if it falls under the WMO. 
Also if the study involves any form of invasion of the integrity or if a questionnaire takes a long 
time to fill in or includes questions that are personal, embarrassing or intimate it falls under 
WMO. Studies using drugs is always subject to the act. (WMO, 1999) 

The committee of the CCMO (Central Committee on research involving human subjects) make 
sure that the subjects are protected in medical research. (CCMO, 2008) 
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National level regulation/legislation potentially relevant to the pilot site in 
Spain 

Public Health Act 14/1986 

Ethical aspects about patient care and research are covered in this law. According to the law, 
the subject of the research should be informed about plan, purpose, methods and risks. Similar 
to the Helsinki declaration. 

A network of Research Ethics Committees (CEICs) has been established according to the Real 
Decreto 223/2004 

A network of Research Ethics Committees (CEICs) has been established according to the Real 
Decreto 223/2004. A Coordinator Centre for CEICs provides a general contact point to get 
further information on of the CEIC network and relevant procedures. The Health Authorities in 
the 17 Autonomous Regions hold the competence to accredited CEICs. In some regions, a single 
regional Committee exists whereas in others many have been established. 

 

National level regulation/legislation potentially relevant to the pilot sites in 
the United Kingdom 

National Research Ethics Service (NHS) 

In the UK, the National Research Ethics Service (NHS) sets out the guidelines for research 
projects. Their goal is to: “maintain a UK-wide system of ethical review that protects the safety, 
dignity and well being of research participants, whilst facilitating and promoting ethical research 
within the NHS” (NHS, 2008). The Committee is mainly concerned with clinical and medical 
research. Projects with such a research component that is involving patients have to seek 
approval from research ethics committees. As mentioned earlier, INDEPENDENT must also take 
care to ensure that there is no conflict with Fair Access to Care Services (FACS). FACS is a 
priority system that social services apply to people seeking help. It is intended to deliver a fair 
allocation system between people living in the same area. (Department of Health, 2008) 

United Kingdom Ethics Committee Authority (UKECA) 

Ethics committees with the competence to review clinical trials of investigational medicinal 
products must be recognized by the United Kingdom Ethics Committee Authority (UKECA). 
Research studies other than these are reviewed by NHS Research Ethics Committees (RECs), 
which are established under policy from the relevant Health Departments in each of the four UK 
countries. 

National level regulation/legislation potentially relevant to the pilot sites in 
Ireland 

The Ethics Committees Supervisory Body (ECSB) 

The Ethics Committees Supervisory Body (ECSB), currently the Minister for Health, approves 
ethics committees that have the competence to review clinical trials of investigational medicinal 
products (IMPs). When recognizing an ethics committee, the Supervisory Board must specify 
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whether it may act for all areas within the Republic of Ireland and the description or class of 
clinical trials for which the committee may act. Recognized committees may be established at 
various types of bodies such as hospitals, universities, the Irish College of General Practitioners 
and the local Health Services Executive. Moreover, the Department of Enterprise, Trade and 
Employment has established the Irish Council for Bioethics as an autonomous body that has 
issued Operational Procedures for Research Ethics Committees. Although these guidelines have 
no statutory status, they seem to be generally supported by recognized ethics committees. 

4.6 Sectoral codes of practice, guidelines and quality standards 

Beyond legislation and regulation identified above, there are variouse sectoral/occupational 
codes of practice, guidelines and quality standards that are potentially of relevance to the 
project. These may relate to local and/or national actors and are presented in the following 
according o pilot sites. 

Hull (UK) 

Government Connect initiative 

Specific elements of the project may require ethical approval through the Local Research Ethics 
Committee (LREC). In the case of the Lifeline development this will be reviewed in the context 
of the new Government Connect initiative. Obligatory staff training will begin in May 2010. 

Clinical governance policies of both the community and acute NHS trusts 

All developments related to telehealth and telekiosks will need to satisfy the clinical governance 
policies of both the community and acute NHS trusts. 

Nursing and Midwifery Council Code 

Established in 2002, the Nursing & Midwifery Council (NMC) is a statutory body set up by the 
Parliament of the United Kingdom through the Nursing and Midwifery Order 2001. The NMC is 
the UK regulator for nursing and midwifery professions with a stated aim to safeguard the 
health and wellbeing of the public. The NMC maintains a register of all nurses, midwives and 
specialist community public health nurses eligible to practise within the UK and by setting and 
reviewing standards for their education, training, conduct and performance. The NMC also 
investigates allegations of impaired fitness to practise (ie. where these standards are not met). 
All healthcare practitioners involved with the project will have to practice within the boundaries 
of their professional codes. 

Final evaluation report from the 3 pilot sites for the Whole Systems Demonstrator Action 
Network 

The Lifeline Service has been in operation for years and complies with national and international 
regulations. Codes of practice for any further roll out of assistive technology will be influenced 
by the final evaluation report from the 3 pilot sites for the Whole Systems Demonstrator Action 
Network (Hull is a partner) due to come out in Sept.2010 which marks the end of the pilots. 

Strategic Health Authority in Yorkshire and the Humber 

The Strategic Health Authority in Yorkshire and the Humber is developing a telehealth strategy, 
and this may have some synergies with the INDEPENDENT work, in addition to identifying 
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possible funding streams for associated work. There is a strong opportunity to roll out a 
successful telekiosk programme across the entire Yorkshire and Humber region. 

Policy (DH (2008) 1 entitled ‘Transforming Adult Social Care’ 

The Department of Health issues a policy (DH (2008) 1entitled ‘Transforming Adult Social Care’ 
It states; by 2010/11 councils will have made significant steps towards redesigning and 
reshaping their social care services, with the majority having most of the core components of a 
personalised systems in place. Telecare is one of those core components. The Head of service is 
updating the Council’s Scrutiny Committee at 6 monthly intervals on progress. The work carried 
as part of the INDEPENDENT project is featured in those reports. 

Milton Keynes (UK) 

UK Local Authority best practice and policy 

UK Local Authority best practice and policy will operate. This means any commissioning should 
adhere to local policies (best value is proved etc). Records will be maintained for review and 
service transparency (while observing Data Protection requirements). The service outcomes will 
be recorded and reported to central government under the Councils response on Care Quality 
Commission matters/targets. 

