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Indoor living space improvement:
Smart Habitat for the Elderly
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Solutions for Ageing
Well at Work

Quantitative analysis of
publications on policies for
ageing at work
Research activities on polices covering the concept of
Ageing at work are limited and conceptually different.
This paper provides the quantitative analysis of
publications on policies for Ageing at work. After
search of databases, a total of 1724 publications were
selected. The quantitative analysis showed that age
based discrimination was the main motivation for
research activities, which were directed to the
discussion of legislation and national policy solutions,
as well as intensification of collaboration at
international level. These findings may serve as a
starting point for future research intended to propose
policy framework describing the concept of
Ageing at work.

Jasmina Barakovic Husic, Sabina Barakovic, Petre Lameski,
Eftim Zdravevski, Vladimir Trajkovik, Ivan Chorbev, Igor Ljubi,
Petra Maresova, Ondrej Krejcar and Signe Tomsone
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Challenges in building
AI-based connected health
services for older adults
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Technology Adoption

This work analyses challenges in
building AI-based connected
health services for older adults in
order to provide satisfactory results
towards universal health coverage.
The challenges are not only
AI-related, such as lack or imbalance of datasets and lack of domain
knowledge, but also privacy and
confidentiality risks, as well as
ethical challenges. We approach
the given challenges by applying
Connected Health Impact
Framework and look deeper into
barriers and enablers for building
AI-based connected health services. Finally, we map the challenges
with the wearable technology
options that can make connected
health services for the older adults
more effective and efficient.
Hrvoje Belani, Igor Ljubi and
Kristina Drusany Starič

Connected health and
wellbeing for people with
complex communication
needs

03
Technology Adoption

This work analyses the aspects and
challenges of connected health and
wellbeing for people with complex
communication needs (CCN),
especially targeting the older adults.
We examine the role of ICTs and
connected health technologies in
achieving digital inclusiveness, in
order to promote inclusion and
equality in society for people with
CCN and older adults who need
support in understanding,
communicating and learning how to
achieve and maintain their health
and wellbeing. We aim to learn from
the area of clinical practice called
augmentative and alternative
communication, in order to build
solutions that enable connected
health and wellbeing environment
for people with CCN.

Hrvoje Belani, Kristina Drusany Starič
and Igor Ljubi
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Loneliness is not simply being
alone; How understand the
lonelinees in ageing to create
smart enviroments
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Solutions for Ageing
Well in the Community

Understanding the differentiating characteristics of
loneliness at individual and transcultural levels can
serve as an axis to contribute to the improvement of the
living conditions of older people. Loneliness constitutes
a factor continuously ignored, but of vital importance
and that must be taken into account in ageing. Ageing
lab works to address the challenge of loneliness in a
holistically and taking into account its multidimensional
character through various actions guided from the
Dignified and Positive Ageing Model. These actions
include; An Intergenerational-Center, projects that aim
to address social Isolation through the application of
technology (Pharaon) or digital training (E-inclusion).

Lucía González López, Ana Perandrés Gómez
and Alfonso Cruz Lendínez
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Interdisciplinary research between
interior design, textile materials and
health care staff, is focused on the
different functional qualities and aesthetics of an interior space with interactive
textiles, such as the conception of
furniture adapted physically and psychologically for elderly by taking into account
some criteria and components like
accessibility, sound regulation, music
therapy, luminopharia, comfort, thermal,
usability, ...
In this study we will present some initiatives recently developed of smart textile
for elderly, we will determine the potential of interactive textiles used for designing multi-sensory environments and
their effects on the treatment and therapy
of the dementia such as Alzheimer.

Amine Haj Taieb and Amal Lajmi
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Interactive textiles for
designing adaptive
space for elderly
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Solutions for Ageing
Well at Home

Telepresence mobile robot
platform for elderly care

Recent demographic trends in most countries show that
the percentage of elderly is rapidly increasing. Ageing
society is demanding technological solutions that will
help to overcome these issues. Robotic assistants used
in the elderly and the disabled care has emerged as a
potential solution. This study presents a low-cost
assistive telepresence robot system for facilitating the
health care of the elderly, and improving the quality of
life of the elderly and handicapped.

Saso Koceski and Natasa Koceska
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Solutions for Ageing
Well at Home

BIM & AAL

The article describes the
interaction of two fundamental
topics from the construction
industry and the general social
development (BIM - Building
Information Modeling and AAL Ambient Assistant Living) and
set up the basics of a didactic
concept for teaching knowledge in dealing with these topics.

