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Foreword
Giuseppe VACCARO

The subjects of urban regeneration, health,
environmental sustainability, and social
sustainability are strongly linked to each
others’ and they represent a great challenge
that cities around the world have to face in the
latest years. The experience made in the field
of transition towards environmental and social
sustainability has brought out quite clearly the
importance of local dimension. In fact, every
sustainable solution is acceptable, if it is
effective also at local level. The latest
considered, the recovery of buildings and urban
spaces can be done using solutions of
technological retrofit which tend to change the
buildings’ originally intended use. These
elements today represent one of the tools

cities have to use so as to reinvigorate the
social fabrics of their territory while at the
same time stimulating new interactions that
generate innovative solutions responding to the
multiple challenges they face.
Following this logic, even iconic locations that
have not been used for long periods can be
transformed or at least starting again to be
active part of an urban ecosystem aimed at
stimulating the contamination between
different sectors, such as the projectuality, the
economy or the urban social sphere. The
rebirth of these places can also generate new
connections between organized groups of
citizens that are able to express their needs
through organized, stable and inclusive actions.
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A vocation and a clear long term design are
then necessary, but above all, the different
energies that all the main stakeholders can
supply in these spaces in order to transform
them into attractors and generators of what is
new and an actual potential of utility for
cities. This all becomes possible once “the
needs of the territory are listened” (Manzini,
2008; Trocchianesi, 2008) in order to
understand the requests of transformation that
the territory itself is capable of express,
through the institutions that govern it, the
companies that produce within it and above
all, the communities that populate it
reflecting the values that have emerged over
time.
We could use the terminology “customer
territory”, which is capable of representing
the most relevant local needs, by expanding
itself towards strategic and reasoned external
contributions. These contributions are
characterized by different missions and
vocations which become part of the overall
vision of a contemporary city in the
composition of actual local ecosystems for the
innovation.
The main objective is to provide answers to
the needs of the citizen-user, while at the
same time respecting the environment with
increasingly scarce resources across from
greater and greater challenges.
These forwords have prompted the book’s
editors to structure the collected contributions
starting from the scientific assumption that: in
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the study of issues related to health and
climate impacts on constructed spaces, the
environmental design, the bio-architecture
and the technology are the most suitable
approaches; in fact they constitute a
reference field for all the collected knowledge
involved in the discipline due to their
disciplinary tradition along with their
significant advancements in these subjects.
The experience of the editors and authors of
this book have all contributed in various fields
at enriching the debate on healthcare
facilities thanks to their own experience and
reflections in the items of academic and
professional research. These contributions also
concern subjects of health, environmental
space, compositional architectural
performance, as well as the subjects of
interior design and medical equipment as well
as perception of the environment.
The structure of the book was calibrated to
provide a fluid treatment of the subject. The
volume is developed according to original
scientific approaches, providing a solid
cognitive and design perspective on the
subject of sustainable architecture for
healthcare facilities.
The different parts of the essay contain various
multidisciplinary contributions: this array has
not only enriched the subject from the point of
view of the various converging scientific
contributions, but represented the necessary
transition to the construction of scenarios and
operation models that guide the design

strategies aimed at resilience, decrease of
land consumption and at ease and
improvement of health spaces.
Advancement in research and an in-depth
analysis of inter-scalar character between the
different disciplines and areas of the project
can provide - eventually - suitable responses to
some open question, like the following ones.
What are the characteristics and performance
aspects of built in-areas on which it is
necessary to act so that targeted and
sustainable interventions can be carried out?
What are the levels of intensity and extension
of such interventions, as the interconnections
required in those design choices which are
coherent, among other things, to appropriate
strategy of exploitation and conversion of a
building site?
What are the guidelines of technological
recover that should be adopted so that the
condition of climate hazard is preliminarily
incorporated into meta-design and proper
design approaches for urban resilience, with
the assurance that actions on the mitigation of
the causes that move climate change will only
be successful in the medium-long term? What
are the design and distribution choices that
are most suited to the subject of those health
spaces which can be “adapted” to existing
structures of architectural and urban trends?
To these questions, as part of the process of
decision-making, which takes into
consideration the aspects of disciplinary
autonomy and heteronomy, the case studies

and experiences collected in this essay try to
give an adequate answer, by identifying lines
of in-depth analysis capable of determining
innovation in the approach to health space
design and regeneration of abandoned
buildings: while at the same time by
emphasizing how architecture becomes both
the bearer and guardian of harmony between
“home” and those who live within it as well as
of the links between man’s work and its
surroundings by mediating the relationship
between climatic agents and the human body.
(Albrecht, 2017, p. 8).
The reflections and the items above described
have characterized, by the way, the
experience of the International Design
Workshop on “ Sustainable Spaces for
Healthcare”, held in Napes from February the
27th to March the 2nd, 2019. The workshop
represented an opportunity for research
advancement within the fields of healthcare
architecture. Undergraduate students from the
University of Naples “Federico II” and PhD
students both Italian and from other foreign
universities joined this workshop.
It is not a coincidence that the attendance of
Sustainable Spaces for Healthcare
Architecture has been reserved to last-year
undergraduate and PhD students, many of
whom have already entered the job or at least
partly. This has allowed universities to launch
a high-level training process capable of giving
life, immediately, to an effective and
immediate driving force.
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However, this does not take place until a
nurturing close relationship with the world of
education is upheld, which is a natural
reservoir of resources. In the future, it will
have the opportunity and duty to carry on and
manage the great process of change and
innovation taking place in society, without
which no territory can be really competitive.
In the essay the description of the context and
the case study along with their process and
expected results have been transmitted from
the authors’ personal perspective. By doing so
they describe an activity that starts from a
specific theoretical and methodological
background and goes through real interaction
with the local territory. It also interacts with
the environment, the community and
ultimately this activity is going to generate
concepts that can be considered visions,
scenarios, or perspectives capable of
suggesting a possible transition into a
sustainable future. During the workshop, the
students were invited to develop new and
sustainable design solutions that could be
applied to a disused building in the “San
Giovanni a Teduccio” neighborhood in the
Eastern part of the city of Naples.
The building was selected by the scientific
responsibles, Paola De Joanna, and Evangelos
physical dimension that would allow for its
future recovery. The conversion from its
previous function (a private building for living
and commercial activities) would be
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transformed into a space for healthcare
facilities. According to the specific planning,
this should be done using technologies and
materials that are sustainable and that follow
the bioregional criteria.
The projects in the fourth part of this essay are
the result of a collection of knowledge theories
applied to the proposed case study and,
following an empathic excursion proposed to
allow the participants to personally enetering
in contact with the studied territory, with the
urban space, the case study building, as well as
the local population. This allows a 360° view of
the entire panorama of the project.
The specific expressed needs have then offered
multiple interpretations about the raised
issues, drawing out of a series of different
approaches and thus giving life to a matrix of
multiple combinations stimulated by
discussions, negotiations, and shared
objectives. This is accomplished through
personal participation and daily
self-organization, individuality, and own
cultural autonomy. The creation of a
preliminary project, with an indication of
functions and spaces, with proposals for
sustainable materials and technologies in the
different interpretations of the participant's
interactions, have yielded guidelines and
solutions that represent a valid support for the
decisions so as to tackle, in an innovative way
the problem of reusing what already exists and
of the specific focus on healthcare
architecture.

What these projects do not explicitly say, but
that they address as a whole, is an
architectural quality, is a cognition of space
linked to function, a sense of beauty and
gratification of the “forms of the project” that
goes beyond the rhetoric of choices respectful
of the environment, the territory, and the
quality, and to that a particular attention
should be given, at least comparable with the
contents.
The latets ones are not limited to the
superficiality of a image, which is built for
intercepting the interest of less aware users
but they also provide real quality, beauty,
sociality, flexibility, and inclusiveness to the
proposed solutions.
Ultimately, the proposals as a whole have a
value for those who took part in it that goes
beyond the underlying project. They represent
a didactic experience in designing spaces for
health as well as an experience of growth that
lines up not only with the ideas of
“knowledge” and “know-how” design but also
with the concept of “knowing how to be”
designers in a multicultural social scenario.
With this publication, the objective is to
contribute with some considerations that arise
from case studies and from the individuals
involved in varying degrees and efforts, in
developing actions for health space and urban
regeneration. The hope is that, in the future,
experiments in this interesting field of work
would multiply and that publications like this
would be treasured.

To conclude this forword, I would like to thank
all my colleagues within this field and all the
institutions and individuals whose skills and
dedication have contributed to the production
of this book.
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Healthcare is one of the most important
occupational sectors in Europe, as well as a
catalyst for substantial investments (up to 50%
of national spending), but few studies are
aimed at assessing the social and economic
repercussions of health policies; if it is true
that the priority objectives for the health
sector are centered on therapeutic efficiency,
the awareness begins to take shape that the
benefits induced in other sectors such as social
well-being and economic stability are of great
interest and that, therefore, the health care
system plays a key role in inclusive and
equitable growth and development at the
national level (Zsuzsanna Jakab, WHO 2018).
Even the common ideology that associates

competitiveness with efficiency and which,
consequently, encourages the private sector,
appears to have been greatly reduced already
by the analysis of the 2009 WHO report
Investing in Hospital of the Future, in which
the opportunity emerges to abandon the
criterion of beds for sizing hospital
investments and enhancing the hospital's
relationship with local services. Hospitals
should not be considered exclusively
infrastructures for the provision of health
services because they play a central role in the
economy and in the development of the
territory, they support research and training
programs and are integrated into the local
settlement by activating a flywheel of activity
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that conditions the social structure and the
economic growth.
Taking a step back in history we can see how
the relationship between the hospital and the
territory has changed over time, passing from
little more than lazarets, with very high
mortality rates still in the mid-nineteenth
century, to specialized health resorts, already
at early 1900s, following developments in
anesthesia, infection control, medical science
and technology (Komesaroff 1999 and Black &
Gruen 2005).
After the Second World War, investments in
the health sector significantly increased, thus
changing the reality and consistency of
healthcare facilities in Europe and the
scenario of the rapid and constant evolution of
medical care and assistance models clearly
emerged; a complex process articulated on
many coalescing factors such as the aging of
the population, the change and evolution of
pathologies, the labor force in the health
sector, the introduction of new medical and
pharmaceutical technologies, the increase in
public and political expectations and new
funding mechanisms (Bernd R. et aal, WHO,
2009). The evolutionary trend of health care
conditions the architecture of hospital
structures at the same time, imposing urgent
transformations which are increasingly
difficult to cope with within existing resilient
hospitals.
The evolutionary trend of the last few years is
characterized by the increasing compression of
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the length of hospital stays, by the ever
increasing assertion of market mechanisms
within the health system, by the growth of
outpatient care and home care; these
developments are the result of the joint action
of the evolution of pathologies, demographic
changes and technological developments,
factors that are not all predictable in the same
way. Demographic dynamics, indeed, take long
periods to produce significant impacts for the
purposes of mutations in pathologies, similarly,
social changes can affect the feasibility or
difficulty of the domiciliation of care over
time; on the contrary the technological
innovation has immediate, far-reaching
impacts, thus decreeing the obsolescence of
infrastructures and services very quickly.
In the architecture of healthcare facilities it is
a priority to subordinate constructive choices
to the best support for the effectiveness of
care and assistance functions and, in view of
the rapidity of changes, there is a need to
think about health architecture in terms of
absolute flexibility, rejecting all the
preconceived schemes, which for the past
have influenced the design choices, and aiming
at the goal of the total transformability of the
structure (Bernd R. et aal, WHO, 2009).
Over the last thirty years there has been a
contraction in hospital receptivity in terms of
beds in favor of strengthening activities
outside the hospital (home and outpatient
activities or day hospital) and reducing
hospitalization times.

Among the factors of greatest attention for
the adaptation of the health system are to be
considered: the quality of life and the
residency within the reception structures and
the centrality of users such as patients,
caregivers and health personnel (Ciaraolo, F .,
Geddes, M., 2009).
A design aimed at flexibility involves the
possibility of freely changing both the interior
spaces and the functions within a given area
with respect to the pre-existing volume.
However, it is very difficult to adapt the
pre-existing structures to the flexible model;
for a long time the adjustments of the health
structures have transformed the old rigid
models into new rigid models up to ascertain
that the speed of the transformations required
a radical change in the approach to the design;
moreover, the times of realization are often
not suitable to the times of innovation and the
new structures risk to be obsolete even before
coming into operation (Tartaglia, 2006).
European architecture has for centuries been
inspired by the concept of durability in the
sense of stability over time and resilience to
transformations, today the architecture of
hospitals, as well as of all those functions
strongly conditioned by technological
evolution, requires a revision of the concept of
durability aimed no longer at providing
constant performance over time but at
allowing the use destinations to remain,
accepting both logistic and constructive
changes.

When the acceleration of changes for the same
function exceeds the time of the construction
site, it is perhaps legitimate to speak of the
architecture of temporariness and, as such, to
rethink the requirements of the new model.
On the basis of these considerations an
extremely interesting field of research opens
up in terms of architecture technology, which
investigates the relationship between needs
and performance in relation to the specific
functions of a destination of use; flexibility
requirements involve requirements related to
assembly systems, disassembly, replaceability,
recovery and recyclability of materials in the
short term; the adaptability of the systems in
relation to different volumes and layouts
which is the main obstacle to the reshaping of
the space is extremely important for the
flexibility of the healthcare environment.
The group of scholars of different
nationalities, who have been dealing with this
issue for some time, brought together in the
present work the experiences and acquisitions
gained in the field of their research conducted
with particular reference to the specificities of
architectural technology in relation to the new
needs of the health care building.
The affirmation of the performance approach
decrees the overcoming of the architecture
based on pre-established models that have so
far oriented healthcare construction and that
have proved inadequate to sustain the tension
of continuous innovation; the sanitary building
is the synthesis product of relations between
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functions that can be reorganized differently
at each occurrence, it is a unique product that
represents the solution to health needs of a
specific place and a given moment, based on
conditions that are not always predictable,
therefore it can be controlled only by applying
multi-variable systems with different weights
and priorities. The factors that most affect the
need to restructure the care and assistance
structure can be grouped into three
categories: the demographic composition of
populations, the types of diseases, medical
technologies and the therapeutic environment.
Population demographic composition
The demographic composition of populations is
a discriminating factor for the demand for
health services and, in Europe, the most
significant demographic trend is aging.
If we consider that the elderly population
engages about 50% of the workload in the
hospitals, it is understandable that the aging of
the population over time leads to an increase in
hospital stays and an increase in demand for
health services related to diseases of the third
age, health services will have to be restructured
for episodic care of single conditions very often
characterized by multi-pathologies; at the same
time; furthermore with the lengthening of the
average life, there will be a longer stay in
good health conditions and therefore a
decrease in the demand for treatments for
pathologies specific to the average and youth
age (WHO, 2009).
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Types of diseases
The types of pathologies in the course of
history have changed due to the disappearance
of some diseases and the onset of new ones,
this thanks to the improvement of treatments,
prevention, vaccines but also of the
intensification of exchanges and displacements
that put in contact distant populations and
consequently produce importation of new
diseases. According to WHO projections for
2030 will increase the percentage of people
who die from non-transmissible diseases; the
change in lifestyles, work and food will lead to
new diseases or will increase diseases that
were previously not widespread and,
furthermore, the effects induced on emerging
diseases will be caused by new forms of
pollution and climate change (WHO, 2009).
Medical technologies
The new patient-centered approach to health
care performance involves abandoning
traditional configurations towards a redesign
of care pathways aimed at personalizing the
patient's path through all levels of care in
different specializations. Technological
progress is one of the most important factors
in these transformations: ever more
specialized imaging diagnostic shortens
hospital stay and allow some investigations
and treatment to be moved outside the
hospital when the patient's condition permits;
some equipment tend to become less and less
bulky and therefore more easily transportable