Dublin (IE) 

IS0 9001 

ISO 9000 is a family of standards for quality management systems. ISO 9000 is maintained by 
ISO, the International Organization for Standardization and is administered by accreditation and 
certification bodies. The rules are updated, as the requirements motivate changes over time. 
Some of the requirements in ISO 9001:2008 (which is one of the standards in the ISO 9000 
family) include: 

• a set of procedures that cover all key processes in the business; 

• monitoring processes to ensure they are effective; 

• keeping adequate records; 

• checking output for defects, with appropriate and corrective action where necessary; 

• regularly reviewing individual processes and the quality system itself for effectiveness; and 

• facilitating continual improvement 

A company or organization that has been independently audited and certified to be in 
conformance with ISO 9001 may publicly state that it is "ISO 9001 certified" or "ISO 9001 
registered". Certification to an ISO 9001 standard does not guarantee any quality of end 
products and services; rather, it certifies that formalized business processes are being applied. 

Telecare Service Association (TSA) standard 

TSA aims to promote and support the telecare industry and highlight the benefits of telecare for 
consumers. The TSA has almost 300 members, primarily from Local Authorities, Registered 
Social Landlords and private sector suppliers. TSA members give support to the majority of the 
1.5 million service users who benefit from telecare in the UK. 
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TSA works closely with the Government and devolved authorities. In England TSA played a 
pivotal role in the Telecare Policy Collaborative which resulted in the development of the 
‘Building Telecare in England’ strategy published in 2005. TSA is also helping the Welsh 
Assembly to deliver its Telecare Strategy and works with the Scottish Executive in the delivery of 
its Telecare Development Programme. 

. 
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Introduction 

Despite the potential benefits, technological development may be a double-edged sword and 
any advantages have to be weighed against the possible problems that may result (Department 
of Health 1989). An overview on general key principles that should be taken into account within 
system development is provided below 

• Privacy: the right of individuals to be left alone or undisturbed and free from intrusion or 
public attention into their affairs 

• Dignity: recognition of the intrinsic value of people regardless of circumstances by 
respecting their uniqueness and their personal needs and treating them with respect  

• Independence: opportunities to act and think without reference to other people, including a 
willingness to incur a degree of calculated risk 

• Choice: opportunity to select independently from a range of options. Services should treat 
older people as individuals and enable them to make choices about their own care 

• Rights: the maintenance of all entitlements associated with citizenship. 

• Fulfilment: the realisation of personal aspirations and abilities in all aspects of daily life. 

Sixsmith (2006) points out that a common reaction to new technology in the context of care of 
older people appears to be one of suspicion, with concerns expressed about privacy, surveillance 
and control, i.e. the "Big Brother" image. One could also argue that many of the alternatives 
involve much greater risks of compromising the rights and dignity of people, for example 
residential care compared to living at home with technological support. Despite this it is essential 
that there are effective protocols for protecting the privacy and dignity of older people. While 
the aim is to facilitate greater personal independence, Barzel (1991) and Sixsmith (2006) 
suggest that people can become technology dependent. In particular, the use of labour-saving 
devices could lead to a sedentary lifestyle and physical deconditioning, with a potentially 
negative effect on health. 

Induced dependency is something that has long been recognised within elder care in general 
(Townsend, 1981), but it is important to look at the implications of technological support for the 
independence of individuals. 
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Guidelines for making new technologies age-friendly 

The first thing to consider when designing for older adults are their needs and limitations. 
According to Fisk et al. (2004) there are two main themes in the design recommendations: 

1. capitalising on the knowledge and capabilities of the user group  

2. providing environmental support for the limitations of the user group. 

Exhibit 14 shows some generally accepted principles that can serve as an initial starting point for 
system designers. In order to make a system as optimal as possible for older people (and other 
groups) the principles of compatibility, consistency, error recovery, feedback, individualisation, 
memory, structure and workload must be incorporated in the design. For example, 
understanding the labels that users have for functions, the ways in which they organise 
information, their expectations about how systems work, and their experience with similar 
systems will all contribute to the development of systems that are usable by that population. 

Exhibit 14: Principles for optimizing human-computer interactions (Fisk, 2004) 

Principle Description Examples 

Compatibility System design should be compatible 
with user expectations 

A knob turned clockwise results in 
an increase in something; counter-
clockwise results in a decrease 

Consistency Location of items should be the same 
across screens; similar functions 
should act the same throughout the 
system 

Save or home button should be in 
the same location on every screen; 
cancel button should always result 
in the same action 

Error recovery Expect users to make errors and 
make recovery easy 

Provide an “undo” option and 
meaningful error messages 

Feedback Results of actions should be clear Provide status information such as 
an hourglass to indicate processing 

Individualisation Enable the user to tailor the system 
to individual capabilities and 
preferences 

Flexibility in display characteristics 
such as size of icons; more than 
one option to perform a task (e.g., 
menu versus control keys) 

Memory The user’s memory should not be 
overloaded; memory aids should be 
provided 

Do not require multiple meaningless 
steps to perform an action (CTRL-F-
Q-L-R); provide labels to support 
memory 

Structure Provide structure to support 
performance 

System layout chart; site map; 
organised displays 

Workload Reduce information processing 
requirements of user 

Organise displays and highlight 
critical information to reduce need 
for scanning 
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General factors of usability 

Nielsen (2003) defines usability as follows: ‘…a quality attribute that assesses how easy user 
interfaces are to use’. He goes on to describe five quality components to define usability: 
learnability, efficiency, memorability, errors, and satisfaction. 

The learnability factor concerns how easy it is to learn to use the device. Efficiency determines 
the amount of resources to be invested in order to achieve the intended goal. The less the 
invested resource, e.g. time, the higher the efficiency. Efficiency also refers to the capability for 
matching functions provided by the product with the needs of the users to produce acceptable 
product performance without inducing frustration, fatigue, and dissatisfaction. The memorability 
component of usability indicates that the operation of a device should be easy to remember, 
thereby minimising the effort required to relearn how to use the device following periods of non-
use. Errors are generally much more easily identifiable from products with computer interfaces, 
where error messages are signalled to the user. However, in a broader context errors can be 
construed as user actions that do not accomplish the desired goal. In any case, errors resulting 
from interacting with the product should be minimal, and if they do occur the user should be 
able to easily recover from them. Finally, the satisfaction component addresses the experience 
the user has in interacting with the product, that is, the experience should be satisfying (Fisk, 
2004). 