Volker Koch, Maria Victoria Gómez Gómez
and Petra von Both

ESSENSE (Ref 2018-1-DE01-KA203-004292) has
been funded with support from the European
Commission. This publication reflects the views
only of the authors, and the Commission cannot
be held responsible for any use which may be
made of the information contained therein.
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Solutions in built
environment for preventing
the social isolation
Paper deals with measures for preventing and avoiding
social isolation and exclusion of elderly in macro- and
micro environment level. This is provided by diversity of
multipurpose buildings with mixed programmes that are
getting together people of different age and occupation
and multigenerational housing concepts as well, where
switching between being at home and at attractive and
assessable public space in a flexible way is possible,
and ration of privacy and socialization through natural
meetings and gathering is adaptable.
On microscale sociopetal space arrangement – supporting communication. To demonstrate these ideas, the
paper presents studies of social architecture and
design.
Veronika Kotradyova

09

Solutions for Ageing
Well at Home

Smart furniture definition
based on key technologies
specification in context of
literature and patent
analysis
The aim of the article is to show the context of Smart
Furniture definition based on the key technologies
related to up to date literature and patent analysis.
A literature and patent application search included Web
of Science and PatentInspiration database respectively.
In total 45 articles and 146 patent applications were
examined.
Based on the analysis of key technologies and properties, clustering of results and their further analysis, it was
found that the concept of smart furniture is specific to
the following components: intelligent system, controller
operated with user's data and energy sources, sensors
and actuators.

Ondrej Krejcar, Petra Marešová, Kamil Kuca,
Jasmina Barakovic Husic, Sabina Barakovic
and Francisco Melero
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Solutions for Ageing
Well at Work
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Can deep learning
contribute to healthy aging
at work?
The increased aging population
has introduced many challenges
for the developed and the developing countries. One of the ways to
tackle this problem is to provide
healthy environment for the aging
population in their working premises which would increase their
productivity. In this paper we
review the development of deep
learning research and applications
that give contribution towards
healthy aging at work. For this
purpose we do a quantitative
analysis of the available publications in IEEE, PubMed and Springer. We conclude that Deep
Learning topics are becoming
more and more relevant in the
healthy aging at work research
areas.

Petre Lameski, Eftim Zdravevski, Ivan Chorbev,
Rossitza Goleva, Nuno Pombo, Nuno Garcia,
Ivan Pires and Vladimir Trajkovik
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Technology Adoption

Comparison of
technology
adoption models

There are several technology adoption
models, that try to explain, how and
why the technologies are adopted and
used. Among those, that are widely
used to explain, how the users accept
technologies, there are some general
models and models specific to the group
of older users. Eight models were
identified with the literature review held
by Sheld-on participants. This
paper provides a brief comparison of
the models.

Agnieszka Landowska
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Solutions for Ageing
Well in the Community

The use of technology to
promote activity and
communication by the
municipality services,
examples from an urban area
The increased use of technology-supported care plays
a significant role in the transformation of elderly care
services and can be divided into four main categories
of technology support, safety and security, compensation and wellness, social contact, and care and treatment. The experiences in Norway can be summarized
as follows; the services need to match a user’s actual
needs and capacities. The technology-supported
services must work 24/7. In this presentation we will
discuss examples from Norway how welfare technology
is introduced to meet these challenges

Birgitta Langhammer, Ainta Woll
and Jeppe Skjønberg
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Technology Adoption

Choice architecture
to promote the
adoption of new
technologies
Older adults can be reluctant in
accepting new technologies, which
poses significant barriers in delivering solutions to a user group that
can benefit significantly from recent
advances. Technology adoption
could be increased by using
insights elicited during the requirements engineering phase to better
address physical and emotional
needs of the users as well as to
inform the promotion phase. This
information, coupled with the
knowledge on human biases in
decision-making, could be used to
design choice architecture (the way
choices are presented) to alleviate
frequently encountered adoption
resistance that may be less related
to actual properties of technology.

Dean Lipovac and Michael Burnard
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Advanced economies will have to deal with the assistance needs of their growing aging population, and
technological solutions such as IoT (Internet of Things)
for AAL (Active and Assisted Living) can address this
challenge efficiently. This paper presents a history of IoT
architectures in AAL applications through the lens of
CETEM’s real experiences in selected R&D projects,
which evolved in parallel to technological solutions and
approaches. Manufacturing companies, customers’
needs and end-users have been drivers in this process.
The paper presents the different architectural approaches with its main pros and cons, hoping to serve as a
reference for future designs.