thus avoiding the displacement of patients,
some monitoring services for chronic diseases
can be carried out remotely, thus lightening
the burden of prolonged hospital stays, many
procedures are no longer centralized in
hospitals but can be delocalized in the
territory; these technological developments
make it possible to provide services closer to
the patient and, at the same time, have a key
role in the organization of the contemporary
hospital where the reduction in hospital stays
and the lightening of logistics leave space for a
new internal organization that improves
quality therapeutic environment both for the
patients and for the health personnel.
For the past, the obsolescence of the structure
has often been resolved with the relocation of
the functions to other sites, but this has also
led to distortions of the territorial balance
with respect to the connection system, with
respect to the flywheel triggered in the urban
context by the presence of the hospital and
still with respect to social integration with the
surrounding urbanized areas (Tartaglia, 2006).
Today the delocalization is based on the
principle that only acute pathologies must be
treated in the hospital, where the
centralization of services is necessary to have
more resources available simultaneously.
This strategy also has an impact in terms of
management of the built heritage because the
downsizing of the central hospital structure
makes it possible to maintain the locations
inside the urban center and therefore also to

maintain all the relationships already
structured in a given context.
It is foreseeable that further developments in
robotics and information and communication
technologies will soon subvert the current
modus operandi but the importance of human
involvement in some transactions and
procedures should not be overlooked.
Therapeutic environment
From the performance point of view the overall
quality of the building is evaluated in relation
to the ability to satisfy the needs of all users,
direct and indirect. In recent years what
concerns the perceived quality, that represents
a design approach centered on the needs of
users, is becoming more important than the
assessment of the constructive quality of the
structure and of the provided services,
especially with regard to hospital building. The
perceived quality refers to the consent of the
end users: patients, medical and health staff
and family members, it depends on the
suitability of the project to convey feelings of
reliability, safety, serenity and familiarity, to
create a micro-environment that induces users
to be receptive and sympathetic, an attitude
that has been shown to have a significant
impact on the outcomes of the therapies
administered and on the quality of the services
provided. An environment is defined therapeutic
if it is shown that there is a direct correlation
between the characteristics of the environment
and the beneficial effects on the patient.
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Many factors contribute to the composition of a
therapeutic environment that is able to act on
the physical and psychological well-being of the
patient; among the most relevant are
considered: the human scale, thermal comfort,
air quality, the quality of natural light, privacy,
noise control, embellishment, the quality of
the external landscape, the possibility of
reception for family members, ease of
orientation in hospital paths, art and color.
Many studies are conducted on health care and
education to assess the incidence of
environmental conditions on the effectiveness
of care and academic performance, based on
the assumption that specific favorable
conditions can amplify the expected effects.
The famous study conducted by Ulrich in the
1970s on a suburban hospital in Pennsylvania
has scientifically shown that patients in the
post-operative phase, hospitalized in rooms
overlooking the garden, required less often the
intervention of nurses and the administration of
painkillers compared to patients in rooms
overlooking the walls; however in most studies
only a few factors are considered and are
analyzed individually, it is not known exactly
which is the combined action of several factors
in relation to different cultural and social
contexts (Glanville, R., Nedin, P., 2009).
Another beneficial factor is the involvement of
personnel in the design of the work context;
doctors and health professionals spend much
more time in the hospital than patients and
often work in conditions of great tension; being
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able to express their expectations has beneficial
effects on the morale and overall performance
of the new structure.
At the base of today's hospital design the spatial
dimension is therefore conditioned by a series of
priority factors with respect to standardized
schemes or stylistic values, the project must be
based on the "Setting based approach" model, an
approach that is not limited to considering the
physical and structural characteristics of an
environment but which first of all takes into
account:
- of its organization;
- of the people who frequent it and their
expectations;
- of the objectives it pursues;
- of the behaviors and relationships that take
place there;
- of the rules and values that govern it;
- of explicit and implicit mandates received
from the entire community.
To this examination we must add the difficulty,
barely hinted at in these brief notes, of
intervening on buildings conceived according to
completely obsolete models in which the
modern and rational demands of flexibility are
always a compromise with the resilience of the
structure, which however, in many cases it
retains its symbolic value and plays a
significant role in social and urban terms, a
complex value made up of quantitative but also
qualitative components that are difficult to
measure but very influential for the success of
the project.
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This short paper discusses, in summary,
aspects of planning and designing hospitals
through time having in mind the possible
analogies between an agora or the bazaar and
the hospital (health care facility) and also the
parallel route of Hospital & the development
of the city through history.
Since the very first, most famous organized
health care facilities of the ancient times
found in Greece and Middle East are the
temple of the God Asclepius (he was a doctor)
(see fig02).
Through the 14th and 15th centuries until
Renaissance hospitals are influenced by the
architecture of the public buildings of the
period and the Medieval temple.

During the 19th century, at 1853, the
traditional ward “Nightingale” was designed.
The facades of most hospitals influenced by it
maintaining the neoclassic style (see fig03).
In the 20th century, functional parameters
such as friendly environment, quality in
services supply, quality in architectural design
became major in the creation of health care
facilities volumes, either as blocks, village
type or the type of the mall.
Today basic Design parameters are:
- MORPHOLOGY;
- VISUAL IMPACT;
- EXPANSION & FLEXIBILITY;
- CIRCULATION;
- SIGNS;
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fig02 – Asclepeum, Kos, Greece.

fig01 – Vienna teaching Hospital (personal archive).

- PUBLIC AREAS FOR LEASURE;
- FUNCTIONS;
- MATERIALS;
- CLIMATE / orientation etc.;
- SUPPLIES;
- HYGIENE.
e.g. External traffic network has to be “neat
“for patients and visitors to find easily their
way to hospital and its departments.
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Furthermore:
- Psychology of the user. For example in the
model of the “open hospital” there are
spaces familiar and of human scale, in
contradiction with the high-tech model of
today.
Also the arts and the nature contribute to
the use and quality of patient’s space.
- Morphology has, also, to take in to
consideration:
_ Smaller scale of the buildings;
_ Natural elements;
_ Organized road network in order to
remind the familiar pictures from a
route in the city.
- Expansion (horizontal or vertical) &
- Flexibility and expansion are extremely
important factors and should take place
without disturbing:

_
_
_
_

everyday treatment;
research and;
teaching activities and;
ensure that a certain level of
functioning of the hospital complex
is maintained;
- Supplies & Disposal: a whole independent
system “forms the circulation and nervous
systems without which the hospital cannot
function”.
- Hygiene is a crucial factor in healthcare
architecture.
- In non-nosocomial areas the architecture of
a contemporary health facility resembles
more a well-designed hotel or a public
building, rather than a traditional hospital.
The interplay of carefully selected and
processed materials has a direct effect on the
morphology of such areas (materials can be
used to address specific issues, such as
sustainability and specialized facilities’
requirements).
fig04 – Krankenhaus, Aachen Weber& brand (personal archive).

fig03 – Nightingale Ward.

Finally, recent trends include, more and more,
advanced electro-mechanical, digital and
robotic systems. “The case of Rikhospitalet
University Hospital in Oslo designed by Svein
Bergersen and Arrid Ottar is like a
Mediterranean village road, with the hospital
complex to be organised along a top lit main
hospital road which ends in a set of staircases
as it happens in a Mediterranean village where
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roads could also end in the sea, in a square, in
a green space… [...] As in Rikhospitalet,
hospitals could include separate but
interconnected buildings with a unique
character and a comprehensible human scale”.
Current trends:
- The culture of innovation;
- The culture of humanization;
- The culture of sustainability;
- Smart facility.
Special remarks concerning Hospital planning:
- The “green“ hospital”: It will become a basic
condition for the future.
- The “patient & staff-friendly-hospital”.

fig06 – Rikhospitalet University Hospital in Oslo. Detail.

fig05 – Rikhospitalet University Hospital in Oslo. Structure.
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The control of the energy consumption and the
high operating costs of acute care hospitals
was, since the 70’s, a high priority (Britain NHS
in the late 1980s) designed by Ahrends Burton
and Koralek (ABK) architects are considered
the first hospital of "low energy" or "low
operating cost" based on control of all design
parameters by computer systems.

It is clear that there will be a shift for more
and absolute Sustainable health facilities in
the future.
Patterns of care are changing. Most of the
health care built environment is often so
unsuitable for the ordinary people.
The provision of hospitals is highly regulated
and the users have specific needs. Today we
can rent hospital space for the office like or
hotel like parts of the healing process.
But also the neighbourhood is a setting for
care.
Since there is no substitute for expertise and
experience the aim of workshops are to give a
working knowledge of the area of healing
environments to students of architecture.
The terms ‘healing’ & ‘therapeutic’ are
complicated and extremely broad and refer to
procedures that support the ‘well-being’.
Aspects as “Design got right can transform
people’s lives,” or “Design got wrong can be
just a catastrophe” are well accepted today
apart from architects but also from politicians
and the public.
During the 1950s new ideas were developed to
change the face of health care buildings in
order to house the new and rapidly changing
medical technology but much more focused on
the user’s needs.
Patient focused design became and still is the
basic principle for planning and design health
care buildings with an attempt to involve
health care personnel in the design of their
own hospitals.
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Introduction
For centuries, buildings for health care have
often been considered as some of the highest
moments of the architectonic discipline
becoming a reference both from a
compositional point of view and for
technological contents.
In parallel, the issue of spaces in health care
facilities has been continually stressed in the
past since the concept of curing was born.
It is well-known that Asclepiades of Bithynia
wrote in 50 B.C. about the influence of dark
places on sick recovery, and Florence
Nightingale’s ideas explored the links between
the environment and patient recovery
(Tartaglia, 1998).

But the quality of spaces nowadays copes also
with the fact that the speed of medical
science evolution and of the transformation of
social demands produces a quicker and quicker
reduction in modern health building
performances. In fact, as Romano Del Nord
stressed in a conference in 20101 the
"perturbations" that make hospitals obsolete
and which call for renewal actions are
increasingly frequent and sudden: evolution of
the concept of health; biotechnology
innovations; renewed hospital standards;
changes in the way of providing care and
assistance. The growing dichotomy between
the timescale necessary for diffusion of
medical-scientific knowledge, technological
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and instrumental updating, and the timing not
only of renewal but also of project definition
of new and adequate typological and
morphological models is increasingly evident.
Too often a new building for health care is
born "old" (Tartaglia, 2006).
For this reason, in the health sector the
anticipation qualities of the design and
project activity are a fundamental element
that must characterized every intervention.
Innovation and quality are the indispensable
contents to sustain the durability of health
buildings.
In a book of 1992, the urbanist and sociologist
Roberto Guiducci stated that we do not have
to look to or to predict the future: the future
must be invented (Guiducci, 1992). This is
much truer when we talk about the
construction of services and facilities for the
collectivity such as health buildings.
The scales of innovation
The actual organizational approach of health
systems is based on a network model in which
every facility represents a node of the net.
For this reason, a proper design approach
needs to consider the different scales of the
network. The three scales (territorial, urban
and building) are transversally connected and
influenced by the system of strategies, actions
and projects.
The territorial scale is the one at which
regions and cities compete to attract
interests, capital, businesses and people.
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fig01 – The scales of innovation and their integration.

At this scale is measured the efficiency,
implementation effectiveness, results and
quality of programmatic frame.
The contemporary challenges, also concerning
heath, demand for new design skills, new
administrative and decision-making behaviors,
and stress the need for new levels of
co-participation in the construction of the
future of the city and the territory.
In this scenario, hospital facilities can be
considered as a supralocal service qualifying the
entire territory with a double value:
multifunctional polarities (university, research
and experimentation in the
medical-pharmaceutical field and
biotechnologies), coordinated with a support
territorial system; compendium of services to the
citizen and to the territory related to the broad
theme of health and prevention. But, also at this
scale, the role of local services is as well
important for the quality of the entire system and
their design must consider their strategic role.

At the urban scale, health services play a
strategic role in defining the urban structure.
The reorganization of the health system in a
city cannot be developed separately from a
broader strategic vision for the transformation
and development of the city itself. Functional
synergies, mobility system, environmental
impacts are only few of the possible issues
related to the transformation of the health
services and the connected facilities in an
urban environment.
The building scale is the one in which
territorial and urban strategies must find a
specific answer by a project in which
innovation and research of quality take in
consideration laws and regulations, economic
and environmental sustainability as efficient
use of the resources.
In this scenario, innovation can be declined in
different contests and not only with reference
to new architectonic and morpho-typological
models. Process and product technologies can
produce significant feedbacks regarding life
cycle performances also in terms of service
quality, resource management and cost
control. Of course, the need of innovation is
strictly connected to the idea of quality and
standards.
Quality in health facilities
Design quality is one of the key elements for
the success of a health facility, but the
verification of the quality of a project is an
activity that presents multiple difficulties. It is

evident that quality is a complex value related
to cultural and conceptual tools and related to
the subjectivity of the point of view from
which is analyzed. The concept of quality with
respect to health facilities has varied greatly
in centuries. If initially the quality resided
mainly in the symbolic value that the project
was able to transmit, later attention has
shifted to functional answers that the building
was able to give respect to the needs of the
medical and health personnel. Nowadays,
however, attention seems to have moved more
on the user (patient, visitor, health staff,
non-healthcare personnel) and how the user
receives the services that are provided
through the facility.
There are different models to evaluate the
qualities in healthcare design and almost all of
them consider wide range of parameters. Of
course, the specific build characters
(performances, technological solutions,
construction qualities, etc.), but also
functional elements (accessibility, usability,
organization of the spaces, etc.) and then all
the characteristics that can be perceived by
the users (materials and shapes, indoor
environments, integration with the urban
system and functions, etc.). But there is an
important element often underestimated. The
quality in the design is strictly related to the
social model of care. As already stressed each
facility is part of a wider network and it is
characterized by a specific role. So, it is not
only a problem of performance of the
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building, quality of the construction and
accessibility, but also it is relevant how each
structure can participate to the correct
functionality of all the other facilities that
constitute the network of health service
supporting an integrated patient pathway. On
the other hand, the quality of the experience
of the patients must be balanced with the
sustainability of the intervention.
This integrated view of a facility/service
centered on the person has been clearly
systemized in a scheme developed some years
ago by Medical Architecture Research Unit
(MARU) based in London.