The International Organisation of Standardisation sets out seven general ergonomic principles 
(DIN EN ISO 9241, part 10), which should be adopted in the design of any dialogue to make it 
more effective, efficient and satisfying to use. 

1. Suitability for the task: A dialogue is suitable for the task when it supports the user in the 
effective and efficient completion of the task.  

• Is the interface software easy to use? 

• Is the format of input and output appropriate to the given tasks and user requirements? 

• Does the dialogue support the affordances of the task?) 

2. Self-descriptiveness: A dialogue is self-descriptive when each dialogue step is immediately 
comprehensible through feedback from the system or is explained to the user on request. 

• Does the interface software give useful information about the possible functions? 

• Is there enough feedback or explanation about necessary and illegal actions? 

• Are explanations available without having to ask for them? 

• Are the expressions and symbols easy to understand? 

3. Controllability: A dialogue is controllable when the user is able to initiate and control the 
direction and pace of the interaction until the point at which the goals have been met. 

• Does the user have control how to proceed in the dialogue? 

• Is the way that input and output data are represented under the control of the user? 

4. Conformity with user expectations: A dialogue conforms with user expectations when it is 
consistent and corresponds to the user characteristics, such as task knowledge, education and 
experience, and to commonly accepted conventions. 

• Is the behaviour and appearance of the user interface software consistent? 
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• Does the system give immediate feedback on user input whenever the user expects it? 

• Does the system give information if an input action was successful? 

5. Error Tolerance: A dialogue is error tolerant if, despite evident errors in input, the intended 
result may be achieved with either no or minimal corrective action having to be taken. 

• Do small errors have serious consequences? 

• Does the application assist the user in detecting and avoiding errors in input? 

• Is it possible to correct wrong inputs easily? 

6. Suitability for individualisation: A dialogue is capable of individualisation when the interface 
software can be modified to suit the task needs, individual preferences and skills of the user. 

• Is it possible to adapt the functions, actions to the user’s individual needs? 

• Can the user choose among different formats of system output according to personal 
preferences? 

• Can the user choose among different ways of task solving according to personal 
preferences 

7. Suitability for learning: a dialogue is suitable for learning when it supports and guides the 
user in learning to use the system 

• Does the application require a lot of time for learning? 

• Does the system encourage the user to try out new functions? 

• Is it necessary to remember a lot of details? 

These guidelines frame usability as a property of a human-machine system. Usability is a 
combination of interrelated factors or dimensions, and each of the above mentioned factors or 
dimensions are of different importance, not only from task-to-task or domain-to-domain but also 
across different age groups. Usability for older people determines successful interaction with 
technology. For each interaction device the aspects addressed above must be thoroughly 
investigated.  

it should try to get methodology for priority definition of usability factors by the user, bottom-up 
priority. 
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Usability and accessibility guidelines of telecare 
equipment and services 

The European Telecommunications Standards Institute published a paper (ETSI, 2007) providing 
a synopsis of user experience guidelines applicable to the research, design, development and 
deployment of telecare services. This comprehensive document focuses on the guidelines 
grouped according to three main themes: trust; usability and accessibility; and service 
provisioning, all addressed using a user-centric approach. The usability and accessibility aspects 
considered are those applicable to users who directly interact with the telecare equipment. Users 
may face difficulties when using telecare equipment, either because of  limited ICT proficiency 
or due to physical, cognitive or sensory issues. Telecare services may be provided through 
different types of generic ICT applications: fixed and mobile phones, TV sets and their remote 
controls, personal computers, Laptops, PDAs, and so on. This trend may affect interaction with 
telecare devices. On the other hand other specific pieces of equipment, such as medical or 
biometric devices, may be part of the telecare system. Available guidelines in this field are 
mainly related to enhancing the usability of medical devices to minimise the risk of human error. 
Additional guidelines refer to accessibility and usability of general ICT products and services. The 
following list presents a selection of guidelines provided by the ETSI document in relation to 
usability and accessibility. 

Generic guidelines: 

• A telecare system's output should be perceivable by users. Important information, such as 
alarms or loss of critical functions, should be effectively notified to users. 

• Telecare equipment should require a minimum of effort and time to achieve the desired 
goal. Furthermore, it should be easy for users to raise alarms in an emergency situation. 

• The operation of telecare equipment should be understandable to all users.  

• Assistive technologies should be usable in conjunction with telecare equipment. Telecare 
equipment should allow both direct use, and use by means of assistive technologies. 

• Telecare equipment and services should support adaptation to clients' abilities and 
preferences, as well as to the context of use (e.g., when roaming). 

• Consistency and standardised elements among user interfaces should be promoted in 
related telecare equipment and services, also when roaming (if supported). 

Research, design and development guidelines: 

• A Telecare system's output should be made available through multiple modalities (auditory, 
tactile and visual). Users should be allowed to select one or more output modalities, as well 
as their specific characteristics (e.g. volume, brightness, contrast). Information on active 
output modalities and their characteristics should be provided. 

• The information generated through the different modalities of a telecare system should be 
equivalent. 

• Brightness and contrast of visual signals should be adjustable. Their value range should 
allow visual signals to be perceived under various conditions of ambient illumination; the 
size of visual symbols (e.g. text, icons) should be adjustable; Information should not be 
provided relying only on colour; image quality should be sufficient to perceive sign language 
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correctly, see. 

• Location and function controls of telecare equipment should be easily identifiable by users. 

• The telecare equipment should provide users with multimodal feedback, see, in order to: 
acknowledge user interaction with telecare equipment, such as the use of input controls, or 
the engagement of external connectors (e.g. medical sensor, power cord, PC card, USB 
connector, etc.) and inform on the progress of a telecare service that has been requested 
by the user. 

• Feedback should be presented without any perceptible delay. Visual or tactile feedback 
should occur at the same location as the control, or in a common place, standard for the 
whole telecare system. 
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Guidelines for the design of input devices 

Fisk et al. (2004) enumerate the following guidelines for input devices designers:  

• Select good default values or develop profiles that could be selected based on different age 
groups (children, adults, seniors). Do not assume that flexible interfaces will result in 
optimal choice of parameters by users. 

• Match the input device with the task demands. 