A short history of iot
architectures through real
AAL cases

Pedro Carlos López-García, Andrés Lorenzo
Bleda-Tomás, Miguel Ángel Beteta-Medina,
Jose Arturo Vidal-Poveda, Francisco Melero
and Rafael Maestre-Ferriz
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Solutions for Ageing
Well in the Community

As the urban population increases and ages, issues
related to climate change are tangible. Climate change
summed to urban heat island affects cities climatic
patterns, with the manifestation of extreme and more
frequent weather events, including heatwaves. Climate
change in dense cities place stress on everyone, but
disproportionately on the vulnerable populations,
including the old and those with chronic illness. Older
people are the most at risk because of decreased
mobility, changes in physiology, and their limited adaptive capacity. The short paper presents a discursive
overview of both the issues and the possible urban
design strategies to cope with these.

Climate change
and adaptation
for elderly

Emanuele Naboni
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Framework for the
development of mobile AAL
applications
Solutions for Ageing
Well at Home
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Software development for Ambient Assisted Living
applications has special requirements (Alkhomsan et al.
2017). Here we identify and propose the essential
elements for the development of user centred AAL
mobile applications, that not only comply with the basic
usability requirements but are also so engineered that
their use by the elderly is easy and enjoyable. Most
software development tools are neutral to the age of
their users especially those for the mobile apps
environment where special limitations apply (Pal,
Funolkul, Charoenkitkarn, Kanthamanon 2018), thus
resulting is software that is difficult to use thus frustrating its users. In this part of our work we identify the
major components that should be included in the
development of AAL mobile application software.

Katerina Papanikolaou, Ciprian Dobre,
Konstantinos Katzis
and Constandinos Mavromoustakis
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Solutions for Ageing
Well in the Community

Resource allocation
using network
centrality in the AAL
environment

As an ever increasing number of Internet users are
becoming members of one or even many social networks, research is trying to exploit these new attributes for
efficient data caching and information dissemination. As
social networks are formed by users, with common
interests and activities we have a new graph being
created not by IP proximity, but rather by social proximity. In this paper we are examine how this proximity
formation due to social networking can be used to
efficiently distribute content within the members of one
or many, often overlapping, social groups. The definition
and formation of social proximity is based on Social
Network Analysis (SNA).

Katerina Papanikolaou,
Constandinos Mavromoustakis
and Ciprian Dobre
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Work and social activity for
longer healthy life
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Solutions for Ageing
Well at Work
Lilia Raycheva

In order to achieve the three dimensions of active ageing outlined by
The European Year 2012 (active and
longer working life of the elderly;
participation of the elderly in social
activities, and creating conditions for
independent living) Bulgaria has
developed The National Concept for
Promoting the Active Life of the
Elderly (2012-2013), and The National
Strategy for Active Life of the Elderly
in Bulgaria (2019-2030), which
develop a comprehensive
cross-sectoral approach for active
and productive elderly life in good
health. Supported by the National
Scientific Fund
(KP-06-COST-18.06.2019) the stress
is put on developing a monitoring
tool for policy makers.

From co-design to
industry: investigating
both ends of the
scale of developing
social robots
This paper merges two work packages – Co-design as
a genuine bottom-up approach and industry-based
perspectives on the development of social robotics.
The first package is informed from undertaking a
literature review of the premiere outlet for Co-design.
That particular work package is published in the [COST]
state-of-the-art report as well as underpinned by own
publications of co-designing social robots (Rodil, Rehm
and Krummheuer, 2018).
The other, industrial, view has been informed by an
STSM granted under the Action allowing a visit at
Department of Gerontology, Haifa University (Israel) and
a series of companies developing social robots for the
ageing population.
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Solutions for Ageing
Well in the Community

Kasper Rodil and Michal Isaacson
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Reverse mentoring as an
alternative strategy for lifelong
learning in the workplace

20

Solutions for Ageing
Well at Work
Due to the increase in proportion of
older workers, employers need to
dedicate special attention to the
development of senior employees.
However, because of cognitive
changes and reluctance to participate in trainings, older employees
may benefit from a more individualised and slower-paced method of
learning, such as reverse mentoring. This approach to lifelong
learning involves pairing a younger
employee, acting as mentor to
share expertise about current
trends and new technical knowledge, with an older colleague as
mentee. Reverse mentoring is
beneficial not only to the mentee,
but also to the mentor and organization.