fig02 – A customer focused model to pursue efficient
innovation in healthcare developed by Medical
Architecture Research Unit – MARU, LSBU (credits: MARU).
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Among the different element of attention
during the design phase to pursue quality
there are two aspect that have assumed a
strong centrality: one is synthetized in the
issue of flexibility; the second is related to the
existing link between architectonic solutions
and healing process.
Flexibility
In recent years, many authors have identified in
flexibility the proper answer to change
(Capolongo, 2012). But flexibility in health
facilities can assume different meanings and
interpretations. In fact, health care can demand
flexibility in the design, in the construction, in
the use and in the management. The result of
the design activity is not simply a plan for a
building, but it must be a strategy able to open
to different occupancy scenarios that can
change and evolve during the time. Not an open
project, but a project able to guarantee
different configuration and adaptability without
diminishing the quality and the performances of
the services. Moreover, to ensure “real
efficiency of the services provided with respect
to continuously changing systems,
epidemiological trends, social and economic
needs, it is necessary flexibility weaves together
the planning level, the network system of local
services, the health buildings in which delivers
all the services and the mono-functional
environmental units. All these layers should be
structured with respect to organizational and
managerial levels in an adaptive and resilient

way” (Astley et alii. 2015:168). Of course,
physical flexibility is normally related to design
and technical solution supporting adaptability,
transformability, enlargeability, reconfigurability
and integrability (technologies, functions, etc.).
But it is also true that in health facilities in the
recent past there was the tendency to
overspecialize each space reducing the normal
flexibility in the use and sharing of the rooms.
This penalizing the environmental quality of the
spaces that is an important element to support
the job of staff and the wellbeing of patients
too. An emblematic case of this is the Infectious
Diseases Department of the Hospital of
Sant'Angelo Lodigiano (Italy)2. Planned under the
strict regulation of the nineties to cope with HIV
epidemic, that was perceived as an acute
disease, had to respect very specific and rigid
standards. But the attempt was to respect all
these functional and regulatory needs, renewing
however the consolidated and often obsolete
types in favor of a better environmental quality
for all users. It was not limited to the creation of
functional spaces for medical activities, but it
recovered a central role for environmental and
perceptive quality. The three major functions
(outpatient clinic, day-hospital and ward for
infectious patients with treatment rooms) were
designed according to all the specialistic
contents related to the specificities of the
illness. But all the traditional solutions were
reinterpreted to give new perceptive values to
the spaces.
Each room differs from the next in shape and

color; the walls facing the beds are slightly
curved to stimulate the patient's attention with
shadows and shades that vary with changes in
natural light. The patient's gaze is free to flow
along the walls without having the negative
feeling of being in a close box. The lowering of
the windows and the conformation of the rooms
leads the patient to turn his/her attention to the
park. The zenithal illumination of the corridor
avoids the formation of shaded areas and a
punctual color plan (floors, walls, doors,
electrical conduits) allows an understanding of
sanitary spaces. A winter garden, which divides
and unites the outpatient clinic and the
day-hospital area, is a necessary element to
improve the quality of life of health workers and
daily patients (Tartaglia, 2000).
In any case, a structure with no specific
solutions or techniques in favor of flexibility and
transformation in use. However, the quick
change in medical knowledge regarding HIV –
from acute illness to chronic condition - has
rapidly pushed the hospital management to
change the functions and the services hosted in
this building. For example, different medical
specialties were hosted in the outpatient clinic,
but no modification was necessary or was simply
requested by the entrant medical staff. The
environmental qualities of the spaces overpassed
any need of adaptation. This example stresses
the fact that quality is not always related to an
overspecialization of the spaces and to a
strongly functional image, but the environmental
qualities can be the key element.
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fig03 - Infectious Diseases Department of the hospital of Sant’Angelo Lodigiano.

Design and healing process
The attention to environmental components in
health facilities design – overpassing the simple
aesthetic issues - is something that in the last
decades has become more and more central. In
modernity we can identify the moment of
change with the sixties. Prior to the first studies
of environmental psychology the therapeutic
environment was merely a place in which
therapy happened (Canter and Canter, 1979). In
that period, following the publication of research
studies, the therapeutic environment started to
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indicate a major agent and, subsequently, an
environment designed to positively influence
medical outcomes. This awareness – supported
by new studies such as probably the most famous
were carried out by Roger Ulrich - has leaded to
new models to consider environmental and social
variables in health facilities design. After the
first phase of the generalist therapeutic
environment, architects and experts talked of
healing environments, health-promoting design
to arrive to the more structured models called
evidence-based design3 and salutogenic design4.

fig04 - Psychiatric unit for diagnosis and treatment of the Hospital of Codogno.
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The common element is the awareness of the
possible relationship between the designed
environment of health facilities and the
wellbeing of patients and users coming to the
possibility to have positive feedback on the
healing process.
A positive example of this approach is the
project for the Psychiatric unit for diagnosis
and treatment of the Hospital of Codogno
(Italy)5. As the medical director stressed in a
paper: “the idea of operating in a very large
structure, with open and bright spaces and
well-separated patients, was apparently in
contrast with the custody rules that have so
far characterized psychiatric wards, especially
for cases of mandatory medical treatment.
On the contrary, it has been observed that - by
having spaces with such characteristics and, in
particular, offering even to more problematic
patients greater privacy and greater freedom
of movement – extremes of patients’ character
were attenuated, which immediately improved
their behavior.
Several months after the activation of the
structure, no vandalism was recorded, there
were only 2 attempts to repatriate (also
returned immediately) and only one
self-injurious attempt, with evident
demonstrative characteristics and therefore
independent by the type of structure” (Gatti
Tartaglia, 2006, p. 79-80). These results were
also due to the uncommon - according to
period of the construction - design solutions.
The realization of the psychiatric center inside
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a park and close to a rationalist building are
some of the factors that determined the final
innovative articulation of the building that
consists of five units of hospitalization
assembled around common areas and
identifiable as individual "cottages".
The internal space, designed to meet the
needs of the sick, can only be perceived by
following it, stimulating on the one hand the
ambulation and on the other the aggregation
in specific places suitable for group activities.
Moreover, three winter gardens are the
elements of continuity between outside and
inside but are also space for socialization and
common activities.
The solution was designed in a strong
discontinuity with traditional and standard
typologies, but the results stressed also a
significant gap with the typical performance in
terms of wellbeing and therapeutic outcomes.
Conclusion
During the planning of a healthcare facility
there are many factors - such as regulatory
and technological constraints, costs,
construction and planning times - that must be
considered and that can limit the degrees of
freedom of the project. But these constraints
must not hinder the activation of a synergic
process of collaboration to be established
among technicians of the building sector,
experts and health operators, managers and
administrators, and users, aimed not only at
defining functional spaces for the provision of

services for which the structure is appointed,
but above all to the definition of environments
characterized by intrinsic qualities which, in
addition to facilitating the activity of health
workers, favor a state of well-being in all users
of the structure.
In this scenario, a systemic and multiscale
approach able to lead the process from the
programming to the management phase is an
indispensable necessity.
Some experiences, such as the two presented
in this paper, demonstrate the importance and
the impact of a correct use of design for
health facilities. But this knowledge cannot be
an eventuality left to the good will of
designers and clients but must be considered
as a benchmark to evaluate every single
project in health sector.
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Notes
1 - "Romano Del Nord, speech at the international
Seminar "Designing the flexible hospital",
Politecnico di Milano, 5th of February 2010.
2 - Designed by Studio Tartaglia Partnership, Studio Rozza
Associati and Studio Ferraro, it was the first hospitals
in Italy equipped with a winter garden to allow users
to use the green and a tranquilizing environment even
during the cold seasons.
3 - According to The Center for Health Design,
“Evidence-Based Design (EBD) is the process of basing
decisions about the built environment on credible
research to achieve the best possible outcomes.
Included in this process are the following eight steps:
define evidence-based goals and objectives; find
sources for relevant evidence; critically interpret
relevant evidence; create and innovate
evidence-based design concepts; develop a
hypothesis; collect baseline performance measures;
monitor implementation of design and construction;
measure post-occupancy performance results”
(https://www.healthdesign.org/certification-outreach
/edac/about).
4 - “The theory of salutogenics has a basis in the
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empirical testing and ideas of Antonovsky (Unravelling
the mystery of health, 1987) which find that health
outcomes improve when a sense of coherence is
fostered. A sense of coherence (SOC) in turn, depends
on the net resources that support meaning,
comprehensibility or manageability… Ultimately, the
healthcare designer has to juggle two narrative
concerns. On one hand, vigilance is needed to avoid
any typologies, symbols and settings that may be
associated with negative outcomes. On the other
hand, the team should look for opportunities to imbed
positive experiences for all the facility users. Not only
are all good things expected to improve the outcomes
for patients, but to improve the environment for the
entire facility including the staff and guests”
(Golembiewski 2012: 63/37)..
5 - Designed by Studio Tartaglia Partnership, Studio Rozza
Associati and Studio Ferraro, the Psychiatric unit is
constituted by an historic ward used for the medical
rooms, the canteen and the public services and an
enlargement for the inpatient rooms and the spaces
for common activities and services.
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Introduction
This is a project that proceeded from a thesis
proposal in the Aristotle University of
Thessaloniki, Greece. The team consisted of two
students from Aristotle University, Ms Christina
Foka, Mr NasosZempiloglou, Mr Chrysafidis as
the supervisor, and Ms Maria Kanetsou and Mr
Kallikratis Evlogimenos as external associates.
The project concerns the design of meditation
centre on Mount Olympus in Greece.
The main aim for the project, as set by the
design team, was to submit a proposal satisfying
not only functional and aesthetic parameters,
but also environmental and sustainable
requirements, in the form of light-structure
pavilionsin harmony with nature.

There was a particular interest on the benefits
of meditation for both mental and physical
health. In contradiction to Descartes writings
about the autonomous nature of body and
soul, which shaped human perception for
centuries, the recent comprehension of the
interrelation between the two, and the
understating of wellness from a holistic
perspective, led to our decision to study the
potential of such facilities in natural
environments. In the theoretical level, the
main axis that determined both the
programme and the design of the proposal are
the practises of mediation and the theory of
Chakras, on the one hand, and theories related
to geomagnetic fields, on the other.
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Meditation relates to practicing of such
techniques as mindfulness, relaxing,
concentrating, controlling breath – in order to
achieve a mentally clear and emotionally calm
state. As it has been proved, meditation
supresses the function of Amygdala, a part of
the brain related to the processing of memory,
decision-making, and emotions like fear,
anxiety, and aggression.
There are several related studies focusing on
the plasticity of brain and the effects of
mediation to the brain.

fig01 - Regional maps showing the statistical differences (A)
in cortical thickness and (B) in FA between meditation
practitioners and control subjects. (Kwon J. S., et al., 2012).
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Scans MR images showed that the brain’s gray
matter density increases for people who
meditate, as well as that the areas of brain
with minimum or low activity are larger with
frequent meditation.
The benefits of meditation for health and
wellness are numerous. Indicatively we could
mention that it reduces Stress and Anxiety,
improves Emotional Health, it may reduce
Age-Related Memory Loss, generates positive
feelings, may help in fighting addictions and
depression, improves sleep, helps control pain,
decreases blood pressure and heart rate e.t.c.
“Menssana in corpore sano”, as Juvenal has
stated (cited in Young, 2005).
The second axis of this project is the theory of
chakra, found in the traditions of Hinduism,
and concerns to the various focal points in the
body, used in meditation practises in India.
These theories served as an inspiration for the
design of the proposed pavilions, on a
conceptual level.
The third axis that guided the development of
this project are theories related to
geomagnetic fields. Hartmann grid refers to
the grid of lines of positive and negative
energy or radiation stemming from the ground
that affects our mental state and functions, on
both conscious and subconscious level. Ley
lines, on the other hand, refer to the
alignment of religious monuments and sacred
places of ancient civilizations, which,
according to theories, are located at the spots
where Hartmann’s lines intersect.

fig02 - Mount Olympus and the proposed meditation journey.

The research conducted indicated that Mount
Olympus (Picture 2) has several similar spots
and it is a place where the geomagnetic field
appears to be very strong. We regarded these
locations as an optimum choice for a
meditation centre, as peaceful retreats in a
natural environment, where someone could
repose, concentrate and heal oneself.
It is worth noting, at this point, that in ancient
Greece, Asclepeions were healing temples of
Asclepius, God of Medicine. These were sacred
places that patients would visit in order to
receive treatment or healing, either spiritual
or physical. A study of Mount Olympus in terms
of geological features, morphology of the
terrain, climate, flora and so on, revealed key

characteristics of the highest mountain in
Greece, that proved to be useful as trying to
select the site for the proposed retreat.
With 2918 meters height, Olympus is
characterized by the difficult terrain, the steep
slopes and the extended ridges. The
temperatures range from 10 to -5 degrees
Celsius at higher altitudes. Moreover, there are
1700 different species of plants, forming four
different zones of vegetation (from evergreen
plants, to coniferous and low vegetation at
higher altitudes, which consist the 25% of flora
in Greece. This study assisted us in the site
selection process, minimizing available locations
and sites in an initial level, prior to the several
site visits that were involved in the process.
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More specifically, we identified numerous
existing hiking routes and shelters spots in
Mount Olympus, which were regarded as a
valuable opportunity for the purpose of our
proposal.
We decided to utilize this grid and the existing
facilities and shelters along the routes, as the
terrain and altitude poses significant
difficulties in transferring construction
materials, as well as in the construction
process in general.
Consequently, we specified the most
appropriate route along which we set the
locations for the pavilions (Picture 2). In
essence, we propose a journey, in a natural
environment, intact from significant manmade
interventions.
This journey connects the pavilions, which
serve as the meditation spots along the route.
From the study, conducted by the research
team, about Chakras theory and history, we
concluded designing 7 pavilions, one for each
Chakras. Chakras were further analysed in
terms of the sense and basic element they are
related to, the mental functions they affect,
personality characteristics that they may
shape, etc. Subsequently we tried to interpret
each chakra to geometry and form based on
the analysis and chakras’ symbols (Picture 3),
setting, as well, design parameters for each of
the seven pavilions, such as the numbers of
simultaneous users, size in square meters,
materials, relation to the ground, activities to
take place in each pavilion etc.

44

fig03 - Concept diagram.

Pavilion A. The Core
Chakra name: Muladhara
The first pavilion is intended to be used by up to two
people simultaneously. It is closely associated to
earth, the basic shape that was assigned to it is the
circle, and relates to the sense of smell. The
wooden dome structure, with a rock in the centre, is
encircled by a garden of local, wild aromatic plants
and herbs, in order to stimulate the sense of smell.
Pavillon A

Pavilion B. The Vein
Chakra name: Svadhisthana
The second pavilion is also intended to be used
by up to two people simultaneously.
It associates with the element of water, and
the shape we associated it with is the square.
It relates to the sense of taste, and the small
vein-like stream that crosses the space, fills
the small pond where visitors can quench their
thirst and taste the pure and icy water of the
local spring.
Pavilion C. The fireplace
Chakra name: Manipura
The third pavilion may shelter up to four
people simultaneously.
It is related to the element of fire, it is
associated with the spiral shape.
We correlated this pavilion with the sense of
sight, and the concept is the spiral route
leading to the central fireplace, resembling
the central fireplace of ancient dwellings.
Pavilion D. The Cresset
Chakra name: Anahata
The forth pavilion, which is the biggest one, is
intended to be used by up to six people
simultaneously.
It is associated with the element of air and the
shape of hexagon.
The sense that is related to is touch. It is a
wooden structure lifted from the ground and
inspired by Japanese lanterns.

Pavillon B

Pavillon C

Pavillon D
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Pavillon E

Pavillon F

Pavillon G
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Pavilion E. The Well
Chakra name: Vissdha
The fifth pavilion can shelter one person. It is
related to the sense of hearing and sound, and
the basic shape associated with it is the
triangle. As the intention is to minimize stimuli
of other senses, and someone to be able to
concentrate to the sounds (or the silence) of
nature, this pavilion is a actually a well,
accessed from below. It is a place of isolation,
located in a crevice in the side of a cliff.
Pavilion F. The Cantilever
Chakra name: Ajna
The sixth pavilion is intended to shelter up to
four people. It is related to mind and thinking,
and the basic shape is the trapezoid.
The pavilion is a cantilever on a sheer cliff,
where one could stare the dramatic scenery
with the mountain tops in the horizon and the
canyon below.

Pavilion G. The Pyramid
Chakra name: Sahasrara
The seventh and final pavilion, may shelter
one person. It is associated to light and
consciousness. The basic shape is the rhombus,
and the concept is a rotating hourglass,
emphasizing on the interchange of light and
shadows, as well as the isolation and opening
of views as the sand falls down.