• Prefer trackball to mouse for novices if the interface requires double-clicking; consider 
default interfaces that do not require double-clicking. 

• Prefer direct (light pen, touch screen) to indirect (mouse, trackball, joystick) positioning 
devices for pure pointing and clicking tasks, particularly when the input device is not large 
(e.g., hand-held computer). 

• Prefer indirect devices if users are experienced and the task requires combined keyboard 
entry and device use, the extent of movement for a direct device is large (e.g., 19 inch 
monitor), or the task requires precise selection. 

• Prefer speech recognition control and input when individuals are very restricted in manual 
dexterity and the ambient noise level in the environment is low. Prefer CRT to LCD displays 
when precise colour matching is needed. 

• For keypad input, use large keys with clear markings (adequate contrast for text or symbol 
to background) and appropriate inter-key spacing. 

• Provide for the possibility of both tactile and auditory feedback with keypads. This situation 
occurs with many microwave ovens that emit beeps on key press and can be coded in 
software for computer keyboards. 

• Permit alternatives for navigation with a visual cursor for those with moderate tremor, such 
as arrow key movement. 
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Guidelines for characteristics of output devices 

Fisk et al. (2004) mention the following guidelines for output devices designers: 

• Select the output device with the higher contrast between characters and background. For 
example, choosing between an LCD and CRT, an important consideration is to select based 
on best contrast ratio for the ambient light conditions. a 4-letter word this approximates the 
width of your thumb at arm’s length. 

• Keep visual output screens adequately shielded from glare. 

• Provide an adaptive (adjustable) display when feasible and provide instruction to the user 
about how to change screen resolution. 

• consider advising an older user to set the resolution of their computer display to 800 x 600 
pixels or lower (640 x 480 pixels) to enhance access to small icons typical in today’s 
software interfaces. 

• Use built-in controls (e.g., Microsoft Windows accessibility functions available through 
Control Panel settings) or special purpose software. 

• Permit adjustability of output intensity and frequency of sounds. 

• For important visual warning messages, repetitively flash the information rather than have 
it come on and stay on. However, make sure that the flashing is not so fast as to impede 
reading of the message. 

• Prefer tactile output devices for simple signalling (e.g., using moderate to high frequency 
vibration ~250 Hz) when auditory and visual output would be difficult to process (noisy 
environments, glare situations) or would be disruptive to performance of the user or nearby 
personnel. 

• For important auditory warnings, select output (e.g., speaker) systems that emit sounds in 
the 500-1000 Hz frequency range and repeat the message until acknowledged. 

• Older users are easily distracted by extraneous design detail or background noise. That is 
why graphics need to be carefully selected for relevance rather than decoration. Multi-
media approaches and the more flamboyant Web pages may disadvantage older users. 
(Fisk et al., 2004). 
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Screens and touch screens 

Touch screens 

To help older people and those with hand tremors, active fields should be as large as possible 
and separated by a ‘dead area’. There should be high contrast between touch areas, text and 
background colour to ensure that the older adults are able to read the text presented (Gill, 
2004). Try to achieve at least 50:1 contrast (e.g., black text to white background, measured 
from solid black and solid white areas); for transmissive displays prefer LCDs rather than CRTs 
when screen size is held constant because of the generally higher contrast ratio on backlit LCDs.  

Luminance meter readings taken near the screen on a white and black patch on a typical LCD 
monitor are 140/.8 = 175, and from a CRT monitor 71/1.5 = 47 (Fisk et al., 2004). Colourful 
patterns, pictures or watermarks in the background may interfere with the readability of text. 
Therefore, the use of solid, light backgrounds with dark text will make the text easier to read by 
older adults (Fisk et al., 2004; Echt in Morrell et al., 2003, Gill, 2004). Consider providing white 
on black text when using CRT displays for those with significant visual impairments (Fisk et al., 
2004). Screens should be positioned so that they are shaded from overhead lighting or sunlight 
which will reflect glare (Gill, 2004). 

Touch screens can either be triggered by insertion or withdrawal of the fingertip. With the latter 
system, it would be possible for the user to pass their fingertip over the screen and get speech 
output describing the active area being touched at the time. Then the system is only triggered 
by withdrawing the fingertip from over an active area (Gill, 2004). 

It is already possible to increase the size of the characters on the screen for individuals who 
require this facility. This can be done by selecting this option from a menu or, preferably, by 
storing this information on the customer’s card. With touch screen systems, it could be arranged 
that holding one’s finger in the bottom right corner for at least two seconds indicates that one 
would like larger characters on the screen. Screens should be as large as possible so that larger 
text can be used. Larger screens also allow more space to position text and active areas (Gill, 
2004). 

To use a touch screen from a user-propelled wheelchair, the height of the active areas should 
be between 800mm and 1200mm for most users. Also, the screen should be perpendicular to 
the line of sight. If the terminal is also to be used comfortably by standing users, this may 
involve using two screens or a variable height screen. A recessed space beneath the terminal 
will make it easier for a person in a wheelchair to get as close as possible to a screen (Gill, 
2004). 

Visual displays 

Visual display screens are common in most electronic devices, appearing in everything from 
phone devices e.g., to provide caller ID information), to electronic thermometers, to microwave 
ovens. A variety of display elements are used in these devices, from passive liquid crystal 
displays (LCDs) to light emitting diodes (LEDs). There are a large number of factors that 
determine whether reading the screen will be difficult or easy for disabled or older persons (Gill, 
2004). 

Light levels in homes for reading materials are typically in the 30 cd/m2 range, compared to 100 
cd/m2 found in offices. Ensuring good contrast for output sources becomes critical in these 
environments. Consider substituting active or fluorescing for passive LCDs or provide 
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backlighting for LCDs when they are intended for home use. For portable devices that will be 
used both indoors and outdoors, consider trans-reflective displays, such as those found on 
second generation palm-top computing devices and personal digital assistants (Fisk et al., 
2004). 

Sunlight can degrade the viewability of the display for all users. The screen should be shielded 
from direct or reflected sunlight or other bright light sources. The display should be viewable 
from the eye level of a person sitting in a wheelchair. People with low vision should not be 
prevented from getting their faces close to the screen (Gill, 2004). 

The conflicting requirements of tall pedestrian users and short wheelchair users can lead to a 
significant group of users having parallax problems when lining up the function keys with the 
displayed option. Lines on the user-interface leading from the key to the surface of the display 
can alleviate this problem (Gill, 2004). 

