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ABSTRACT

In the last decades almost all countries face the increasing of
elderly population [1]. Given these recent changes, there have
been appearing a several number of gerontechnologies to enhance
seniors’ quality of life. In this context and despite the strong
investment from the Governments to disseminate services like
distance help or provision of medical information, the level of
success is still very low. Possibly this failure is due to the fact that
most of these approaches requires the user to search for the
information (a "pull-oriented" activity from the user's perspective)
rather than a "push-oriented" where the user receives the
information. Television (TV) is one of the privileged resources to
reach the general population, but it is an even more powerful way
to achieve older people, limited to their home or in institutional
context, due to the fact that almost all seniors are familiar with a
TV set.

Elderly are commonly in a disadvantaged position, for not
knowing how to access public and social services they can benefit
from (e.g. medication discounts, medical appointments, etc.).
Regarding this, it is being developed an iTV platform (+TV4E)
which aims to disseminate information about public and social
services for seniors, by interrupting the visualization of linear TV
content with audio-visual content about these services.

In order to broadcast the information that elderly viewer most
need and want to receive, it will defined a set of user profiles. The
profiles’ definition will be achieved throughout a set of selection
phases, and the first phase involves the definition of the
individuals that will be able to interact with the +TV4E. In this
paper is presented a set of criteria for the first filtration of users
who can benefit from this type of iTV services and the respective
services that they can be interested in receive information about.

Keywords

iTV, Seniors, Public Services, Social Services.

1. INTRODUCTION

Currently almost all countries face the increasing of elderly
population, which represents a major challenge for individuals,
societies and governments. The increase in average of life
expectancy is a result of improvements in living conditions,
especially in terms of health, education, housing, social
participation. Although ageing is characterized by several
physical, psychological and social changes that can result in
numerous problems, being old does not necessarily have to be
synonymous of illness, disability, dependency, isolation and
loneliness. Previously the limitations that emerged could be
hindering the successful aging, but in recent years were developed
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technologies that can fulfil the needs of older people and their
caregivers, namely called "gerontechnologies".

Many of these technologies are designed to increase the sense of
belonging to communities, increase the social network and also
the levels of welfare and literacy. At this level, television is a
technology of high importance and great potential, being one of
the preferred media for accessing information and entertainment.
Given the proximity and familiarity that elderly have with
television sets, the development of interactive television platforms
are a promising way to access information that otherwise would
not be accessible. The demand for information and services
through interactive television platforms (iTV) is a reality, but
there still a low level of advantages of these services for older
users. Concerning information seek activities, eventually the fact
that this is a "pulloriented" activity (implies the demand for
information by the wuser) instead of "pushoriented" (the
information is presented without the search) is the determinant
factor of the low utilization of these platforms.

In this context the audience of the +TV4E project, is the
Portuguese elderly considering their characteristics, needs and
expectations in the use of public social services such as finance,
social security and social support services. Thus, the aim is to
develop an application for interactive television (iTV) that can
enrich, automatically, the television experience with the
integration of information of public and social services
considering user profile. The application will be designed in a
user-centered design approach, with the integration of assistive
technologies and multimedia communication multichannel
approach. In order to illustrate the central idea, imagine the
scenario in which the income tax system changes (for example,
people over 66 years become eligible for a discount through the
delivery of a statement). This information can be sent to seniors
while they watch TV in the following way: a) on the TV content,
in a graphical overlay, a warning appears stating that an
informative content will shortly be presented; b) if the user does
not cancel this content presentation, namely, if the user does not
press a remote control key targeted to cancel the information
content, it will appear replacing the television content for a few
moments.

The user experience associated of technological solutions relies in
several aspects. To make the use of platforms a pleasant,
personalized and an added value experience for elderly viewers it
was verified that “user profiles” is a key feature. These profiles
aims to reflect the interest of users in specific subjects, at a
specific moment. The moment associated with the profiles is quite
important because as time goes by users can modify their interests
due, for example, to the appearance of a specific disease.
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2. THEORETICAL FRAMEWORK

The ageing population is one of the greatest achievements of
humanity, but is also one of the great challenges of modern
societies. This fact is affecting most countries around the world
quickly, as a result of increased life expectancy and lower fertility
rates.