As it becomes clear, the proposal is
characterized by light, small structures, as
subtle intervention in a natural environment
that create a dialogue with the surrounding
nature.
To that end, the materials we choose are
natural (wood, rope, fabric, stone) extensively
abound in the area, or, at least, easily
transported, in order, not only to harmonize
the constructions to and blend them with the
environment, but more importantly as a result
of the sense of sustainable responsibility that
we share as team of architects and designers.
Similarly, the choice to use the existing grid of
paths and routes, as well as the existing

shelters found in the area, aimed also at
minimizing the impact on the environment,
both in terms of the extent of the actual
manmade interventions in a natural
environment, and the adverse effects of
producing materials and transporting them on
site.
This meditation centre, designed as a journey
in a natural environment of great beauty,
which is covered with millennia of legends and
myths, continuous the basic concept and logic
behind the ancient Asclepeions. Where one
could retreat to concentrate-meditate and
heal, reconnecting one’s self with the natural
world.
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Introduction
In an ageing society the quality of health
necessarily passes through the quality of life of
progressively more fragile people, and the
sustainability of the health system becomes a
crucial aspect for the economic sustainability of
the most civilized countries (AAL PROGRAMME).
Citizens over 65 will be more than half of the
population by 2050, but older people over 85
will be over 13% of citizens (Arbizzani, 2015).
We are facing an epochal change in all aspects
of civil and social life and this is mainly
reflected on the issue of welfare sustainability.
Already today, more than half of hospital stays
are represented by people over the age of 65,
and the trend is rapidly increasing with the

eugenio.arbizzani@uniroma1.it
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age of the citizens who have to turn to
hospital services. Older people need more
long-term care than acute care and such care
can be provided in de-hospitalized facilities,
or better directly at home.
In this framework of progressive fragility,
elderly people are today much more active
and fit than even just a few decades ago.
They have a higher level of education, and
experience an active life until later in life.
They retire later and remain active, both to
maintain their own livelihood and their own
free will. This compatibly with a physical
framework that necessarily becomes
progressively more fragile and requires
assistance and personal care services.
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Prevention in this group of citizens becomes
crucial for maintaining the health and well-being
of ever-growing population components
(Arbizzani, Civiero, Mangiatordi, 2019).
Senior citizens live for the great majority in
their own homes, in families of two or - more
often - one person. Their houses are on
average larger than their needs. The average
size of residential spaces for older people is
within 60 sm. per person, compared to 40 sm.
per person in younger families.
Living lonely thus represents a phenomenon
progressively characterizing the living
conditions of the elderly generations. But at
the same time even the younger generations
face this condition of life and living: students,
atypical workers, professionals in transition;
ever greater population groups live, study and
work in temporary places. Living as individuals
but sharing social, productive and relational
life becomes a central theme for the quality
and sustainability of the social and economic
system (Baratta et al., 2018).
Therefore, the design of urban and building
systems changes its paradigms, in view of a
greater quality of urban living. The places of
living and social life are constantly changing
their needs related to:
- the growing share of citizens living temporarily
or permanently alone;
- the increasing need for equipped work and
relationship spaces with features of
multi-functionality and flexibility;
- finally the availability of building technologies
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and industrialized solutions that allow the
creation of a new generation of “zero-energy
buildings”, interactive and interacting with the
external environment and with technological
infrastructures.
In the vision of a new social urbanity there is
the opportunity to design city parts that are
able to give new inclusive and integrated
answers to the questions asked by the citizens.
The theme of smart cities can be combined in
terms of urban districts where establishing a
social and economic deal between
generations, with the aim of sharing and
exchanging spaces, services, technologies,
time.
Urban spaces for sharing.
The intergenerational residential district
The design experimentation that is undergoing
in the municipality of San Giovanni in Persiceto
(see fig01), concerns the development of a
operative urban plan for a new peri-urban
settlement. It has the objective of rethinking a
piece of the city mainly oriented to offer
citizens living spaces with high quality of
relational and social exchange. At the same
time present planning of the urban sector is
aimed at adequately supporting the requests
for social and health services, in order to
improve life quality for the inhabitants of the
district and the surrounding areas.
The urban frame that has taken shape is
organized in “sub-centurial” urban blocks,
derived from the ancient Roman centuriatio.

fig01 – S. Giovanni in Persiceto, new periurban quarter. Operative urban plan.

It specializes in functions and uses taking into
account the peculiarities of territory, road
connections and existing structures.
The mix of functions, building types and urban
configuration contribute to the definition of a
new properly urban structure.
The public utility anchors of this organization
are mainly represented by the public
equipment hubs (the school and sports
districts); the commercial district; the urban
squares system in the business district and the
green system: the urban park, the park
avenue, the cycle lanes system.
The housing is structured according to different

medium-low density housing typologies that
respond to different target families and
different ways of living: medium-small court
houses, single or semi-detached houses with
private greenery, buildings with medium and
small flats, freely scattered within the pattern
of the urban frame, between the private
gardens and the semi-public neighborhood
green. In this urban landscape, the
"intergenerational residence district" takes
shape, distributed over three intervention blocks
and including a plurality of typologies and uses:
"temporary living houses”, "intergenerational
houses" and "elderly assisted houses".
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The district is located in the immediate
proximity of the railway station and the fast
road system, in direct contact with the park
avenue and the main public utility services.
The aim of the project is to equip the urban
compound with spaces and technological
infrastructures that can emphasize integration
and inclusion among the different groups of
people and families, aiming at a living innovation
user-centered, capable to improve the quality of
life and also contribute to the sustainability of
the public health and social care system.
The entire district should be equipped with ICT
systems at the level of public spaces, with the
provision of mobility and shared transport
services and the location of smart equipments
and tools for the provision of public utility
services. At the building level, meeting, study
and work rooms and social laboratories will be
provided. They will take place at the different
floors inside the buildings and will be dedicated
both to tenants and to external guests.
The “intergenerational houses” are located in a
site facing to the green park avenue, they are
distributed in three buildings connected to each
other and equipped with shared services both
at underground level, at ground level and on
the upper floors. At these levels laboratories,
laundries, co-working rooms, urban labs, spaces
for physical well-being, outdoor spaces for
shared greenery are provided. The dimensions
of the flats are small (from 45 to 65 sm.), being
able to take advantage of common areas for
socialization and service.
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The real estate complex is equipped with some
“clusters”, a housing solution that allows
people - individuals or families - to have a
private space (around 28 to 55 sm.) and - if
they wish - to carry out most of the shared
activities with others: having space to cook, to
eat convivially, to temporarily accommodate
people, to practice leisure activities, even
outdoors.
Potential users include couples and elderly
people, students and singles, families; all aimed
at making use of a portion of their own space
and sharing a larger part of space, equipment
and time with the resident community.
Sharing spaces offers obvious financial savings
in access to property, but the attempt is to
provide an environment that contrasts the
sense of isolation of the single condition,
recovers the sense of belonging to the group
and pushes people to share their own social
experiences.
In the district there is also a building more
specifically intended for “temporary living”,
with a possible destination as a student
residence, designed in the shape of hotel
(rooms from 12 to 18 sm.) and common
internal as well as nearby services (library,
playroom, living room, gym and sauna, dining
and meeting rooms).
The pivot of public utility of the district is
represented by the "assisted elderly house"
(see fig02), a socio-sanitary structure, devoted
to the life of elderly people, fragile or not
self-sufficient.

fig02 – Assisted elderly house. General plan.

The structure is conceived as a multifunctional
pole, a supportive hub open to the external
facilities and services. The assisted elderly
house is composed of five different functional
areas.
The most of the health structure is occupied
by the real “protected residence”, with a
capacity of 60 guests. On the ground level take
place the acceptance area, common spaces for
living and doing occupancy therapy, services to
the elderly guests (see fig03). The first floor of
the building is divided into two different
residential units, each for 30 guests, with six
single rooms and twelve double rooms. Rooms

are shaped in a minimum space (13 to 19 sm.)
with a bow window for individual eating and
living. Each residential nucleus is equipped
with dining room, living room and occupational
activities room, facility management and
general services (see fig04).
Accessible from the hall and directly open to
the outdoor garden and wood, the “daycare
center” can accommodate 15 guests during the
day. This nucleus is equipped with living and
convivial dining spaces and has two rooms for
daytime rest of the guests. The whole
dimension of this area is quite small because it
can use all the services of the entire building.
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fig03 – Floor plan. Functional areas.

fig04 – First floor. Residential units.

The “support center for home care services” is
also located on the ground floor. In these two
rooms caregivers of public utility services to the
territory are hosted. Call center, meeting room
and services take place to offer health, living,
facility and support services to the outside
houses of the district. Also patients discharged
from the hospital stays may obtain
post-intensive health care from this service. A
fourth more nucleus is conceived as health care

space, where surgery, physical rehabilitation
therapy and fitness can be provided. This space
functions as a first nucleus of a wider health
center in the future intention of the planners.
Finally general services facilities, such as
dressing rooms and staff bathrooms,
warehouses and kitchens are directly connected
with service driveway and entrance. They are
structured to allow service to the entire
structure and also to the surrounding district.
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The energy sustainability of the
intergenerational district is guaranteed by its
inclusion in the dimension of the new
periurban area, which can be equipped with a
geothermal power plant and a district heating
network, which will position solar and
photovoltaic systems. Each building will adopt
latest building technologies maximum energy
and environmental efficiency, in fact it is now
commonly clear that new construction
technologies offer an important positive
cost-benefit ratio.

fig05 – Bedroom types. Smart devices location.

The complex building is designed to rationalize
and optimize the use of space and equipment,
is equipped with all the services required by
the regional health care regulations, and is
organized to ensure a synergy in the different
use of all spaces over 24 hours a day.

IC Technologies for the elderly.
AAL platforms supporting personalized
services in the smart district
Ageing society is one of the key topics of EU’s
framework programmes for research, in line
with the Horizon 2020 objectives, that address
the side effects of this demographic trend and
support older people to remain “active” and
“healthy”. “Active and Ambient Assisted Living
Joint Programme – ICT for Ageing Well” is
integral part of this research context. Starting
in 2008, it aims to improve conditions of life
for older adults, enhancing the industrial
opportunities in the area of ICT and IOT
technologies. In this international scenario,
the issue of Ageing Society offers new market
opportunities and new trade’s growth, indeed:
according to the AAL joint programme, there is
an increasing interest in products, services and
systems that enhance autonomy and
independence of elderly people at home and
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in the community, reducing costs of health and
social care and improving their social
participation (European Commission, 2014).
The European Commission strongly encourages
digital innovation in care and assistance and
fosters the promotion of innovative services for
the elderly. International research relies on the
enormous potential of savings obtainable
through the use of communication and
automation technologies, so creating new forms
of residence and urban sociability for the
elderly according to new paradigms. The
development of advanced devices and systems
in domestic and urban environment aims to
improve their quality of life: based on an
interoperable and wireless system, integrated
with an open cloud-based architecture network,
smart technologies are enabling factors to
smart personal services.
According to this framework a study is ongoing
dealing with the development of an Ambient
Assisted Living platform, starting from the
functional and technological upgrade of a range
of existing residential buildings for the elderly.
In this innovative housing model, the
integration of a series of smart technologies in
the home environment will be useful to
guarantee: an adequate level of comfort indoor
(COM - Comfort), safety at home (SAE – Safety
and Security), detection of emergencies and
personal assistance (AAL – Ambient Assisted
Living), the management of energy flows (NRG –
Energy) for a optimal use of available resources
(Hergott, Oswald, Bosch, Tobolla, 2019).
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In the context of smart cities, ICT and IOT
platforms are considered as new interactive
tools through which citizens share and use
information promptly and safely, activating
innovative and digital services, more effective
for their quality of life. Within this innovative
scenario, the AAL platform is conceived as an
interactive tool based on the integration of
intelligent components at different scales of
the city (from urban space, to the building and
the home environment) and on the
management of a series of smart technologies,
able to respond to various aspects and needs
posed by old end-users and their caregivers.
A digital architecture system integrated into
the home environment and at city scale will be
able to collect and reuse of information by
different devices, boosting the interaction
between end-users, while a communication
interface will enable innovative functionalities
and services for the elderly and their
caretakers.
Thanks to the interoperability between
technologies and systems it will be possible to
enable new services and allow the automatic
interaction between applications and their
reuse. The acquisition of data and information
is the key factor for the provision of a range of
personalized services dedicated to the Ageing
Society.
The digital architecture is conceived as a
system composed by: a gateway that allows
data to be acquired from a series of sensors
located in the home and a central aggregator,

consisting of a software application capable of
performing functions of gathering, aggregation
and analyzing data provided by the network of
monitored homes, in order to provide
educational feedback to end-users.
The system will be able to monitor
consumptions, the presence of users, the level
of comfort and at the same time to send
commands for the efficient home management
even remotely. While the gateway will be able
to transmit various information outside the
home to an interactive platform, this last will
be able to provide data available to external
applications for further processing, including
Assisted Living services. The requirements of
the achieved system are: interoperability,
reliability, strength, ease of use and
interaction with the user, while the end-users
interface of the platform is being defined
according to user-friendly characteristics, such
as: accessibility, adaptability, customization of
services and solutions.
Users integration represents a central aspect
of the research project, whose final goal is
also that of verifying how it is possible to
increase or improve the independence and
make the elderly more active and productive,
whereas their functional and cognitive skills
make it possible. According to this
user-centered design approach, based on the
analysis about specific needs of older people,
the research proposes a conceptual map, as a
model for the construction of the IT platform
based on the integration of ICT and IOT

interoperable solutions in residential
environments for the elderly. In this phase,
different functionalities of the platform have
been defined, in relation to six strategic areas
(Active aging, Health, Social inclusion,
Independence, Productivity and Safety),
identified as potentially effective for achieving
a high level of quality of life for the elderly, in
the residential building, as in the urban space.
Ambient Assisted Living.
The experimentation of protected space
In the health and care facility of the
“protected residence” smart solutions will be
integrated and tested to support elderly guests
and caregivers who will work alongside the
facility management operators. Both those
directly operating within the building complex
and those from the outside that will be
requested to provide facility management,
social and health services.
In particular, the project will pay particular
attention to the functional and technological
upgrade of the residential complex for the
elderly and will include the integration of a
series of devices in the domestic environment
useful to guarantee: an adequate level of
indoor comfort (COM - Comfort); home
security (SAE - Safety & Security); emergency
detection and personal assistance (AAL Assisted Living); energy management (NRG Energy) for optimal use of available resources.
The research will also focus on the
development of the residential nucleus, in
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which the composition of indoor environments
interacts with external spaces, through the
integration of products and the inclusion of
smart devices capable of enabling a range of
innovative services for the elderly.
The building will be equipped with a
BAS-Building Automation System and an
ICS-Information Communication System, and it
will be integrated with the AAL platform under
development. The ICT system can be
connected to the various operators and
caregivers who will be involved in managing
the service to guests. The secondary users that
interact with the housing module are: nurses;
doctor; facility manager.
Inside the housing module the bedroom and
bathroom will be equipped with sensors and
actuators, for example pertaining to the
“sleeping" which allows the evaluation of sleep
quality during the night, in order to detect
abnormal conditions in the breath, heartbeat,
movement in bed. To promote a better quality
of sleep, the environmental quality conditions
(eg temperature, relative humidity) and the
level of light intensity present in the
environment during the day and night will be
monitored (see fig05).
The following devices will therefore be
introduced for energy efficiency and quality of
life:
- (COM - Comfort): brightly scenes; CO2
sensor; o/c window sensor; lighting sensor;
shading actuator; temperature/humidity
sensor;
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-

-

-

(SAE - Safety & Security): flood sensor; o/c
door sensor; smoke sensor; transport card;
water stop sensor;
(AAL - Assisted Living): bed sensor; call
bathroom; call room; emergency call
receiver; incontinence sensor; path
lights; pillow motion sensor; respiratory
sensor; step control; vital parameters;
(NRG - Energy): smart meter; smart plug;
smart switch; smart valve (it allows
adjustment of the internal environmental
parameters such as temperature, humidity).