Good standards of legibility help all users, but for many people with low vision the issue is 
fundamental to being able to read information and prompts on displays. Many screens are too 
small and too dark to display information in a way that can be clearly seen. This is also true for 
the screens on mobile phones, larger screens and clear graphics, with strong contrast between 
the characters and the background all help improve legibility. Adjustment of the size of text 
should be allowed (Gill, 2004). 

Gill (2004) provides a checklist of the guidelines: 

1. Have you allowed for red/green and blue/yellow colour blindness? 

2. Is the screen protected from glare? 

3. Is the screen readable from a wheelchair? 

4. Can the user adjust the angle of the display? 

5. Can the user get close to the screen? 

6. Can the user increase the character size? 

7. Have you used a legible typeface? 

8. Is the text on a plain background? 

9. Have you used scrolling or flashing text? 

10. Have you minimised parallax? 

11. Is the language selectable? 

12. Have you used standard icons? 

Interactive television 

Many older people are reluctant to use personal computers but would be prepared to use 
interactive television to obtain information (e.g. about local council services). However, if their 
initial experience is poor, they may be reluctant to try using interactive television in the future. 
Television is extensively used by older persons throughout the day as a major source of leisure 
time activity and as compensation for reduced social interactions - almost four hours a day, on 
average (Wahl and Mollenkopf, 2003). It is therefore very important for designers to realise that 
interactive television is not the same as a personal computer and therefore its design must be 
treated differently. In comparison to computer screens, most people view television a long 
distance from their screens. To be able to operate interactive television controls, the legibility of 
features on the screen must be as clear as possible. The requirements to operate remote control 
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handsets have become more complex. In particular, pressing buttons on the remote control 
whilst watching the screen becomes difficult for older viewers with presbyopia (age-related long 
sightedness), as the ability of the eye to focus at different distances decreases. With the 
increase in television functions, more buttons are required on handsets that are already very 
full. This leaves less room for text labels, which are often already too small. Integrating smart 
card and digital technology together would enable people with special requirements to configure 
a system to meet their needs. Mobile phone handsets could replace the remote control for 
televisions and recorders. Many of the new mobile phones have larger screens. Devices such as 
this could provide an interactive channel (for services such as tele-shopping) while connecting to 
the television using wireless systems such as Bluetooth. Text when displayed on a television 
screen is made up of multi-coloured pixels, which tends to soften the appearance of text. To 
ensure that interactive television is easy to use, it is important that typefaces chosen to display 
text are suited to the medium and that they are used in ways that ensure maximum readability. 
Tiresias Screenfont is a typeface that was specifically designed for subtitling on digital television 
(Gill, 2004). 

 



  D1.1: Requirements for INDEPENDENT services and systems v1 

92 

Keypads and remote control devices 

Keypads 

There are currently two common layouts for numeric keys; the telephone layout and the 
calculator layout. A standard layout for keypads is essential for blind people. It is recommended 
that the telephone layout be used exclusively on public access terminals Consistency in the 
layout of keypads is essential for blind users and highly desirable for other users. It is also 
important to set out the keys in a way that makes it easy to distinguish between the main 
numerical keys and other function keys. Variation in the size, shape and position of function 
keys will help differentiation. Colour should not be the only distinguishing feature between keys, 
since red/green colour blindness is not uncommon; if possible, the keys should have different 
shapes and be marked with symbols. 

Enlarged keys enable persons with poor dexterity to press the correct key; the spacing between 
the keys is as important as the size of the keys themselves. A concave shape to the keys will 
also help fingers to stay in place. Guarded or recessed keys can help a person who has difficulty 
in making precise finger movements (Gill, 2004). 

Some devices have buttons that have more than one function, and some involve time delays to 
allow audible responses to be heard. If no consideration is given to the needs of people with 
disabilities then even a simple operation sequence can be unworkable and leave people 
excluded. In the ideal world, systems will automatically learn from the way the user controls a 
system, and modify the user interface to optimally meet their needs (Gill, 2004). 

Function keys should be clearly separated from the numeric keys. When command keys are 
vertically arranged, ‘cancel’ should be the uppermost key and ‘enter’ the lowest. When the 
command keys are horizontally arranged, ‘cancel’ should be located the furthest left, ‘enter’ the 
furthest right. It is better to position the command keys to the right of the numeric keys, since 
they are then less likely to be inadvertently touched when entering numerals. Where command 
keys are positioned beneath the numerical keys they may be a problem to visually impaired 
persons because they are likely to be pressed accidentally when entering numbers. Command 
keys should be as large as possible so that the words on them can be larger and thus easier to 
read (Gill, 2004). 

Visual markings on the keys should be characters at least 4 mm high and should have good 
contrast with the colour of the key (e.g. white characters on matt black keys). On numeric 
keypads which also include up to 4 alphabetic characters, the size of the alphabetic characters 
should be as large as possible without affecting the legibility of the numerals (NB for most users, 
the legibility of the numerals is more important than the legibility of the alphabetic characters); 
the spacing between the alphabetic characters is as important as the size of the character, since 
it is the characters which are being read and not a word. 

The optimum spacing of keys on a mobile phone handset or remote control will depend on 
whether the user uses a thumb or finger to press the keys. Teenagers tend to use their thumbs, 
but many older people prefer to use a finger; this has implications for the optimum spacing 
between keys (Gill, 2004). Ideally keys should be internally illuminated when the terminal is 
waiting for input from that keypad. One implication is that completion of keystrokes may be 
uncertain for those pressing keys gingerly and hence it might be useful to supplement the usual 
minimal tactile feedback of a key press with an auditory signal (Fisk et al., 2004). Tactile 
indication can be provided by a gradual increase in the force, followed by a sharp decrease in 
the force required to actuate the key, and a subsequent increase in force beyond this point for 



  D1.1: Requirements for INDEPENDENT services and systems v1 

93 

cushioning (Gill, 2004). 
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Typefaces and legibility 