Nežka Sajinčič, Andreja Istenič Starčič
and Anna Malgorzata Sandak

Human – machine Interaction
- assessment of seniors'
characteristics and its
importance for predicting
performance patterns

21

Solutions for Ageing
Well in the Community

We lack progressive increase over the past decade in
the social awareness of the requirements for older and
disabled people throughout the Czech Republic. This
progression should move from making provision on a
welfare-oriented basis, towards more understanding of
elderly needs, equal access to all facilities as a matter
of human rights. Improving conditions will provide
additional social, as well as economic benefits at
personal, governmental and commercial levels. We
would like to encourage innovative solutions by responding to their needs and making active ageing a reality,
keeping older people healthy, mobile, independent,
socially engaged and fulfilled.

Karel Schmeidler and Kateřina Maršálková
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Thermal comfort
perception in elderly
care centers. Case
study of Lithuania
It is important to ensure both good indoor air quality
and thermal comfort indoors, especially to people who
belong to vulnerable groups.
The aim of this study is to investigate thermal
comfort conditions in elderly care center locate in
Kaunas, Lithuania.
Field measurements were performed in winter and
summer period of 2019, in elderly care center located
in Kaunas, Lithuania. Temperature and relative humidity
were measured in 15 naturally ventilated rooms (6
belong to an intensive care section).
Investigation in Panemunes Silas ECC shows, that in
some cases thermal comfort would not be ensured
for elderly people

Solutions for Ageing
Well in the Community

Lina Seduikyte, Mantas Dobravalskis
and Ugne Didziariekyte
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Swallowing the bitter pill:
emotional barriers to the
adoption of medicine
compliance systems among
older adults

23
Technology Adoption

We analyse the reasons why medicine compliance systems are not
widely accepted and conclude that
one of the main reasons for that is
that they are engineered without
considering emotional needs of their
users, such as assurance, sense of
freedom, anticipation, and obligation.
We propose to use for this purpose
the method of motivational modelling,
enabling holistic consideration of
different aspects of using medicine
compliance systems, including
emotional ones, by representing
requirements hierarchically as functional goals or ‘Do’ goals and attached
to them quality (non-functional) goals
or ‘Be’ goals and emotional goals or
‘Feel’ goals.

Vered Shay, Kuldar Taveter
and Michal Isaacson
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What users want - research
on workers, employers and
caregivers demands on
smartwork AI system
To improve the workability of older
office workers, the SmartWork system,
a Smart Age-Friendly Living and
Working Environment, will be developed. The system will be tested in
Portugal and Denmark in office
environments. To define the end-users’
needs, we performed a desk study
and end-user consultation. Consulted
on their preferences for the SmartWork
AI system, older workers most value as
useful an application that informs on
meetings and events, provides guidance, reminds on appointments, provide
training contents, transfers work
between devices and manages or
organises the work. Further results
from this consultation are presented in
the paper and conference.
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Solutions for Ageing
Well at Work

Willeke van Staalduinen,
Carina Dantas and Sofia Ortet

Smart homes for seniors –
analysis on competences
and needs of senior citizens
related to domotics

Tamara Suttner
and Paul Held

SmartyourHome (Ref.
2018-1-DE02-KA204-005182) has been funded
with support from the European
Commission. This publication reflects the views
only of the authors, and the Commission cannot
be held responsible for any use which may be
made of the information contained therein.
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In the European SmartyourHome
project, a competences and needs
analysis of seniors was carried out
regarding smart home. Collecting
data for this pilot study followed two
strands: an online-survey conducted
with 176 senior citizens from five
countries, and Focus Groups. The
sample is limited to seniors with an
affinity towards technology. Although
the majority of participants were
relatively unfamiliar with smart-home
concepts, seniors were able to point
out benefits and concerns regarding
this technology. There is a perceived
openness from all polled to engage
with smart home technology. Based
on the findings, a first draft course
concept was developed.