Conclusion
In a society that ages and progressively
fragments its social, cultural and productive
structure, each person points out fragile
conditions, any time different according to
their physical, social or working status.
The experimental project has the aim to
represent a case study in the field for the
pre-figuration of urban portions.
Through the definition of public spaces and
semi-private spaces and the integration of ICT
technologies, smart urban districts allow to
improve living, working and relationship
conditions to the people who live in those
spaces, in a stable or episodic manner. Smart
urban districts can mitigate the risks
associated with the fragility of each, acting
synergistically on the abilities that each
person is able to put in place in an inclusive
and shared environment.
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Abstract
Accident investigations suggest that the most
of errors are due to deficiencies in user
interface (UI) design.
Use error occurs when a user does not
interact with the system in the manner
intended by the designer.
Given the importance of the current
challenges launched by the healthcare sector,
Design for Healthcare and specifically Design
for medical technologies, assistive technology
and medical devices, together with
Ergonomics and Human-Centred design
approach have the chance to face the status
quo of health and care.
he ergonomic approach to the project, and

particularly, the usability evaluation and
design methods of Human-Centred Design are
appropriate for a field where “the phase of
the product use” represents the main risk
factor for users.
Special attention should be paid to an easier
understanding of conditions of use and to
reduce the risk factors in accordance with the
potential difficulties and limitations of final
users.
As a matter of fact, the project of a medical
device implies the knowledge of the human
factors, which focus on the interaction
between the human and the system, as an
instrument to minimize risks of use and
ensure a safer and usable medical device.
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Design for Healthcare
Design can be defined as “the ability of
creative synthesis, based on the possibility to
make innovative design solutions developing
them into a product” (object of use,
environment, service and/or hardware and
software.
The role of design is “proactive intervention
on the existing”. It is based on the ability to
understand the complexity of the factors of
innovation and changes that surround us,
creating solutions suitable to users’ needs.
In addition to this, Design can propose and
suggest new lifestyles [1].
It is also necessary to consider that Design, as
a field of research and action, works into a
system composed by several disciplines;
Healthcare Design is one of these.
In scientific literature, it is possible to identify
5 major areas where Design investigate various
problems related to the healthcare sector.
These areas are the following:
• Design for Healthcare Architecture;
• Design for e-health;
• Design for Sustainable Healthcare;
• Design for Service Healthcare;
• Design for medical technologies, assistive
technology and medical devices.
Today design for Healthcare, more specifically
Design for medical technologies, assistive
technology and medical devices, and
consequently Ergonomics and Human-Centred
Design represent an area of highly topical
research.
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The interest for this discipline increased
alongside the rise of complexity of hospital
care, technological innovation, usability of
medical devices (MDs) and stakeholders and
people’s expectations on the effectiveness of
healthcare services [2-3-4-5-6].
Several researches show how the risk of
accidents for patients caused by health
management represent a social alarm. This led
healthcare operators and managers to shed
some light on the problem of safety, which
needs accurate and direct answers [7-8].
Accident investigations suggest that the most
of errors are due to deficiencies in user
interface (UI) design [9-10]. Use error occurs
when a user does not interact with the system
in the manner intended by the designer.
The importance of the current challenges
launched by the healthcare sector allows
Design for Healthcare to question the status
quo of health and care through an increased
use of Human-Centred Design methods (HCD)
[11-12-13].
Such methods permit to increase the quality
and usability of products, proposing new
behaviors and life styles.
Well-designed devices, communication and
services can reduce the stress and anxiety, can
minimize errors and improve the user’s
satisfaction, facilitating the patient’s health
and recovery.
According with Ramachandran et. al [14]
studies, the perceptual properties of artifacts,
such as the symmetry of the shape,

orderliness, rhythm, contrast etc… are
potential elements of positive and negative
emotional responses.
For these reasons, design research is growing,
concerning all patients’ area: children, old
people and temporary / long-term care
patients.
The role of Ergonomics for Design and
Human-Centred Design approach
The ergonomics is a theoretical and
application research sector. It is initially based
on the study of human-machine system
addressed to the interdisciplinary knowledge
of human factors, with a focus on the limits,
abilities and needs of man at work.
Subsequently, the ergonomics extended its
areas of interest towards sectors of human
activities, to involve the study of needs and
capabilities of the human beings in their life
and work activities [15].
International Ergonomics Association (IEA)
defines Ergonomics or Human Factors as: “the
scientific discipline concerned with the
understanding of interactions among humans
and other elements of a system, and the
profession that applies theory, principles, data
and methods to design in order to optimize
human well-being and overall system
performance” [16].
In this context, the term “system” refers to
the physical, cognitive and organizational
artifacts people interact with. The system can
be a technologic item, a software or a

product, such as medical device, even a
person, an organization or a physical
environment.
The aims of Ergonomics are usability and
security of systems. The human being plays
the role of user (operator, user, buyer and
customer of facilities, products, environments
and services) and represents an integral part
of the system itself.
Standards recognise the usability of medical
devices as a basic factor to ensure patients’
safety and to protect well-being and daily life
quality. The usability affects the reduction of
family assistance care and the optimization of
services offered by health facilities.
The Annex I to D.lgs 37/2010, which will be
replaced in 2020 by Regulation (EU)
2017/2017, establishes the relationship
among requirements of safety and
“ergonomics characteristics of devices”,
including the evaluations of such
requirements, “the environment in which the
products is used” and the consideration “of
the technical knowledge, experience,
education and training, and where applicable
the medical and physical conditions of
intended users” [17].
The international standard ISO 9241-210:2010
[18] defines Human-Centred Design as an
approach addressed to design and
development of systems aimed to ensure
interactive systems more useable by applying
human factors and the usability knowledge and
techniques.
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The same standard argues that using a
human-centred approach to design and
development has substantial economic and
social benefits for users, employers and
suppliers. Highly usable systems and products
tend to be more successful both technically
and commercially.
Systems designed using human-centred
methods improve quality, such as, by:
• increasing the productivity of users and the
operational efficiency of organizations;
• being easier to understand and use, thus
reducing training and support costs;
• increasing usability for people with a wider
range of capabilities and thus increasing
accessibility;
• improving user experience;
• reducing discomfort and stress;
• providing a competitive advantage, for
example by improving brand image;
• contributing towards sustainability
objectives.
The key principles of Human-Centred Design as
follows [18-19] (see fig01):
• the design is based upon an explicit
understanding of users, tasks and environments;
• users are involved throughout design and
development;
• the design is driven and refined by
user-centred evaluation;
• the process is iterative;
• the design addresses the whole user experience;
• the design team includes multidisciplinary
skills and perspectives.
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Some authors claim that each dollar spent on
usability generates a return from 2 to 100
dollars [20-21].
It is therefore necessary to focus on the human
factors and the application of HCD techniques;
their correct implementation can improve the
system remarkably.
The ergonomic approach to the project, and
specifically the usability evaluation and design
methods of Human-Centred Design are
appropriate in a field where the “use phase of
the product” represents the main risk factor
for users. Special attention should be paid to
an easier understanding of conditions of use
and to reduce the risk factors in accordance
with the potential difficulties and limitations
of final users.
The methodologic approach of Ergonomics, in
its double meanings of Human Factors and
Human-Centred Design, is based on the
synthetic capacity of Design, and specifically
on the ability to translate the opportunities
offered by technology and the complexity of
needs into innovative design solutions.
Design can be considered as a strategic factor
even in a highly specific sector such as the one
of medical devices. Thanks to its capacity to
respond to every changing need and
expectation of the users, Design can improve
the products quality end their usability.
The aim of Design is to create innovation,
meant as radical or incremental improvement
of a product, and creation of new meaning and
languages.

fig01 - Interdependence of Human-Centred Design activities

The potential and advantages offered by
adopting the HCD approach in the design of
Healthcare devices and services is demonstrated
by products such as OcuCheck and Computed
Axial Tomography. OcuCheck is an ocular medical
device produced by InnSight Technology Inc.
company. Its design is based on the application
of a few HCD methodologies (Task Analysis,
observation and Field Observation) with the aim
to satisfy users’ needs, in particular the
ophthalmologist and patient’s needs (see fig02).

fig02 - Ocu Check, Santobono Pausilipon children’s hospital, Naples.
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Medical devices such as the CAT (Computed Axial
Tomography) can be user-friendly designed also.
The new model of CAT by General Electric
Healthcare is child-friendly because designed to
look like a pirate ship. In this case, the medical
staff transforms the medical experience in a
story rather than tell kids what to do.
Children are less scared and more willing to
follow instructions and a large percentage of
children do not need anesthetics before using the
device, saving time, money and improving the
effectiveness of the medical procedure (see fig03).

Cases study.
The ergonomics evaluation of anesthesia
workstation
The usability of medical devices is defined by
international standard ISO 9241-210:2010 [18] as:
“extent to which a product can be used by
specified users to achieve specified goals with
effectiveness, efficiency and satisfaction in a
specified context of use”.
It represents an essential requirement to ensure
users’ safety. Unfortunately, only a few of medical
devices are exemplary.

fig03 - Computed Axial Tomography, Santobono Pausilipon children’s hospital, Naples.
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This is due to the fact that a lot of errors in
healthcare are caused by the difficulty of
using the device; sometimes the device simply
does not meet the users’ mental models.
Despite manufactures of medical devices claim
that Human Factors have a high priority in
their projects, few of these are flawless
products from the perspective of design and
human-machine interface.
According with many scientific studies
concerning incidents in healthcare, especially
in the anesthesia field, a usability test was
conducted on an anesthesia workstation.
Ergonomics and design methodologies were
used to conduct a usability test with device.
The evaluation was useful to determine the
product ability to satisfy the operators’ needs
and if it could cause use errors with effects on
the operator and the patient.
The study was conducted into the surgery of
two Tuscan hospitals with the involvement of
specific categories of users.
The test involved 5 anesthetists and 6 nurses
with a varying background and age. It was
performed on the base of the following
methods:
• Interview;
• Hierarchical task analysis;
• User Observation;
• Questionnaire;
• Gap Analysis.
In order to gain more information about
usability level of anesthesia workstation, two
groups of different users were selected:

• Group 1, which use anesthesia workstation
daily – expert users;
• Group 2, which has not used the anesthesia
workstation yet – inexperienced users.
Preliminary interviews were conducted with
the medical-health staff to define the critical
issues that operators can experiment during
anesthesia workstation interaction, in order to
apply significant tasks to an ample range of
habitual activities.
Concerning the tasks that operators perform
daily during anesthesia workstation
interaction, 3 tasks for anesthetists and 3
tasks for nurses were selected.
Specifically, tasks for human-machine
interaction and tasks for human-interface
interaction were selected.
As for the doctors, the following tasks were
identified (see fig04):
• Task 1- Alarms setup (CO2 and Apnea);
• Task 2 – System setup (Waveform and layout
display);
• Task 3 – handling anesthesia workstation.

fig04 - System and alarm setup.
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While as for nurses, the following tasks were
selected (see fig05):
• Task 1- removing and placement of
breathing system;
• Task 2 – removing and placement of
absorbent canister;
• Task 3 – handling anesthesia workstation.
These differences are helpful to relate the
current usability of device, regarding to the
different degrees of experience of each operator.
After the observation and evaluation phase the
Gap Analysis was settled. This allowed to identify
the usability level of anesthesia workstation from
the doctors’ and nurses’ point of view, and to
conceive proposals for improvement.
As described in the user manual, even in case of
a preliminary simulation, the precise timing for
each task were estimated. For this specific study,
the time is a key variable for the usability of the
medical device. Therefore, the grater the time
spent by the user to accomplish the task, the
lower the usability of medical device and vice
versa [23]. To evaluate the usability of
anesthesia workstation the Nielsen’s success rate
metric was used. As defined by Nielsen himself,
it is the percentage of the activities that users
have successfully completed [24].
Success rate were determined as follows:
• S, Success, value 1.
The user completed the task in time;
The user spent more time than expected to
complete the task;
• F, Failure, value 0.
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fig05 - Removing and placement of absorbent canister (at the
top) and removing and placement of breathing system (below).

The user did not complete the task in time.
To identify the success rate, the following
formula was used:

Once the usability levels have been
identified, the current situation of device
(how operator uses the anesthesia
workstation) and the desired outcome
characteristics (what characteristics the
anesthesia workstation should possess) were
subsequently analyzed.
Comparing the two lists, the following Gap
were identified (see tab 01).
TASK

Conclusions
In conclusion, the methodologies of Ergonomics
and HCD approach represent a strategic factor,
even in a highly specific sector such as the one
of medical devices. They can improve the
quality of products end their usability,
permitting to identify new future scenarios and
solutions that meet humans’ needs and
expectations.
Therefore, it is fundamental that the project of
medical devices implies the knowledge of the
human factors, which focus on the interaction
between the human being and the system, as
an element to minimize the risks of use and to
ensure a safer and usable medical device.

CURRENT SITUATION

DESIRED OUTCOME

THE GAP

Alarms setup (CO2) and Apnea)

The alarm se ng is not very
intui ve

The operators should have
easier access to the alarms
setup

The system and hierarchy of
informa on do not help the
operators during performance
of the tasks

System setup (Waveformand
layout display)

The system se ng is not very
intui ve

The operators should have
easier access to the system
setup

The system and hierarchy of
informa on do not help some
operators during performance
of the tasks

Removing and placement of
breathing system

The breathing system was
removed with di culty

1. The anesthesia worksta on
should facilitate the operator
during performance of the task

The breathing system bu on
does not provide adequate
informa on about its use

2. The device should have
appropriate gripping points to
facilitate the opera on
Removing and placement of
absorbent canister

The absorbent canister was
removed and was placed with
di culty by some operators

The anesthesia worksta on
should facilitate operator
during performance of the task

The hooking and release
system does not help some
operator to complete the task

Handling anesthesia
worksta on

1. Some operators exert
considerable force to handling
the anesthesia worksta ons

The operators should move
the anesthesia worksta on
more easily and exercising less
strength

1. Weight of anesthesia
worksta on

2. Some operators do not use
the appropriate handles

2. Side handles

tab01 - Gap analysis

Design for healthcare. The role of Ergonomics for Design and Human-Centred Design approach
Mattia PISTOLESI, Francesca TOSI

69

References

the third leading cause of death in the US, in:

BIAS, R.G., MAYHEW, D.J. (2005), Cost-Justifying

“British Medical Journal, 353(8056)”, pp.

Usability, Morgan Kaufmann publications, San

2139-2144.

Francisco, CA.

MINISTERO DELLA SALUTE (1997), Decreto lgs. 24

DERRICO, P., RITROVATO, M., FAGGIANO, F. (2009), Il

febbraio 1997, n. 46 emendato col D. lgs.

rischio tecnologico in sanità, in: “Pratica medica &

25.01.2010, n.37 - Recepimento Direttiva

aspetti legali, 3(1)”, pp. 9-15.

2007/47/CE, Attuazione della direttiva 93/42/CEE

DREWS, F.A. (2012), Human error in health care, in:

concernente i dispositivi medici. [on-line] available

CARAYON, P., “Handbook of human factors and

at: http://www.salute.gov.it/im-

ergonomics in health care and patient safety,

gs/c_17_paginearee_1636_listafile_itemname_1_file.pdf.

second edition”, CRC Press, Taylor and Francis

MONEY, A.G., BARNETT, J., KULJIS, J., CRAVEN,

group, Boca Raton, FL, pp. 323-340.