Many older people have difficulties reading standard text even with spectacles and good 
illumination. To help with this problem choosing a clear typeface will be very important in 
helping ensure the best levels of legibility for any application. Text set with sans serif typeface 
has been found to be read more easily by older adults, (Grabinger and Osman-Jouchoux in 
Morrell et al., 2003; Hawthorn, 2000) and also preferred by them (Ellis and Kurniawan in Morrell 
et al., 2003). Decorative and cursive fonts (e.g. gothic) should be avoided (Fisk et al., 2004). 
Sans serif typefaces include Helvetica, Arial and Univers (Morrell et al, 2003). For people with 
low vision some numerals such as 6, 8, and 9 can look very similar. In some typefaces 
characters such as the lower case ‘l’, the numeral ‘1’ or an upper case ‘I’ can be difficult to 
distinguish. Increasingly, password and email addresses use a combination of letters and 
numbers. For such applications it is essential to use a typeface which clearly differentiates 
numerals and letters (Gill, 2004). In some applications where the context does not make the 
meaning obvious, it is essential to be able to differentiate the zero and the capital ‘O’. In this 
case it may be necessary to use a cancelled zero. The Tiresias fonts include this optional feature 
(Exhibit 15). 

Exhibit 15: Tiresias font example 

 

The RNIB Scientific Research Unit (http://www.tiresias.org/sru.htm) has produced a range of 
typefaces for applications where legibility is important. Tiresias Screenfont was designed for 
subtitling on UK digital television. Tiresias PCfont is a typeface designed to display clearly on 
screen based systems. When a typeface is generated on a screen, the character shapes are 
created on a grid of fine lines or pixels. Because most traditional typefaces were designed for 
reproduction on paper rather than screens their subtle shapes are often distorted on screen. 

Tiresias Infofont has been designed for use on information labels and controls to help improve 
legibility. The characters and letterforms have been designed for a reading distance of 30-100 
cm. This typeface has been used for applications such as fire notices and labels in museums. 
Tiresias Signfont is a bolder typeface, but has characters that have been designed to maintain 
open shapes that provide maximum readability at longer distances. Tiresias LPfont is a large 
print typeface designed for use in publications. Large print publications should be designed to 
specifically help with reading problems, and should not be just an enlarged version of ordinary 
print. Tiresias Keyfont has been specifically developed for use on the keypads of ATMs, chip and 
PIN terminals, telephones, ticket machines, domestic appliances, computers, office equipment 
and remote control pads (Gill, 2004). 

Most findings demonstrate (Fisk et al., 2004; Hartley in Morrell et al., 2003) that type size 
should be increased to maximize text legibility. Performance has been shown to increase on 
paper tasks when a 12- 14 point size is employed; many older adults seem to prefer these sizes 
of type relative to smaller sizes, they also benefit from short line lengths (Ellis and Kurniawan, 
2000; Hawthorn, 2000). On web pages designer should avoid style sheets that prevent people 
from increasing font size with their browser software (Fisk et al., 2004). Type should be intense 
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enough to be read easily. The use of a medium or bold form of a typeface will meet this 
qualification (Hartley in Morrell et al., 2003). 

Capital and lower-case letters bodies of text set entirely in capital letters are difficult to read and 
slow down the reader (Fisk et al., 2004; Hartley in Morrell et al., 2003). Text set in upper- and 
lower-case letters and increases reading speed (Carter et al., Conover in Morrell et al., 2003). 
Body text should be in upper- and lower-case letters, all capital letters and italics should only be 
used for headlines and underlining for links (Morrell et al, 2003). However, UPPERCASE TEXT 
attracts more attention than lower case in mixed case situations. The preferred way to present 
text to older adults to increase comprehension is to format as left-justified (Morrell et al., 2003, 
Hawthorn 2000). Scrolling text is difficult to process and should be avoided (Fisk et al., 2004). 

To optimise perception of information by older people ensure that the demands made on their 
somewhat noisy perceptual systems are minimized. A good heuristic for optimizing perception of 
information is to increase signal strength and reduce noise sources. Another is to provide 
redundant channels. For instance, in the case of text, boosting signal strength involves choosing 
a legible font (type, size) and increasing the contrast between text and background. The latter 
can often be accomplished by boosting light levels. Diminishing noise involves isolating 
important text from its surroundings, usually by enhancing it (e.g., putting text in bold) (Fisk et 
al., 2004) or by avoiding patterned backgrounds that make reading noticeably harder for older 
adults. Moving text should also be avoided, since it is important to give older users ample time 
to read the text. Designs should use only simple, highly relevant graphics and avoid decorative 
animation and pictures, wallpaper patterns and flashing text (Hawthorn, 2000). Colour shadings 
that convey information should be distinct and avoid blue–green tones. We should not expect 
older users to detect small movements and so should find more obvious ways of indicating 
changes. 
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Labels, icons and symbols 

Icons and other symbolic displays can be effective ways to convey information if the older adult 
is already familiar with the meaning of the icon or symbol. Research on perception of traffic 
signs indicates that as long as the symbols are well designed (do not require the ability to 
process high frequency spatial information, that is, acuity for fine detail) they can be processed 
as or more effectively than text messages. However they also become useful only after an 
opportunity to learn their meaning. Older adults can be expected to take longer to learn 
arbitrary symbol sets and to be less likely to remember them. Some icons used in current 
software packages are ambiguous and the symbols give little indication of their meaning – this 
defeats the utility of the icon. Icons and symbols must also be easily discriminable (Fisk et al., 
2004). 

Text and icons must be clear, not too small and have sufficient contrast to help people with 
impaired vision. The position of labels with text or icons is crucial for an unfamiliar user with 
impaired vision. Labels are often positioned in a way that they are obscured from the user’s view 
when the controls are being operated. The problem is particularly common when the control 
panel is at an acute angle to the user’s line of sight or at an inappropriate distance. Allowance 
should be made for the 10% of the population who are left-handed. Many people with low vision 
like to get their face close to the control panel to read the labels, or use face-mounted or hand-
held magnifiers (Gill, 2004). 

The selection of labels for menus is also relevant to the issue of compatibility. The user’s label 
for the task must correspond to the menu label for that task. The use of jargon or unfamiliar 
terms may be especially problematic for older adults because the need to decipher the terms 
and determine which one matches their goal adds extra demands to the task and may overload 
their working memory capabilities. Help and instructions must be provided in non-technical 
language, possibly suggested by older, novice computer users (Gregor & Dickinson, 2006). 
Similarly, text on buttons should be as descriptive as possible, e.g., ‘‘send message’’ rather than 
‘‘send’’, making the outcome of a user’s action more predictable. 