In recent decades it is possible to observe the marked reduction of
avoidable mortality and the increase in average of life expectancy
mainly due to the improvement of living conditions, such as
access to better food and nutrients, water and enhancements in
sanitation and health systems through prevention and control of
parasitic and infectious diseases [2].

There is no universal criteria in respect the chronological age in
which it is considered that a person enters in the old age. Some
organizations such as United Nations and the World Health
Organization considers elderly the individuals with 60 or more
years [3,4]. In Portugal, as in most developed countries, are
considered elderly the men and women aged over 65 years, being
this age associated with the transition to the pensioner situation
[5,4]. In 2014 the Portuguese government decided to change the
age of retirement for 66 years and 2 months, taking into account
the effects of changes in life expectancy at 65 years recorded
between 2013 and 2014 [6]. This rule is effective since the
beginning of 2016.

In 2012, the world population reaches 7 billion people, of which
about 8.0% (562 million) were 65 or more years. In 2015, this
proportion rose to 8.5% of the total population [2]. These changes
have resulted in a significant reversal of the age pyramid in
societies, and Portugal did not escape to this reality. Between
2001 and 2011 the percentage of Portuguese elderly increased
from 16 to 19% [7]. Population ageing index was 102 in the year
of 2001, reaching 128 in 2011, which means that for each 100
young people there were 128 elderly people [7]. In 2012 there
were 2,032.606 people with 65 or more years living in Portugal.
Projections indicate, given the high scenario (combines the
optimistic possibilities of evolution regarding fertility, mortality
and migration), that in 2060 this number will increase to
3.343,987 [8].

Over time, a set of transformations occurs in all human beings at
biological, psychological and social level [9, 10], leading to the
emergence of a new group of challenges, as is chronic disease and
disability, the need to stimulate further independent living of older
people, combat the social isolation, among others [2].

Although it is not mandatory, ageing is often characterized by
economic vulnerability due to reforms and low pensions, poor
housing, high costs with health care, and by social changes
resulting from modifications in the social network (as a result of
retirement, change in network of friends, the death of the spouse,
family disintegration due to family and work requirements) and
difficulty in interacting and communicating with younger
generations [11,12].

In line with this and in order to respond to demographic changes
and to the issues that ageing raises, the World Health
Organization adopted the concept of "active ageing" and defined it
as the process of optimizing opportunities for health, participation
and safety in order to improve the quality of life of the elderly
[13]. This concept should guide the development of societies to
support older people to remain active in the labour market, and
ageing integrated in society. However, ageing is often associated
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with restrictions accessing public services to individuals and their
families.

Although many older people continue to live actively, healthy and
in a participatory manner after retirement, others face a number of
problems such as poverty/financial difficulties, illness or
disability, loneliness and social isolation that can limit or restrict
their lifestyles [14]. Most people prefer to continue living at their
homes, rather than going into residential institutions, due to
connection to memories, experiences and objects.

In many cases the elderly are isolated from the rest of society,
being in very vulnerable situations. In 2016, in the Portuguese
territory were identified 26,000 elderly people as living alone
(60%) 4,626 isolated and 3,085 living alone and isolated (7%)
[15].

The European authorities believe that Information and
Communication Technologies (ICT) is one of the possible
answers with great potential to support older people to improve
their quality of life, stay healthy, keep autonomous, live longer in
their own homes ("natural environment") and help to transform
care in response to the needs of patients [16,14,17].

This point is evident by the increase in the number of innovative
devices developed by several companies and individuals to
elderly, commonly known as "gerontechnologies".

Although there is a generalized stereotype that older people are
resistant to the use of ICT, is becoming increasingly know that
this population group is more receptive and interested in the use
of new technologies [18]. The use of assistive technologies
presents a number of benefits for the elderly like access to
information and increasing the degree of independence.

In last decades, television was one of the great discoveries and
agent of change in societies. This is one of the audio-visual media
preferred by the population, and in Portugal it reaches the podium
in the list of preferences of individuals [19,20].