M.P., MARTIN, J.L., YOUNG, T. (2011), The role of

EUROPEAN COMMISSION (2006), Medical Errors,

the user within the medical device design and

Special Eurobarometer 241, European Commission.

development process: Medical device

INSTITUTE OF MEDICINE (2000), To Err Is Human:

manufacturers’ perspective, in: “BioMedical Central

Building a Safer Health System, National academic

Medical Informatics and Decision Making, 11(1)”,

press, Washington DC.

pp. 11-15.

INTERNATIONAL ERGONOMICS ASSOCIATION, What is

NIELSEN, J. (2001), Success Rate: The Simplest

Ergonomics: International Ergonomics Association.

Usability Metric, [on-line] Available at:

[on-line] available at:

https://www.nngroup.com/articles/success-rate-th

www.iea.cc/whats/index.html.

e-simplest-usability-metric.

ISO 9241-210:2010, Ergonomics of human-system

PISTOLESI, M., BELLUCCI, S. (2019), Design and

interaction - Part 210: Human-centred design for

Ergonomics in the medical sector: A methodology to

interactive systems, International Standard

evaluate the ergonomics performances for

Organization (ISO), Ginevra.

anesthesia workstations, in: Bagnara, S., et al,

KARAT, C.M. (1997), Cost-justifying usability

“Proceedings of the 20th congress or the

engineering in the software life cycle, in:

International Ergonomics Association (IEA 2018),

HELANDER, T.K., PRABHU, L.P., “Handbook of

Volume VII: Ergonomics in Design, Design for All,

Human-Computer Interaction”, Elsevier Press, New

Activity theories for work analysis and design,

York, NY, pp. 689-704.

Affective Design”, Springer, pp. 449-460.

MAGUIRE, M. (2001), Methods to support

RAMACHANDRAN, V.S., HIRSTEIN, W. (1999), The

human-centred design, in: “International Journal of

science of art: A neurological theory of aesthetic

Human-Computer Studies, 55 (2001)”, pp. 587-634.

experience, in: “Journal of consciousness studies,

MAKARY, M.A., DANIEL, M. (2016), Medical error:

6(7)”, pp.15-51.

70

RUBIN, J., CHISNELL, D. (2008), Handbook of

ZHANG, J., JOHNSON, T.R., VIMLA, L., PATEL, V.L.,

usability testing. How to plan, design and conduct

PAIGE, D.L., KUBOSE, T. (2003), Using usability

effective tests, seconda edizione, Wiley Publishing

heuristics to evaluate patient safety of medical

Inc., Indianapolis, IN.

devices, in: “Journal of Biomedical Informatics 36”,

TARTAGLIA, R., ALBOLINO, S., BELLANDI, T.,

Elsevier, pp. 23-30.

BIANCHINI, E., BIGGERI, A., FABBRO, G.,
BEVILACQUA, L., DELL’ERBA, A., PRIVITERA, G.,
SOMMELLA, L. (2012), Adverse events and
pre-ventable consequences: retrospective study in
five large Italian hospitals, in: “Epidemiologia &
Prevenzione, 36 (3-4)”, pp. 151-161.
TOSI, F. (2006), Ergonomia e progetto,
FrancoAngeli, Milano.
TOSI, F. (2016), La professione dell’ergonomo nella
progettazione dell’ambiente dei prodotti e
dell’organizzazione, FrancoAngeli, Milano.
TOSI, F., RINALDI, A. (2015), Il design per l’Home
Care, l’approccio Human-Centred Design nel
progetto dei dispositivi medici, DIDA Press,
Dipartimento di Architettura, Università degli studi
di Firenze, Firenze.
WARD, J., CLARKSON, P.J. (2004), An analysis of
medical device-related errors: prevalence and
possible solutions, in: “Journal of Medical
Engineering and Technology, 28(1)”, pp 2-21.
WEINGER, M.B. (2012), Human factors in
Anesthesiology, in: Carayon, P., “Handbook of
human factors and ergonomics in health care and
patient safety”, second edition, CRC Press, Taylor
and Francis group, Boca Raton, FL, pp. 803-823.
WEINGER, M.B., WIKLUND, M., GARDNER-BONNEAU,
D. (2011), Human factors in medical device design:
A handbook for designer, CRC Press, Taylor and
Francis group, Boca Raton, FL.

Design for healthcare. The role of Ergonomics for Design and Human-Centred Design approach
Mattia PISTOLESI, Francesca TOSI

71

Spaces for
children in
healthcare
settings:
design
essentials
and
innovations

Artemis KYRKOU

Introduction
This short paper focuses in the design of
healthcare facilities for children and it is a
small part of my PhD entitled “Design
parameters of children healthcare Units”. In
the current paper concepts such as “healing
environment” and “creation of friendly
atmosphere/ambience” are introduced and
analysed through modern built examples from
around Europe. The starting point for this
research was about the contribution of the
environment during hospitalization and how it
could possitively affect the patients. The
research is centered specifically around
children because they are a more vulnerable
group of patients and hospitalization is a

amykyrkou@gmail.com
keywords
healing environment
children’s hospital design
children’s healthcare facilities
greenery in children’s hospitals
atmosphere in children’s hospital

defining experience for them. This happens
because they are still in a developmental stage
of their life both physically and mentally and
this is related to the way they perceive and
react to the environment.
The term “healing environment” was defined
by Ulrich (1984) at one of his comparative
studies in which he highlighted the importance
of the natural view from a patient’s bed and
the value of the hospital environment with the
presence of natural elements (in particular it
was about window with a view of a tree).
Especially for children, the inclusion of natural
elements is very crucial as they positively
affect their psychology during the
hospitalization and offers a feeling of security.
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This works for a child’s psychology like a bond
to the exterior world and reminds them the
life before their hospital admission.
Some basic charateristics of the healing
environment are linked to their design that:
• Offers contact / unification with the exterior
environment (large openings for views or
gardens, small parks, healing gardens etc.);
• Inspires security and tranquility;
• Stimulates children’s interests;
• Includes elements that are used as positive
distractions (e.g. nature, technology, art etc.);
• Offers pleasant / Interesting views (e.g.
nature).
Due to the holistic approach of health, during
the past decades that has gained many
followers, the architectural design of
contemporary healthcare buildings is also
affected by it. In this holistic context for
health, when it to comes to the design of
modern children’s healthcare facilities, there
is much attention given apart from the
creation of healing environment, there is a
shift of interest to some other basic design
parameters such as:
• the role of the natural / surrounding
environment in architectural synthesis –
biophilic design – natural elements
• Sustainability – green hospital & (ideally!)
the “zero waste” hospital
• Concern for activities (especially in
children’s hospitals)during their stay
• The overall atmosphere - ambience
(especially in children’s hospitals) of the space.
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The design parameter of “atmosphere –
ambience” is a very important one and it is
rather hard to be defined both verbally and in
the design process.
This mainly happens because it is also linked
to time and has a temporary effect that has a
personal unique meaning for each and
everyone. In order to clarify its meaning in the
design process some aspects that are related
in the creation of a more friendly atmosphere
in children’s hospitals are the:
spatial relationships (size, distances, positions
of objects)
• functional relationships;
• aesthetics;
• sensory aspects (subjective – personal
experiences);
Another important factor for the “atmosphere –
ambience” of the space is the parameter of
“Light” (both natural and artificial) in public
spaces but also at the patients’ rooms (see fig01).
In order to understand better the healing
qualities some of the most important design
parameters for children’s hospitals they will be
analyzed and explained through some recently
built examples (Case Studies) from around
Europe.
1 - The volumes and the facades of
children’s hospitals
The exterior of the building is noticed on
recently built examples that has lower total
height (compared to the past) and therefore
has a more friendly scale towards children.

fig01 - (left) Design elements in defining the importance of atmosphere. Cfr. Stidsen et al. (2010) Design proposal for
pleasurable light atmosphere in hospital wards. (right) Design elements for creation of friendly atmosphere. Cfr. Stidsen et
al. (2010) Design proposal for pleasurable light atmosphere in hospital wards. Colour and Light in Architecture, First
International Conference, Proceedings, 11-12 November 2010, Venice, Italy, p. 368.

Also, it is observed, that architects attemp to
intergate more harmoniusly the building’s
volume in its environment (natural or built)
(see fig02).
About the facades of the children’s healthcare
buildings there is usually a balance between
the masses and the voids - so this results to
less compact / massive buildings. This
impression is also reinforced by the use of
transparency; Which also gives the attributes
of “continuity” and “flow" between the
interior and the exterior spaces.
The façades are also enhanced by the choices
of their materials which are lately based on:
• their ecological and nature friendly attributes
as an indication of respect the natural
environment and current ecological issues;
• their characteristics and how they can add to
the sustainability of the building;

• their qualities to function as positive
distractions (innovative material that
changes the color of the facade = interesting
to children example form Switzerland).
Also Artworks (e.g. large sculptures) on the
main façades are used in order to create a
more positive public image to the outside.
2 - The Public Spaces
The main entrances of children’s hospital
buildings are usually highlighted and their
modern design ensures:
- easy access – harmonious transition from
exterior to interior;
- these spaces are usually enriched with:
_ Special constructions (that work as
elements of surprise or play for children);
_ Art (sculptures / exhibitions);
_ Sheds (functional reasons / help in way finding),
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fig02 - (left) integration of the building’s volume in its environment, Meyer Children’s Hospital, Florence, Italy.
(right) low building volume, transparency on the façade and use of material that can work as positive distractions, University
Children’s Hospital, Basel , Switzerland

in order to create more positive impressions
and optimistic feelings to the children.
- The public areas (Reception – Waiting –
Lobby – Atrium area) of the modern
children’s hospitals are part of the healing
environment and are appropriately designed
in order to support the patients and their
family at all times. Their design resembles
the public image of the hospital and its
identity. The design of these public areas
aims to reinforce socializing of the users and
create a more positive psychology. Therefore
these spaces are usually:
- Large areas with big interior height and
combination of uses (leisure, culture,
commerce etc.).
Also, a very crucial design parameter for these public
spaces is the parent – child relationship and the
design should support and strengthen it (see fig03).

76

- The Corridors, staircases, elevators (see fig03)
can play an active role to the creation of the
friendly atmosphere due to the:
_ enlargement of corridor’s width (change of the
linearity) or the use of curves that can take
away the institutional impressions of the past;
_ use of transparency that creates easier
contact to the exterior environment
_ use of light or colors (soft tones or delicate use
of colors NOT bright and too many otherwise
the result will be opposite);
_ Use of elements at the child’s scale (e.g.
elevator / staircase’s railing height).
3 - The patients’ rooms
It is noticed that in the most cases the design turns
to single or double patient rooms which gives better
control of diseases, privacy, comfort, calmness but
maybe (?) feelings of loneliness increase.

fig03 - (left) Waiting areas designed specially for parents with children, Meyer children’s hospital, Florence, Italy, (middle)
the transparency of the corridor creates a more positive impression to the users, Birmingham children’s hospital, Birmingham,
UK, (right) the use of light to this corridor creates a more friendly atmosphere and also works as a positive distraction,
Birmingham children’s hospital, Birmingham, UK.

Also, modern patients’ rooms have the
appropriate equipment for creative activities
(technology) and that the patient can control
certain attributes of the room’s environment
from his/her bed (e.g. temperature, shades,
lighting etc.).
Also in the most cases there was a wc in the
room and accommodation for comfortable
parents’ overnight stay.
4 - The role of natural elements
Nature and its elements (e.g. plants, flowers,
animals like in an aquarium ect.) help
significantly in the creation of the healing
environment.
Natural elements are inserted in the design in
2 different ways:
- Directly with:
_ exterior gardens (healing gardens);
_ rooftop gardens;
_ atriums with greenery;
_ views of nature,

or,
- Indirectly: Integration of artificial elements
(e.g. materials, pictures etc.) that imitate
nature or by technology (e.g. sounds from
the natural environment, digital projections
of water that reacts to the children’s
movements etc.).
5 - Lighting
Maximum use of natural light (and ventilation)
was noticed in most of the case studies but
also, due to the use of transparency (always
depending on the local climate) during the
night - the lighting also worked as a mean that
stimulated the children’s interest and also
transformed the hospital’s building to a
landmark for the city (see fig04).
At the public spaces it was noticed that the
light can enhance functionality, users’
circulation and way finding.
Lighting also added significantly to the overall
atmosphere of the space (see fig04).
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fig 04 - (left) the light during the night transformed the university children’s hospital building to a landmark for the city of Basel, (middle)
lighting in public areas enhanced functionality, users’ circulation and way finding in Great Ormond Street Hospital, London, UK, (right) led
lights that react to children’s movements on a wall surface work as a positive distraction at a waiting room at Birmingham children’s hospital.

Lighting details in public spaces also
functioned as positive distractions for the
children and also positively affected their
psychology (see fig04).
6 - Materials and Colors
It was observed that some of the most
important criteria for the chosen materials
(both in the interior and the exterior) was:
- Friendly attributes to the environment
(very often natural materials were also
used);
- Safety;
- Hygiene;
- Characteristics to work as positive
distractions for the hospitalized children and
stimulate their interests.
Colors are following soft changes of tones and
combined with materials and lighting result to
harmonious visual effect that inspire calmness
and positive impressions.
The use of bright colors could be used at some
points BUT not excessively because then the

78

overall result will lead to too much visual
information and will have negative outcomes
to the patients.
7 - Scale
Scale is a very important design parameter
that helps hospitalized children feel more
comfortable and welcome at the unknown
hospital environment.
Design elements at a proper scale for children
can also help them use the space on their own
and feel more autonomous and secure (see
fig05).
8 - Art
Art’s presence at children’s hospital can offer
psychological support and add to the creation
of the healing environment.
At many children’s hospitals many artwork
programmes work by and for the patients
(e.g. London Arts Heath Forum, UK – Meyer Art
Program, Italy).

fig05 - (left) glass at different heights help children use the doors more easily, Birmingham children’s hospital, Birmingham, UK,
(middle) staircase’s railing at different heights at Great Ormond Street hospital, London, UK, (right) interior of the elevator with
small round windows at different heights with interesting colored light views at University Children’s Hospital, Basel, Switzerland.
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Abstract
The study carried out lately by an
international research team, composed by
Italian, Greek, Romanian and British experts,
was aimed at creating a soft methodology for
designing very simple healthcare facilities,
which will enhance the sustainable character
of the choices and focus on the social rather
than on the therapeutic actions run within
these peculiar spaces.
In particular this chapter’s specific goal is that
of defining the importance of the bioclimatic
and bioregionalist design approach to the
healthcare social structures within an urban
district. In fact it is well known that today
«[…] the economic centre of the city is no

longer the agriculture and not even the
industry […] at the core of our economy there
are the services: transportation, education,
health, judging system, legal business»1.
Introduction
The topic of designing buildings for healthcare
has been for long time accessible only to few
very expert professionals, with great
knowledge of the hospital procedures and
techniques. Choices of size, paths, spaces,
volumes, as well as materials, light and
appliances requirements – not talking about
the unnumbered complex systems which
actually nowadays make an hospital a very
high level machine working perfectly – is really
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a challenge for architects, engineers,
designers and builders. In fact it is well known
that «[…] the design of hospitals draws up both
general design skills and highly specialized
sector-specific knowledge; maintaining a
careful balance between achieving
quantitative objectives and creating an
environment that enriches the lives of all those
who use the building is fundamental: hospitals
are places of care and care cannot be defined
in purely technical terms»2.
The World Health Organization defined health
as «A state of complete physical, mental and
social well-being and not merely the absence
of disease or infirmity»3.
But lately some new kind of structures have
been promoted, which cannot be considered as
a proper hospital facility, but in which still a
number of therapeutic actions can be run, and
few patients are welcome together with some
not-ill people who claim to be disposed to
those investigations aimed at prevention rather
than therapy. The concept of comprehensive
health centre has been defined as a place «[…]
providing a wide range of health and social
services, often linked to other community
facilities»4 and was «[…] used in the late 1940s
to describe the type of centre […] intended to
provide a comprehensive range of primary
community and social care services»5, but
lately the term comprehensive health centre is
utilized «[…] to distinguish this recent
generation of buildings from the more modest
local authority and NHS6 health centres built in
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the last century»7, and its role is that of «[…]
co-locating services that have traditionally
been provided by different agencies in
different buildings»8 such as for example GP9,
dentists, opticians, pharmacists, but also some
specialist services and some local social
services. One of the reason of the creation of
these centres is that of moving «[…] as many
services as possible out of high-cost hospital
care into community facilities»10 or that of
providing care in the patients’ local community
or at home, but mainly in order to «[…] put
more emphasis on preventative healthcare»11.
Finally the comprehensive health centre has
also the «[…] potential to promote a sense of
community. Because community services are a
local resource, the centre from which these
services are delivered should help foster a
sense of belonging and citizenship»12. The
latest can happen if some other community
facilities other than healthcare ones are put
together in the mix.
In fact as declared by Lefebvre «[…] a city
includes the security as well as opening need,
the guarantee and the adventure need, the
need of organization of working and of playing,
the need of unpredictability and that of the
unexpected one, of unity and of difference, of
isolation and meeting, of exchange and of
investments, of independence (or solitude) and
of communication, of immediacy and of long
term perspective […] the specifically urban
needs are qualified needs, places of
simultaneity and encounters»13.