Solutions for Ageing
Well in the Community
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Potential biomarkers and risk
factors associated with frailty
syndrome in older adults –
preliminary results from the
biofrail study
One area of concern in the scientific community is the
burden of environmentally induced disease in susceptible populations. Older adults are a well-recognized
susceptible population due to the decline of immune
defences and burden of multiple chronic diseases.
Frailty is a multidimensional geriatric syndrome characterised by increased vulnerability and functional decline
that may be reversed if addressed early. In this study
possible biomarkers associated with frailty and risk
factors (social, medical, occupational history) were
explored. Preliminary results obtained in this study are of
paramount importance to understand if the way we
live(d) or worked can impact the way we age.
Armanda Teixeira-Gomes,
Solange Costa, Bruna Lage,
Susana Pinho, Vanessa
Valdiglesias, Blanca Laffon and
João Paulo Teixeira
The authors acknowledge the contribution of the COST Action CA16226 (Indoor living
space improvement: Smart Habitat for the Elderly). The work developed by Armanda
Teixeira-Gomes and Solange Costa is supported by the Portuguese Foundation for
Science and Technology (FCT) under the grants SFRH/BD/121802/2016 and SFRH/BPD/100948/2014, respectively. Vanessa Valdiglesias was supported by Xunta de Galicia
postdoctoral fellowship (reference ED481B 2016/190-0).
Otherwise, the institutions that funds our grants won't recognize this output.
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Well in the Community
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Consciousness
society creation.
Stage development
This exploratory paper investigates
Adaptability as the Engine to create
Computer Software for the Consciousness Society. Adaptable Tools
advance Software for Artificial
Intelligences. The paper aims to
open the discussion around the
impact that Adaptable Software
Tools might have on Information,
Knowledge Based and Consciousness Societies i.e. Homo-Robotic
Societies of Information Era. Employs
an exploratory literature review
investigating the development of
Consciousness Society and current
state of the art in relation to Adaptability as Engine to create Software.
The Adaptable Tools will have
intelligent perspective impact on
development of Consciousness
Human-Robotic and Robotic-Human
Societies.

Dumitru Todoroi
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Attempts to
improve the
situation of elderly
people in the
Republic of
Moldova

Solutions for Ageing
Well in the Community
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The human society has entered the period of immense
studying of possibilities of psychological working together of people and robots in the future Human – Robotic
Society.
The perspectives on the ageing life course and the role
of the elderly within society have made the elderly more
essential to maintaining the workforce and offer opportunities for older to remain economically active long after
traditional retirement ages.

Dumitru Todoroi

Solutions for Ageing
Well in the Community
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Thermal environment
assessment and
adaptative model
analysis in elderly
centers in the Atlantic
climate
This study is focused on assessing occupant thermal
comfort (TC) in elderly centers located in the Metropolitan Area of Porto, a representative zone of the Atlantic
Climate in Portugal. The determination of TC parameters
involves (i) design of spaces; (ii) well-being of users; and
(iii) energy efficiency of building facilities. The development of TC models is preferably required in order to
predict the thermal physiology and comfort of this
susceptible population. This approach of adaptative TC
models for older people also offers the possibility of
improving the resident’s life quality and saving buildings
energy at the same time.
Pedro Torres, Joana Madureira, Lívia
Aguiar, Cristiana Pereira, Armanda
Teixeira-Gomes, Maria Paula Neves, João
Paulo Teixeira and Ana Mendes

Funded by the Announcement of Selection of Multidisciplinary Research on Aging: ‘Fondo
Europeo de Desarrollo Regional en el marco del Programa de Cooperación Interreg V-A
España – Portugal, (POCTEP) 2014-2020, Expediente: 6/2018_CIE_6’, under the Coordinated
Program ‘ConTerMa- Análisis del confort térmico en residencias de ancianos en el espacio de
cooperación transfronterizo de España-Portugal’. The work developed by ATG and JM is
supported by the Portuguese Foundation for Science and Technology (FCT) under the grants
SFRH/BD/121802/2016 and SFRH/BD/115112/2016, respectively.
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An edge computing
robot experience
for automatic
elderly mental
health care based
on voice

We developed a multi-language robot interface to
evaluate the mental health of seniors by interacting
through questions. The specialist can propose questions, as well as to receive users’ answers, in text form.
The robot can automatically interact with the user using
the appropriate language. Questions and answers can
be oriented towards the desired therapy direction. The
prototype, was implemented on an embedded device
meant for edge computing, filter environmental noise
and can be placed anywhere at home. The experience
is now available for specialists to create queries and
answers through a Web-based interface.

Camille Yvanoff-Frechin, Vitor
Ramos, Tarek Belabed and
Carlos Valderrama

Healthy aging at work:
trends in scientific
publications

31

Solutions for Ageing
Well at Work
For the increasingly aging populations in many developed countries
healthy aging and wellbeing has
become a major concern. Therefore, in this paper we apply NLP-based methods for automatic analysis
of abstracts of scientific publications
to identify trends in academic
publishing. We analysed articles
indexed in the IEEE Xplore,
PubMed, and Springer digital
libraries in accordance with the
PRISMA surveying methodology
adopted for scoping surveys. By
identifying keywords and properties
relevant for this topic, we aimed to
identify the papers that contain
them and then to determine whether there are any general trends.

Eftim Zdravevski, Petre Lameski,
Ivan Chorbev, Rossitza Goleva,
Nuno Pombo, Nuno Garcia, Ivan Pires
and Vladimir Trajkovik
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