Despite not being a gerontechnology per si, television has an
interesting potential regarding support for elderly population,
especially on health field. The interest of the elderly by health
appears to be consensual, considering that this is one of the areas
where more information needs is felt [21,22]. In this context, and
despite the pressure and the efforts that governments have
developed to disseminate medical support services remotely or
providing medical information, success levels remain very low.

Normally the access to information implies that there is a pro-
active behaviour by the user, which means, that is necessary that
they, for example, conduct a search through the internet, so, this
activity is totally dependent on the ability of demand. Therefore, it
is believed that the lack of adherence to the services available for
the elderly may be related to this fact, which means, services will
be provided in a logic of "pulloriented" in the point of view of the
user (there is a need to be the user to search for information)
rather than being developed strategies "pushoriented" where the
user receives the information without having to make any effort.

Nowadays television is often the only company of elderly in their
homes, or even in institutional context [23].

From the 9 leisure activities analysed by Martins (2010) in their
study, watching TV was the second activity that take more time to
elderly, and was the predominant activity in the group of
institutionalized people [23]. In 2010, the average daily
consumption of television was 3 hours and 29 minutes per each



Portuguese viewer [24]. When these data are analysed
disaggregated by age group, people with more than 64 years
watch an average of 5 hours and 8 minutes a day [24].

Interactivity functions enhance TV with functionalities that have a
great potential for older people to get relevant information for
their daily living activities. In theory, sending information through
a familiar device and with great level of use, makes interactive
television (iTV) the ideal transmitter for this purpose.

There are already several solutions for elderly people supported in
iTV platforms, especially in health (e.g. cognitive and physical
stimulation), security and promotion of independent living.

The "SmartSenior" project designed and implemented intelligent
services for older people that were integrated into the TV system
at home in order to support the daily life of their target group [25].
More focused on the health field, the eCAALYX project was
supported in a TVbased interface so patients can keep track of
their health. The solution also promotes the interaction between
seniors and caregivers networks [26]. Also in health, but focused
on dementia, the CogKnow project has the ambition to help the
elderly with dementia through prototypes that include audio
messages and visual reminders and guidance on TV [26]. This
project had a huge impact in the quality of life and promote the
independence of people with dementia. The iStoppFalls project
aims to predict and prevent falls by monitoring mobility-related
activities and other risk factors of falls in real life and is
completed by an innovative iTV application [27]. In this
framework is worth to refer the “iNeighbour TV” project where it
was developed and tested in a field trial, an iTV application to
trigger medication reminders; to enable social interaction over the
iTV application; and to access information regarding services
such as pharmacies, weather and community events [28].

Taking the previous facts into account and the potential that
television has to improve the quality of life of older people and
considering the requirements that seem to exist in access to public
and social information, the project +TV4E comes with the aim to
address these needs. After the definition of services that will be
provided by the +TV4E platform, it will be briefly explained how
the project is intended to work.

3. +TV4E: INTERACTIVE TELEVISION
AS A SUPPORT TO INFORMATION
BROADCAST ABOUT SOCIAL SERVICES
FOR SENIORS

The project +TV4E: Interactive Television as a support to
information broadcast about social services for seniors suggests a
method to the delivery of information through a familiar terminal
like the TV set, in a personalized way to seniors. The target
audience of this project is the Portuguese senior population and it
consider their specific issues, needs and expectations in the use of
public services, like the public social security and tax office, in
order to develop an interactive television (iTV) platform which
allows automatically the enrichment of television experience with
the integration of contents about public and social services.

The iTV application will run on set-top-boxes and will be
designed to interpolate informative contents (about public and
social services) with the linear television content. These
informative contents will consist of a combination of several types
and formats (sound, video and text). Thus, in practice, the senior
will receive a warning stating that the informative content will be
interpolated with the regular TV contents. The information to the
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seniors will be delivered according their profiles. If a senior is not
interested in receive information about taxes, the platform will not
deliver to him this type of information.

4. METHODOLOGY

Older people have several aspects that distinguish them and a
history of life full of experiences that define them as a highly
heterogeneous population, with many peculiarities. These
particularities must be taken into account when defining a
platform that will be in the environment of elderly and can be an
essential point in maintaining or improving their quality of life.
Considering these characteristics arises the need to set the user
profile. The definition of user's profiles involves a series of steps
along the construction process, which will be carried out during
+TVA4E project. This definition will be an ongoing process which
will result from several interactions with potential end-users,
experts and researchers in the field, namely through interviews
and focus groups.