Additional community facilities can in fact
serve «[…] to open up the centre to a greater
range of users and a bigger footfall»14. We
know actually that lately «[…] new forms of
societal and bonding welfare based on sociality
and care, the change of demographic profile
and the welfare crisis drive towards new
solutions which will provide value to relational
dimensions, beyond purely monetary and
individual aspects. Both for elderly and
children, which constitute two groups of
population particularly important, the purely
performing as well as private-driving logic
cannot stand the next-years demand […] what
is needed – and that the convivial society can
be capable of providing – is the framing of
relational shapes able to aid»15. These
structures, which in this book are explained in
deeply terms by other authors, are simple to
be designed and do not require a full expertise
in the field, as it happened with big hospitals.
Now it can be briefly remembered how the
situation of health structures in Europe is
developing: «[…] nowadays health facilities
are becoming apparent in the health care field
mainly under two trends: the first trend is
towards concentration, reinforcing the
creation of hyper modern hospitals marked by
the leaps and bounds of progress in the
medical science, technology and the
organization and management techniques. The
second trend is towards forms of care
“outside” the hospital, with services and
facilities situated in the community»16.

A good and well working hospital
architecture’s «[…] full potential will only be
realized where design intent and practice
coincide»17. And it is also evident that a design
team, before starting an hospital project,
should visit an existing healthcare building
«[…] seeing it in action and talking to people
who use it»18. It is in fact obvious that «[…]
good architects with the help of well
processing programs can produce hospitals
which can be both beautiful and effective»19.
But also when designing a small healthcare
facility some similarities can be found with
planning big hospitals, «[…] not only in terms
of functions but also in terms of their spatial
organization and the way in which key design
issues such as circulation, flexibility and
sustainability are addressed»20.
Therefore an architect or an engineer can
actually take the task of designing such a
structure, and can also improve the quality and
the architectural value of the place, because
one of the main characters of these healthcare
structures is that of resulting as part of the
community. Therefore the integration of these
buildings into the city and the social life of the
district in which it has to be completed should
need the sensitivity and the creative
predisposition of an attentive designer. In fact
these structures are actually part of the social
and community life of a place, and in there
also some common activities can be run, such
as children playground, sport actions,
entertainment, and so on.
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Therefore often they can be located in an
existing building where the physical and urban
integration already exists, and where other
activities are run, besides the healthcare ones,
such as commercial, working, sporting, leisure,
residential and many others. Where in fact the
city is really social, the mixed use of a district
is desirable, and within this kind of places,
social and psychological health is usually
superior21. Therefore the knowledge of the
existing site, of its characters, of its eventual
history, of its social diversity becomes one of
the core items to be focused before starting
with the possible integration of the healthcare
structure within the context. If the building
has to be constructed from the beginning, and
thus it will be all new, then the adaptation and
the appropriateness should be carefully
studied, mainly if the area has an historical
value.
If, instead, the healthcare facility will be
located within an existing building, then the
question addressed mainly to the interiors and
the external facades, and the complexity of
the project could be superior. In fact «[…]
there are […] relevant transformations which
do not require a radical change of structures
but that preview internal modifications […]
even meaningful; those are transformations
that can be compared to the beavers’ activity:
they work from the inside modifying even
substantially old structures, but they do not
destroy them»22.
Sometimes the building can be listed by the
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Protection Institutions, leading to some
restrictions as far as changes in the existing
shape and materials of the building are
concerned, and very often the apertures on
the facades cannot be modified or enlarged.
But , as we know, the Windows are the eyes
and the ears of a building, and from there the
external environmental events can actually
enter, so defining the microclimatic as well as
the healthy levels of the interiors.
1. No longer all sealed buildings
And here it comes the bigger question that in
these notes I want to focus on: the comfort
conditions. In fact one of the difference
between a very traditional hospital and the
healthcare facilities we are speaking about, is
the fact that most of the rooms of an hospital
should be sealed and cannot get air, light and
any other intrusion from outdoor, so creating
very artificial climatic conditions, which in
some cases are necessary, but in some others
can be superfluous if not actually dangerous.
As far as environmental factors are concerned,
there is in fact already a development in
designing healthcare facilities, for «[…] natural
light […] has been demonstrated to improve
recovery rates in intensive care units, to
maintain circadian rhythms in both patients
and staff, and to promote production of
vitamin D; […] views of nature and/or human
activity have been shown to increase speed of
recovery; […] incorporation of acoustical
absorptive surfaces appropriate for infection

control will promote rest and sleep in an
increasingly noisy technological healthcare
environment»23 but also integrating «[…]
natural and artificial lighting needs to address
not only technical aspects (sustainability, life
cycle cost, light levels and colour rendering
required for clinical processes) but also the
therapeutic agenda. This includes appropriate
user control and variation in light levels over
time to support circadian rhythms»24.
If in fact it is true that parasites, bacteria,
virus and any other harmful living being do not
survive under certain conditions, which actually
help to eradicate them from the internal
milieu, it is also true that these circumstances
can be sometimes unhealthy also for humans.
As we know from a number of studies about
health and buildings25, a few illnesses can
derive from the absence of natural conditions,
air and light in particular, such as for example
the SAD, and others can arise from the air
conditioning systems, such as for example the
Legionella26. The same effects which some
hazard substances provide to an house can be
actually found in hospitals, and not always the
pure white and smooth surfaces can actually
mitigate those hazards.
But conversely «[…] a curious parallel evolved
between the architecture of the clinic and the
domestic, a hygiene fetishism which led to
some of the key monuments of early
modernism adopting the white-tiled, white
enamel, chrome and glass aesthetic of the
hospital»27.

Lately the approach starts to be different;
even in USA, «[…] the emphasis on
environmental quality that has characterized
American hospitals over the last couple of
decades can be traced back to the foundation
of Rudolf Steiner’s Anthroposophical Society in
1912. The idea that the environment can
perform a healing function […] was revived in
1970s. New ideas are born which create the
need of taking some natural occurring force
from outdoor into the internal spaces; it can
be proposed that […] individuals control the
lighting, ventilation and temperature of the
spaces they occupy»28.
This idea came firstly from «[…] the so-called
patient-centered philosophy […] research
carried out by Roger Ulrich (which) confirms
that patients enjoying a pleasant view from
their bed, recover more quickly, stimulation of
five senses is desirable»29, but can also be
applied to the need of preventing some
air-conditioning-affected decease as aforesaid.
«It has long been asserted that the quality of
the environment has an impact on the physical
and mental well-being of both patients and
staff, and that this leads to improved clinical
outcomes. Recent research has shown
quantitative measurable outcomes such as
reduced uptake of pain medication due to
qualitative improvements in the environment
encompassed by an holistic and integrated
approach to therapeutic design including: way
finding, interior design, lighting design, art,
landscape design»30.
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Being these healthcare structures instead very
different from hospitals, they can actually be
provided with natural light and natural air
changes. Therefore another big question arises together with the comfort - the bioclimatic
performance of the building itself. If light and
air are important for life, mainly when they are
not artificially created, it can also be pointed
out that direct solar radiation affects greatly
both the physiological and the psychological
conditions of users. Moreover the sun can
actually contribute to improve microclimatic
comfort and thus on one hand heating up the
rooms in winter and on the other hand providing
an aid to energy saving, due to the fact that the
sun is a natural renewable power source.
Therefore in an healthcare facility, such as the
ones we are talking about in these notes, the
input of solar light directly hitting indoor is
highly appreciated for users’ health, comfort
and psychological happiness.
2. Bioclimatic and bioregionalist approach
One of the solutions which can increase solar
incoming in the premises is designing the
building with a bioclimatic approach. Either will
the healthcare structure be located within an
existing building or realized as a new
architecture, the importance and care for the
bioclimatic parameters - such as orientation of
facades and windows, thickness of the
envelope, eventual sun collection systems, and
any devise useful for summer cooling - should be
taken into account in the design stage.
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With this approach the selection of materials,
the shape of the buildings, as well as any other
decision taken during the design procedure
will allow the final architecture to behave as a
comfort machine, and at the same time to
perform at very high level as a system which
can supply any kind of benefits to users in
terms of various satisfaction factors; first of
all it can provide direct solar radiation indoor,
so creating – as aforesaid – a very happy
milieu, besides warm, dry and well-naturally
lighted spaces.
In order to allow a building to be bioclimatic,
and even farther, sustainable, the connection
with external environmental conditions is
mandatory. In fact for the already explained
reasons, when a building is not completely
sealed and thus tight, the internal milieu is
more healthy, in particular when the spaces
are destined to such activities as those aimed
at avoiding or mitigating the illness and its
eventual hazard.
Another important aspect which can affect the
safety within internal rooms of an healthcare
facility is due to the technical selection of
materials. As it is known, the life cycle of a
building system, as well as any other furniture,
can provide various effects on the resulted
final product which is present within the living
spaces.
Different kinds of content in this product are
to be considered, as well as procedure, since
any of the stages of the life cycle dispenses
various effects; the indicators usually

employed for assessing the level of
sustainability of a process, together with the
level of naturality of a final product can be
widely found in literature31.
«Specification of materials for the interior of
an hospital need to reflect a balance between
factors such as robustness, frequency and cost
of maintenance, sustainability and infection
control. While the infection control tends
towards the selection of hard, smooth surfaces
products with few or sealed joints, this needs
to be balanced with therapeutic, other safety,
and maintenance considerations including:
acoustics, […] heating and ventilation, […]
artificial light design, […] safety, […]
maintenance»32.
Talking about materials the role of the surface
quality can be specified: as far as safety is
concerned «[…] smoother floors are generally
easier to clean but are more slippery, so
careful risk assessment is needed to select
appropriate material for different areas»33: but
it can be remembered that non smooth
surfaces, otherwise than on the floors, can
also increase the welcome and friendliness of
rooms, for they create shadows and warm
sensations, rather than the cold one that a
reflective very smooth surface usually provides
to people.
But another specific aspect which is not very
often considered, even though one of the
indicators were actually the distance between
the construction yard and the preproduction
site as well as the availability of the prime

matters within a ray of a certain number of
kilometers, is the parameter of the
bioregionalism.
This approach to design procedure, known
since the beginning of the 60s, has now
become very popular, since it can solve a great
number of environmental questions, such as
for example the waste problem, the
transportation pollution and energy
consumption, and so on. And it has been often
compared with the well known idiomatic
sentence “at Zero-Km”. But this approach is
actually more complex and involved some
other fields of human action and sensitivity,
rather than only the logistical issue of finding
prime matters in a very close site. In fact, as
literature demonstrates34 the bioregionalism is
a thought current, an holistic approach and a
way of living and working in a place, which
involves a great number of different issues,
both of material/physical and
spiritual/physiological nature. Designing with
the Bioregionalist Spirit of the Place means to
try to get in harmony with the bioregion itself,
to collaborate rather than to transform and
brutalize the landscape, to improve social,
sensitive and natural milieu, trying to save the
feeling of belonging.
Carrying this approach to the design of health
facilities means therefore to strengthen the
link between the users and the place, either
they were patients with some illness, or only
people who come for check up, or even part of
the medical staff.
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fig01 - Environmental strategy for renewable technology (up) and External view (down) of the South Liverpool NHS
Treatment Centre, designed by Buttress studio [source: De Syllas J. (2018) Integrating Care, Routledge, London].
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fig02 - Heating and Cooling strategy (up) and The internal Courtyard as a social space (down) in the South Liverpool NHS
Treatment Centre, designed by Buttress studio [source: De Syllas J. (2018) Integrating Care, Routledge, London].
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Therefore also the interior should remind
people of the external milieu, about the
existing cultural as well as natural city-scape.
This can be applied by means of certain careful
decisions taken during the design procedure,
such as for example the shape of the building,
the materials, the orientation of the windows,
all the technological systems of the building as
well as any environmental device. For example
the thermal, acoustic and lighting configuration
of the internal spaces should be appropriate to
both the users’ requirements and any eventual
social and psychological need. But mainly any
choice should be accurately compared with the
site’s essences and characteristics, so as to
reflect the “spirit of the place”.
In this way, not only the users would feel one
thing with the environment, but also the place
would not be decayed and greatly transformed
and instead will be respected and its characters
and performances will be preserved and
remembered so as to save the bioregional
identity.
3. Factors affecting safety,
security and health
According to Patrick Geddes’ declaration, the
urban context can be conceived as «[…] an
organism, as a living being in continuous
transformation, enlightening the need of
identifying interactions, links, relationships
between the various components – the physical
and material actuality, made up with urban
texture and infrastructural system and with the
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greenery as well as the immaterial one, linked
to human activities – which regard and merge
into the places of living and into men’s spaces
[…] a blended idea which recalls of all the
complexity and heterogeneity of human
settlements on land […] a city which is never
unique but always plural»35. And so the
characteristics of the local environment – in this
case the city – can become part of the design,
mainly when the use destination of the building
– either it is new or it consists in the recovery of
an existing one – is that of an healthy facility.
This approach can then apply a classification
and specification of the number of factors
affecting the final behaviour of the internal
spaces as well as the correct performances of
the technological systems. The aim of such a
classification is that of defining what actually
contributes to provide health and comfort to
users, and what, on the other hand, could
instead create discomfort, unease, annoyance
and even some kind of illness.
The first classification can be done according to
the location of the factors, i.e. whether they
are inside the building or outside, or even in
filtered spaces between indoor and outdoor,
such as for example the entrances, the
corridors, the balconies and so on.
The second criterion is that of the
environmental performances, so it can be
possible to identify thermal, acoustic, lighting,
safety and security factors, according to the
comparative needs which users should always
get satisfied.