However, the general organization of well-learned information is comparable across age groups 
and well maintained into old age. Designers should capitalize on older adults’ knowledge base to 
select the most compatible labels. The label selection process may reveal a natural (i.e., 
learned) organisational structure that would inform the depth versus breadth decision as well 
(Fisk et al., 2004). 
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Controls 

Regardless of which technologies are used, the user interface is likely to be one of the most 
important features. This in itself is a design challenge. As can be seen from the current design of 
television controls, a consistent and easy to understand interface has yet to be developed. For a 
blind person it may not be obvious where the controls are located if they are not in a standard 
position. It is important that controls are grouped in a logical manner, and that they can be 
differentiated by shape, size and colour as well as position. The layout of controls should reflect 
the sequence of operation (e.g. left to right, or top to bottom). Consistency of layout is essential 
for users not familiar with a particular terminal. Controls which change the relative, rather than 
absolute, values often cause problems for people with low vision. A blind person may find it 
difficult to judge where a slider switch is positioned in relation to the upper and lower limits of 
the scale. A person with decreased manual dexterity may find it difficult to operate a control 
which has to be moved from side to side (Gill, 2004). Some additional product review criteria 
regarding controls that involve upper body dexterity and mobility issues (Gutman, 2003): 

• Do controls allow activation by persons with low grip strength? 

• Are controls knobs a minimum of 25 mm in diameter? 

• Are touch pad activators a minimum of 12 mm square? 

• Are C- or U-shaped handles installed when straightforward pulling movements are required? 

When the same control is used for a number of different functions, older users can easily 
become confused. Often it is preferable to have a larger number of buttons laid out in a logical 
manner rather than use multifunction controls (Gill, 2004). 

Wireless systems 

Bluetooth is one example of a short-range wireless technology that can link appliances and 
devices together, so that control and communication can be managed remotely. It offers a 
number of very interesting and important applications for people with disabilities. Small devices 
that have tiny knobs – mobile phones, hearing aids, pocket calculators etc. – could be controlled 
from a separate keypad, appropriate to the user’s needs, connected via a Bluetooth link. This is 
of great significance because the mobile phone itself could replace the remote control for 
televisions and video recorders. It can provide an interactive channel (for services such as tele-
shopping) while connecting to the television via Bluetooth (Gill, 2004). The use of wireless 
systems, such as Bluetooth or ZigBee, could also dramatically decrease the cost of installing 
smart systems in an existing home. Wireless systems also simplify the process of modifying the 
system when the user’s needs change or a new resident takes over the accommodation. To 
provide sufficient support to give an older person confidence to continue to live independently 
may only involve a modest investment, which later can be re-used for another individual (Gill, 
2004). 
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Menus and interactive voice response 

Menus (e.g. phone menus) are also quite difficult to operate for older people. People with 
hearing and (age-related) cognitive impairments are especially deprived in this (Gill, 2004; 
Mayhorn et al., 2004). Older adults that use these kinds of menus to communicate with the 
bank, state and other civic services are required to store and process the menu options while 
attempting to make navigational decisions. If the structure of the menu systems is very broad 
such that a large number of options must be considered, older adults may find themselves 
forgetting the content of the options because their working memory capacity is exceeded 
(Mayhorn et al., 2004, Fisk et al., 2004). For visually presented menus however the broadness 
of structure reduces demands on memory, but increases the need for visual scanning (Fisk et 
al., 2004). The solution is reducing the number of menu options at each level of menu 
hierarchy. Another way is placing the most commonly requested menu items first and with that 
reducing the need to inhibit unwanted options (Mayhorn et al., 2004). Older adults would also 
benefit from a graphic display of the available options in a telephone menu system (Fisk et al., 
2004). 

In the speed of menu option presentation another factor which must be considered is reduced 
processing speed related to age-related memory decline. Slower speed of menu will give older 
people more time to process all the available options (Mayhorn et al., 2004). Gill (2004) also 
suggests prolonging the time given for the user to respond and stresses the problematic one-
piece phones, where the keypad is integral with the headset and makes it difficult for the user to 
simultaneously listen and press keys. 

Another factor that needs to be considered is that older adults have more difficulty processing 
menu information when the speech is compressed (e.g. at 20%). Designers of these systems 
often compress speech at higher rates to maximize efficiency, however this may place older 
adults at a disadvantage (e.g., they may need to repeat the menu more often). The same is true 
for speech rate of messages on telephone answering machines. This is an increasingly important 
issue as we rely on use of these systems to convey important information such as reminders of 
doctor’s appointments or medication reminders. Television and radio announcer speech rates for 
newscasts are a good standard to emulate (Fisk et al., 2004). To summarise the 
recommendations for integrated voice response are the following (Gill, 2004): 

• Allow for users who need extra time to respond to prompts; 

• Avoid broad menus; 

• Provide a means of access to a human operator; 

• Provide a recovery route from error; 

• Provide different audio feedback for valid and invalid key presses; 

• Provide a consistent and predictable user interface; 

• Avoid compressed speech; 

• Use consistent terminology; 

• Keep user IDs to no more than 8 digits; 

• Do not require that the same information is entered more than once; 

• Provide users with the facility to repeat the audio output; 
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• Place the most commonly requested menu items first; 

• Provide context-sensitive help. 
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Colours 

Colours such as red and blue are commonly used to distinguish hot and cold for example. 
However, status should not be indicated by colour alone since a significant portion of the male 
population has problems distinguishing red/green or blue/yellow. In addition older adults are 
prone to decreased sensitivity to colour particularly for yellow and blue/green combinations 
(Echt in Morrell et al., 2003). Therefore avoid signalling important information using short 
wavelength (blue-violet-green) contrasts (Fisk et al., 2004); these combinations can be used in 
decorative graphic elements as long as their use does not require discrimination for the 
understanding of the graphic (Morrell et al., 2003). References to colours in text should be 
avoided in general because they may not be detectable to all readers, especially individuals who 
are colour blind (Hartley and Harris in Morrell et al., 2003). People with retinitis pigmentosa 
often have difficulty reading red displays (Gill, 2004). 
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Audiovisual input and output 

To compensate for losses in hearing acuity, older adults may need to use context to interpret 
speech. Studies have shown that relative to the young, older adults make more use of semantic 
context (such as degree of predictability of a target word) to facilitate speech recognition 
(Scialfa et al., 2004; Fisk et al., 2004). Having good structure (e.g., grammar) in spoken (and 
written) texts can help older adults differentially. In speech, increased signal strength can be 
promoted by regulating speech characteristics to match listener needs. For instance, pausing 
after important grammatical boundaries (phrases, ends of sentences) when speaking may be 
particularly helpful (Fisk et al., 2004). However it is important that clear speech does not 
devolve to ‘elderspeak’ (Kemper and Lacal in Scialfa et al., 2004), a semantically simplified and 
effectively patronizing communicative style that is offensive to many older listeners and detracts 
from speech comprehension. 