However, in the initial phase of the process it is necessary to
define a set of criteria that will "filter" the type of users who will
be interested in access to social and public information through an
interactive television application. Thus, this paper aims to present
a proposal for the development of the initial stage of the user’s
profile for the iTV platform +TVA4E that include the definition of
inclusion criteria of target population of the application.

To put forward variables for the first stage of user’s profile
definition, a first analysis of literature review in the field of
senior’ population characteristics, iTV and user’s profiles was
made by the project team.

Considering the lack of studies only focused on the definition of
user's profiles taking into account the information that individuals
would like to receive via interactive television platforms, there
was the need to construct a list of criteria considering the
experience and knowledge of three experts invited by project
team.

The process was iterative and conducted in parallel by three
experts, in order to build three independent lists of criteria that
were afterwards compared and discussed before compilation. The
resulting list of criteria was after discussed with all the members
of +TV4E project that include researchers with experience in
fields of iTV and seniors.

S. INITIAL STAGE OF USER’S PROFILES
DEFINITION

The aging process is transversal to all living beings, however, the
experiences are lived differently among individuals and are
dependent on genetic and environmental factors [29]. The
experiences of each person, turns every individual in a unique
human being with their own identity, needs and expectations.
Usually the services and products are defined as standard for the
entire population, or possibly take into account high-level issues
such as the age groups and gender. When it comes to new
technologies for the elderly, some studies have reported the
existence of the widespread stereotype that older people are not
receptive to the use of new technologies, defining this concept as
techno-ageism [30]. This stereotype is questioned by a number of
studies, however, it is a fact that many seniors feel little confident
in their abilities to use technologies and feel anxious when using
them [30,31]. Also, if seniors does not felt that a specific
technology is useful they will easily stop using it. Another
important factor to motivate seniors to use technologies is the user



experience that they perceive. In order to make the use of iTV
platforms a pleasant, productive, an added value for life and with
the most personalized experience as possible, it was verified the
need to create user’s profiles. The purpose of user profiles is to
reflect the interest of users in specific subject, at a specific
moment [32]. There are different approaches to construct the user
profile, i.e., there are systems that build automatically the profile
performing content-based filtering, while others require the direct
action of the user that defines his/her interests [32].

In this study, the user's profiles will be build considering a set of
information about the users regarding the information of services
that they prefer to receive through the platform +TV4E. The
defined profiles will enable the adaptation of content to be
displayed during the broadcast of television programming and
satisfy objectively and effectively the needs of the elderly,
keeping their interest in the service and improving their access to
information.

The task of defining user's profiles is a sensitive issue and an
ongoing process that involves several steps. This is a crucial phase
of the project that can define its success and receptivity. Thus it is
essential to accomplish the collection of information with
potential users, researchers and people with experience in the field
through techniques as interviews and focus groups.

Before these tasks, it was developed a list of criteria considered
important for a first filtering of potential users to include in
+TV4E, which is considered the first stage in the user’s profile
construction to apply in the resulting interactive television
application.

The first criterion to the user’s profile definition is the age and it
is considered that participants should have more than 60 years. It
was defined this range, considering that there is an increase in
television consumption by people over 55 years. In Portugal, after
the age of 25 there is a gradual intensification in the number of
hours spent in front of the TV [24,19]. On average, there is an
increase about 1 more hour of television consumption when
passing the age of 45-54 years for 55-64 years old [24].

The interaction with the platform will require, at different stages
of the process, that the user read informative content. In order to
operate with the application, it is mandatory that the person know
how to read. The question regarding the education level will give
enough information about this competence.

The parameter digital literacy is closely linked to cognitive
abilities, professional experience and experience and appetence
for technology. Despite the technology market has an increasing
degree of adequacy of its services in terms of quality of
applications,  terminal  equipment, the communication
infrastructure and usability and user experience (where it is
intended to minimize the users' efforts) [33], is a facilitator
element the user already have some digital knowledge. Digital
literacy is an essential skill in modern times since it allows access
to a range of social and economic opportunities [34] that improve,
unmistakably, the services access and consequently the quality of
life.

To measure the digital literacy of individuals will be used the
Eurostat questionnaire “Community Survey on ICT usage in
Households and by Individuals™ where it is considered that digital
literacy is related to the use of personal computers and Internet
[34]. This survey is composed by 12 items, as for example, if the
individual is able to copy or move a file or directory. Those who
can perform five or more tasks are classed as high skilled, if it
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fulfils three or four tasks have media digital literacy, with one or
two completed items has low digital literacy and is classified as
having no digital skills if they do not perform any task [34]. In
order to reduce the number of variables, and possible values for it
and the consequent number of different profiles, to define the
initial stage of the user's profile, authors decided to make an
adaptation of the results, and will only be considered two levels to
score the digital literacy. So, if the individual can perform at least
one task successfully is considered having digital literacy, if they
not accomplish any task it is classified as having no digital
literacy and will be excluded from the study.

Associated with the aging process, many times, tend to appear
some changes at the cognitive level. Some of these events are
"normal” cognitive disorders linked to the ageing, but it can be a
pathogenic modification [29]. The working memory, speed of
thought and visuospatial skills tend to suffer a decline with age,
but verbal intelligence, attention, calculation ability and most
language skills remain unchanged [29]. Regarding this, as the last
criterion it is essential to evaluate the cognitive impairment of
individuals to ensure that cognitive changes did not bias the study.
This criterion will be evaluated through the application of the
version adapted to the Portuguese population of Mini-Mental
State Examination (MMSE) [35]. The test consists of 30 questions
that assess six cognitive domains, including orientation,
registration, attention and calculation, recall, language and
construction. The score ranges between 0 and 30 points, with
higher scores indicating better cognitive performance, and in
Portugal the cut-off scores are defined according the literacy
groups (15 points in illiterate individuals; 22 for 1-11 years; 27 to
> 11 years) [36]. If the results of the MMSE suggests cognitive
decline, the subject will be excluded from the sample. Figure
ldepicts the idea of the criteria considered.

PORTUGUESE
POPULATION

INCLUSION CRITERIA
Age over 60 years
Know how to read
Have digital literacy

Without cognitive impairment

SET OF ELEGIBLE
INDIVIDUALS TO INTERACT
WITH THE +TV4E

Figure 1. Summarization of the inclusion criteria.

It was noticed during the first phase of user’s profiles definition
that, considering the diversity introduced by the ageing process,
there is a wide range of variables that may be considered. This
fact would lead to the appearance of a large number of user’s
profiles. Besides that, the profiles could be so funnelled that the
difference between them could not be significant in terms of
content preferences

In this manner, it seems desirable, instead of defining profiles
based on user characteristics, to define profiles based on macro
areas of interest for senior receive information. The interest of



senior viewer in a specific area will be evaluated using a set of
related questions. This approach to define user profiles will be
validated throughout a set of interviews and focus groups with
potential users, researchers and people with experience in the field
of gerontechnologies. Using this approach project team has the
purpose to obtain user profiles tuned to the preferences and needs
of each person.

6. FINAL REMARKS

TV platforms have a great potential to spread information among
elderly population due to its wide penetration. Most of the time it
is elderly unique means of access to information. This paper
characterize the project +TV4E which main goal is to spread
information about social public services to elderly throughout an
iTV application. Despite the recognized merits of the project main
idea, the iTV application that will arise from its development must
consider user profiles in order to provide a high level user
experience. The target population of the iTV application is the
Portuguese senior population. Despite, this paper suggests a set of
criteria that allow to filter the users who will help to design and
that will be the main users of the application to access social and
public information. The criteria defined was: (i) age over 60
years; (i1) know how to read; (iii) have digital literacy; (iv)
without cognitive impairment. The defined criteria can be adapted
to other projects regarding the specific requirements of each one.
However, when it comes to broadcast information content on
social and public services to the elderly, it seems important to
ensure the fulfilment of the suggested criteria.

As future steps, the authors aim to gather inputs from several
stakeholders, such as the elderly population, researchers and
experts in the field of iTV and elderly, in order to define the
macro areas of interest, and then, define the end-user profiles.
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