Another important issue is the slower rate of processing for older adults. This has implications 
for the use of compressed and speeded speech (Fisk et al., 2004). Namely, people with a 
hearing impairment often have difficulties in understanding synthetic speech output since it 
tends to have less redundancy than natural speech. However brief spoken messages might be 
useful as optional replacements for the current provision of fly-over hints to give brief names or 
explanations of buttons and other features of an interface. It is possible that interfaces of this 
sort could extend the number of years during which users are able to make use of applications 
(Hawthorn, 2000). The facility to repeat a message is also frequently essential rather than just 
desirable (Gill, 2004). 

If information is confidential, then speech output should be to an earphone (e.g. telephone 
handset). For situations with poor viewing conditions (e.g. low illumination or high vibration) 
audio output can provide another modality of information dissemination or provide more 
redundancy. Audio messages are most appropriate when an immediate response is required 
with less reliance on referral to the message at a later date. 

Other guidelines for audio output (Fisk et al., 2004; Gill, 2004, Hawthorn, 2000): 

• Messages should be simple and short. 

• Keep speech rates to 140 words per minute or less. 

• Match voice characteristics to the situation. Prefer male voices to female voices for 
announcements. Prefer female to male to get attention. Older individuals may find female 
voices harder to follow than male voices because of the overall higher pitch. 

• Avoid artificial (synthesized) speech messages that do not closely imitate natural speech for 
prompts or fixed messages (e.g. next stop on a tram), error or help messages, output of 
contents of screen. 

• Provide user control of volume of audio output. It is important to provide instructions 
regarding how to make volume adjustments. 

For acoustic signals to attract attention, use a frequency between 300Hz and 3000Hz. Other 
sources recommend 500 to 2000 Hz and intensities at least 60 dB at the ear of the listener. 
Huey et al. (in Hawthorn, 2000) found hat a beep that swept a range of frequencies including 
the 500–1000 range was reasonably effective, according to Hawthorn (2000) older adults miss 
attention getting sounds with peaks over 2500 Hz. Commercially available telephone bells and 
smoke alarms tend to have intensity peaks around 4000 Hz which are effective for younger 
users but these sounds are missed by older users. Fisk also warns against using frequencies 
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above 4000 Hz as many older men have difficulty hearing sounds in the 8000+ Hz frequency 
range even at very high sound levels (90 dB). It would therefore be unwise to signal a 
dangerous situation using that frequency range. If sound location must be signalled with high 
frequency sound sources (fundamental frequency >2000 Hz), use longer duration (> 0.5 s) 
sounds. Minimise background noise and reverberation. For example, use sound absorbing 
materials on walls, floors and ceilings. Provide wireless headphone sets to older listeners in 
public settings. Avoid background music during spoken language (e.g., in movie or television 
segments). Speech input keying is a useful means of providing a hands-free facility for users 
with reliable voice, and may be valuable even where full hands-free operation is not necessary 
(e.g. when hand tremor interferes with manual keying). Speech input is also useful for dyslexic 
users who can read aloud and simultaneously enter keys thus avoiding short-term memory 
problems. A sensitive microphone will help people with quiet voices or with restricted neck and 
chest movement that makes speaking difficult. It is also important for the user to be able to 
adjust the sensitivity of the microphone so that it can be used by either a person with a weak 
voice or a normal voice. Amplification of the microphone should be user controlled and should 
automatically reset for the next user (Gill, 2004). 

Voice control can be beneficial in situations where more than one task is performed 
simultaneously which require both hand and/or eye co-ordination. Its limitations include 
technological constraints which limit the vocabulary size and speed of accurate processing. 
Feedback of a mistake may interrupt other activities. Accuracy of voice recognition systems 
deteriorates significantly if there is background noise. Accuracy is improved by allowing a limited 
choice of commands which should include common alternatives such as ’start‘ or ’begin‘(Gill, 
2004).  

• Other guidelines for audio input (Gill, 2004): 

• Minimise background noise. 

• Ensure that the microphone can be used by people in wheelchairs as well as by people 
standing in front of the terminal. 

• Provide alternative method of input for people with speech impairment (or with a strong 
accent). 

• Provide recognition feedback after each input. 

• Provide opportunity for the user to undo incorrect inputs. 

Combining audio and visual signals 

When feasible try to provide multiple channels for important information, such as speech and 
visual signs (Fisk et al., 2004). Designers should consider engaging alternative sensory systems 
by providing redundant channels for those who have severe visual and hearing impairments. An 
example for warnings would be using sound and vibration in addition to visual signals. Screen 
phones that provide both auditory and visual text information help older adults interact 
successfully with telephone menu systems. Visual ringing signal is on the other hand essential 
for people who are deaf. Visual signals incorporated in the terminal are often not easily seen 
and are mainly of use as a reminder of line status. An interface should be provided so that 
external lights or a vibrating pager can be triggered by the phone (Gill, 2004). Consider 
providing parallel visual and auditory presentation of language (e.g., using speech recognition or 
closed caption text for public addresses). 

Video telephony 
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Video phones have been slow to make significant market penetration. This is attributable to the 
low bandwidth available to most domestic consumers. For deaf users, a video phone could 
transmit sign language with a modest picture quality, but greater bandwidth is needed for lip 
reading (Gill, 2004). Screen phones may expand the utility of telephones for many IADL in the 
future, making it possible for nurses to provide technical support over the phone. The ability to 
see the person on the other end of the telephone provides an added measure of cognitive 
support for older adults by allowing them to both see and hear the person providing the 
instruction (Liu and Park, 2003). 

 

 