In order to identify other factors, in the class of
Health for direct effects on man, some can be
mentioned such as Safety, Ergonomics,
Psycho-social qualities, whose indicators are
actually the following: Localization, Intensity,
Effect on target, Duration, both for materials
and other sources of pollution or unhealthy
affecting the internal spaces of a place for
therapy36.
The final and most important class of factors
which greatly affect the bioregionalist
behaviour of the whole built environment is
then that of the place identity, which can
actually create a specific feeling among the
people but also help to be part of the place so
providing security, welcome and belonging
sense. How can a place be identified? Of course
with some sensations arising within the users of
the place itself which bind a place to another,
but mainly is due to concrete and physical
characters, aspects which define the area. For
example the colour and the smoothness of the
external surfaces, but also the materials
employed with their properties and
performances, and the spaces’ dimension and
shape, the building configuration, the windows’
size and orientation, the kind of external
envelope, the structural system, the
technological plant systems (artificial heating,
lighting and conditioning, electrical and
telecommunication and so on), the connections
with outdoor systems, entrances, roads,
squares, eventual green areas, traffic potential,
any other polluting or sound providing source.

Conclusion
It has been focused on the importance of a
bioclimatic approach within a building which is
aimed at caring for users’ health, mainly when
the therapeutic actions are not highly invasive
or strongly indispensible, but the principal goals
of the building itself are those of providing a
social as well as preventative services, that is
the House of health, as it has been defined
lately, rather than the house of illness.
It has also been tried to briefly clarify that
basic health conditions are linked to the
thermal and general environmental comfort,
due to the amount of energy systems, to the
pollution essences coming from oil-derived
materials and to the ventilation occurrence; the
latest is strictly connected to the air
conditioning plant systems (HVAC) and to the
potential of using the natural ventilation.
Finally a social connection between these
healthcare peculiar architectures and urban
performances as well as requirements could
enhance the importance of promoting within
the territory such structures, because the city is
in the end exactly an organic and plural system,
with a great number of various natural as well
as anthropical structures interacting each
others’. Even the Brazilian Constitution reports
that «[…] the policy of urban development […]
has the goal of arranging the whole
development of social functions of the city and
of guaranteeing its inhabitants’ comfort»37,
then city and health should walk joined as well
as the new trends in urban planning declare.
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We can eventually remember that «[…] health
care can be defined as all the activities,
behaviour and experiences in an environment
that guarantee the security and the integrity
of the people who are users of healthcare
buildings [and that] […] over the last twenty
years a nursing philosophy has developed
where a person is viewed as a whole. It is the
patient that should be the centre of attention
and his needs should govern the hospital
work»38. Unfortunately the sharing economy
«[…] pushes towards a step beyond the idea
that it will be possible to live without link and
dependence from more and more prompt and
personalized services which it can offer. But all
this at the cost of an increasing dependence on
the social organization as a whole»39.
We can conclude declaring that if it is true
that a modern (and smart) city should provide
high level - and great amount of - services and
should ease as much as possible the chance of
satisfying needs and jobs from home, thanking
to digital tools and processes, then it can also
be added that a city is a social place and
nothing can substitute the interchange
between people, as well as provision of health
services. It is not possible to be cared for via
an information tool; even if now the IoT
business40 has also improved the robotics and
digital means for remote control of everything,
lately even the surgery: if a human being
needs a therapy, he/she needs also
comprehension, care and psychological help,
together with therapy; therefore going to a

94

very close and small sized healthcare and
social facility will improve the quality of
her/his life.
If these small community and healthcare
structures and buildings are provided with very
high level of comfort the chance of healing
increases.

fig05 - How the green can interact with healthcare
facilities in the courtyard garden of the Carlisle
Wellbeing and treatment Centre, Belfast, designed by
Penoyre & Prasad LLP. .[source: De Syllas J. (2018)
Integrating Care, Routledge, London].
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Introduction
In the collection and organization of
environmental data for a Design that knows
how to use the resources of the project site,
the solar analysis is the procedure that aims to
know the ways in which the radiation of the
sun reaches the place of study in different
periods of the year.
In particular, the main purpose is to establish
how direct radiation affects the different
environments or affects the different
technical elements of the building; the solar
flux can indeed substantially modify the
physical quantities that define the
meteorological climate and the lighting
conditions.

The information that can be obtained is: first,
to know if and when the direct radiation of
the sun hits a particular surface, and second,
know how much energy invests that surface.
In the first case we see Sunshineing or
Daylighting while in the second we talk about
Irradiation; in the meta-design it will be
important to perform a correct amount of
sunshine, because it will be possible to
determine in the project site which are the
warmest and brightest places; in the thermal,
lighting and photovoltaic calculation it will be
necessary to determine the solar irradiation,
because it will be possible to correctly design
the technical elements and the plants at the
service of the construction.
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Solar analysis
The solar analysis is a complex procedure
dependent on several factors that at various
levels modify the amount of energy, coming
from the sun and the sky, which affects the
external surfaces of the building. In order to
proceed, it will be necessary to know the
geographical position of the place, and that is
the longitude, latitude and altitude on which
the apparent trajectory of the sun depends.
Secondly, it will be necessary to establish the
periods of the year during which to carry out
the research, as in addition to changing the
position of the sun, the meteorological
conditions will also be different; the latter,
and in particular the cloud cover present, can
attenuate both the amount of direct energy
coming from the sun and that diffused by the
atmosphere.
The "Sunshine" is carried out in extreme
periods (June 21th and December 21th, summer
and winter solstice) and in the intermediate
ones (September 23th and March 21th, autumnal
and spring equinox); "Irradiation" is extended
to all months of the year.
Sunshineing
This procedure has the purpose to determine if
and when the direct radiation of the sun
affects the surfaces involved in the study; since
the parts in light and in shadow are identified,
it is also called "Shadowing". The first tool used
is the Solar Diagram, a diagram that shows the
apparent trajectory of the sun in the sky.
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This diagram depends on the longitude,
latitude and altitude of the place, and can be
easily determined using the tools available
online1. In these drawings, the trajectory of
the sun is represented by a curved line that
has its peak at noon, when the star is in the
south direction; the representation can use
Cartesian altazimuth coordinates (the space of
the diagram is a rectangle), or polar
coordinates (the space is circular).
The ENEA portal also allows you to download
tables showing azimuth and height of the sun
in different periods of the year. By inserting
the tables in a spreadsheet, it will be possible
to reconstruct the Cartesian diagram, and on
this continue the study of the sunshine,
determining two important lines: the
geometric horizon and the physical horizon of
the place.
The “geometric horizon” is a straight line
determined through a simple formula2. On the
diagram it is sufficient to draw a horizontal
line that meets the y axis precisely in the
the horizon limit that separates the sky from
the sea surface. To identify the physical
horizon it is necessary to have a geographical
map, because it is necessary to determine the
line that represents the apparent boundary
assumed by the set of geographic surveys seen
by the locality of calculation, and these can be
even hundreds of kilometers distant. The line is
more precise if numerous points are identified.

However, the process is long, and it is not
extremely important to reach a high level of
detail; it is therefore possible to limit the
resolution to a total of 24 points. To do this, it
is necessary to perform geographic sections,
centered on the project site: the first section
is made using a secant plane in a north-south
direction; the subsequent ones are obtained by
rotating the plane (and keeping the center) by
15° up to cover the full circle (360°). For each
specific formula. On the diagram the 24 values
are drawn: for the section facing south, the
azimuth of 0°; proceeding clockwise for 15°
intervals, the different angular heights are
inserted (in particular in the west direction
there is an azimuth of 90°, the east direction
corresponds to -90° and the north direction
corresponds to ±180°).
The physical horizon is the union of the points
shown on the diagram (see fig01).

astronomical horizon, that is to the line of
angular height equal to 0°. If there are high and
nearby mountains, sunrise and sunset can vary
greatly. If you do not have a software capable
of determining the shadows present on the site,
you will need to proceed by identifying them
individually. It is necessary to draw the
obstructions on the solar diagram, that is all the
objects capable of projecting shadow: they are
all those artificial (construction) or natural
(trees) obstacles that stand between the sun
and the observation point. The determination of
the angles (azimuth and height) to be reported
on the diagram is carried out as described in
Figure 02: a geographical reference is placed in
the center of the place of intervention, and the

it may be necessary to determine more than
two pairs of angles when the building is very
large, because the upper edge does not remain
straight in the diagram, but curves upwards
with an almost sinusoidal shape.

fig01 – Phisical horizon, and determination of the angular
height of physical reliefs.

The physical horizon may have the effect of
postponing the time of sunrise and anticipating
the time of sunset; these times are indicated in
the tools available online with reference to the

fig02 – Determination of the obstructions to be drawn on
the solar diagram.
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The geometric construction must naturally be
repeated for each obstacle: the set of all the
curves obtained represent in the diagram the
skyline visible from the chosen observation
point.
This method works for obstacles 200 meters
away and beyond; below this limit the parallax
error becomes more consistent, and a diagram
should be made for each surface of the
building involved in the daylighting: it is
therefore less expensive to create a
three-dimensional virtual model and perform
the calculation as described later in this
paragraph. The set of geometric and physical
horizons, combined with the previously
determined skyline, make it possible to
identify the region of the sky not covered by
any obstacle, and therefore to establish the
hours during which direct solar radiation
invests the calculation site.

Figure 3 shows the set of these three lines,
and it is evident that it is possible to identify
with discrete approximation the hours of
direct illumination of the sunlight.
Alternatively you can use a CAD modeling
software: by entering all the buildings near
the observation point (below 200 meters
away), you can render the area at a particular
time of day. Using a CAD tool, only the model
must be created: lights and shadows are
generated directly by the program without
requiring additional hours of work.
To obtain a complete solar analysis, it is
necessary to repeat these renderings for both
solstices and at least one of the equinoxes.
The moments for which rendering is required
are midday, an hour after sunrise and an hour
before sunset. Some dedicated software3 allow
you to conduct an accurate study of the
shadows through a graphic that "overlaps" the

fig03 – Solar diagram showing the geometric and physical horizon, and obstruction skyline.
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shadows generated during the different hours
of the day: the different shades of gray allow
you to immediately see the areas less affected
by direct solar radiation (see fig044).

fig04 – Sun path and shadows in Ecotect Analysis 2011 by

The procedure described below needs to have
carried out the previous sunshineing analysis,
as it is important to know the portion of the
First, the monthly average monthly irradiation
will have to be calculated, ie the energy that
hits a square meter of horizontal surface in a
given month.
The calculation formula is a standard9, and
uses climatic tables where values of direct
and diffuse radiation are reported recorded in
the provincial capitals existing at the date of
publication; with a simple linear interpolation
based on the latitudes, the analogous values
of irradiation are obtained on the horizontal
plane for the calculation site:

Autodesk

Irradiation
During the sizing of the technical elements and
determination of the environmental
characteristics it is important to calculate the
amount of energy that affects the various
surfaces of the project. Solar radiation is
calculated when it is necessary to know the
total energy received in a given period (one
day, one month or one year) and Irradiance if
it is necessary to know the power captured by
the surface at a given time. The results
obtained are used in the procedures for
calculating the internal temperature of a
building5, of natural illumination6, of the
useful energy to be converted by photovoltaic
or solar thermal panels7.

The 101 irradiation values, and the latitudes
used in the formula, are available online, like
some free tools8; the Italian Solar Radiation
Atlas is also available on the website of the
Alternative Energy National Authority9, which
can provide interesting products for use in
calculations.
Known irradiation, it is possible to derive
solar irradiance on a surface generally
oriented with respect to the south direction
and inclined with respect to the horizontal
plane.
The procedure is a standard10, but today is
repealed since software is available to perform
the calculation in a computerized way.

Solar analysis for a sustainable architecture regeneration
Luca BUONINCONTI

103

The method, despite being simplified because
it involves the use of an isotropic sky model
where the sky radiation is considered uniform,
must however be repeated for each external
surface present in the construction, requiring
therefore a very long work. Alternatively,
dedicated programs allow you to perform
extremely precise evaluations using the same
3D model designed for sunshine (see fig0511).
The use of a three-dimensional model also
makes it possible to take into account the
solar shading, that is, the projections and
recesses present on the facades. These shields
play a very important role in controlling the
solar factor, that is, the mechanism by which
the technical elements receive, accumulate
and transfer thermal energy from the sun. For
this reason, the use of a procedure that
involves a hand calculation, without resorting
to automated computation techniques, is
definitely to be considered outdated.

Conclusions
The article aims to illustrate techniques,
procedures and approaches to the solar
analysis of a site. This analysis plays a
fundamental role in determining the lighting
and thermal conditions of a place, and it is
therefore essential to conduct an accurate
study in order to be able to make an informed
choice during the design.
The Sunshineing does not require the use of
special software, and allows to effectively
orientate the Design of Architecture, providing
spaces and elements capable of maximizing or
minimizing the effect of direct sunlight
depending on the need.
The method of analysis proposed is not the
only one: in fact, different approaches to the
problem are available in the literature, just as
different procedures and numerous methods of
representation can be used to clearly show the
effect of the sun on the different parts
designed. However, it must be clear that the
solar analysis is an absolutely necessary
moment for Designers who want to correctly
face the Environmental Design in a Sustainable
perspective.
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Introduction
The expressive values of light, and colors,
interpenetrate in materials, becoming
intensely structuring factors and since ever
used in design processes contextually to
formal choices to characterize the surfaces
and spaces of architecture from a sensorial
point of view and orient the perceptive
experience. Where the contemporary culture
seems to subtend a veil of elusiveness to the
real data, connoting itself through a
widespread tendency to dematerialization, in
architecture this uncoupling from the
corporeal, expressing itself by the study of
infinitesimal thicknesses and the search for
mutable and ambiguous material

consistenciesto the usual perception,
generates, in countertendency, a need for
physicality that refound the value of
architecture starting from the materials. The
widespread instability of the material
substance is reversed in an increasing interest
in materials, aimed at enhancing their
sensorial qualities within an enlarged
perceptive dimension which, confirming the
more usual and consolidated meanings of
materials1, reinvents further, innovative and
unexpeted2. Once an objective idea of the
perceived has become unreachable and the
continuity of the traditional system of
balances between material perception and its
significance has been interrupted, this interest
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in the language of materials is certainly
understandable, “[…] as if there were no
longer stable forms on which to settle the
memory and on which to increase the
thickness of the experience.

fig01 - Peter Zumthor, “Vals thermal baths”, Valley of Vals,
Grigioni, Switzerland, 1994-1996. Study sketches of the diagram.
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Hence the discomfort and nostalgia of a lost
reality are born for many and, for some, the
search in the signs and materials of the past
for those values of depth and substance that
seem to vanish in the contemporary world”3.
The construction materials, refounding their
authenticity, free themselves from the
stereotypical definition of inert entities and
affirm their expressive and pervasive presence
in architecture. How to re-establish an original
source of architecture from matter, they bind
to the genius loci more than the shape
designed for buildings is able to do.
And, while the form4, although not neglected,
is almost always reduced to simplicity, the
design work focuses on semiotic-perceptive
studies, aimed at prefiguring the emotional
experience of space based on the
communicative and sensorial potentialities of
the materials.
“Atmospheres” and spaces for health
The realisations of many great contemporary
architects, especially in the field of public
architecture, paradigmatically exemplify a
search for multidimensionality as the founding
value of spatial genesis that, in addition to
perceptive transience, put materials at the
center of the project as bearers of meanings,
relations and multisensory experiential
modalities. This general interest in the
simultaneity of the various perceptive
components is projected, demultiplied, within
the architecture dedicated to health spaces.

exaltation of technology, and to host, based on

fig02 - Peter Zumthor, Vals thermal baths, Valley of Vals, Grigioni, Switzerland, 1994-1996. View of one of the thermal baths.

If already in the first important modern
realisations of hospitals carried out by masters
of architecture - for example in the
Sanatorium of Paimio, built in 1928 by Alvar
Alto - the patient is placed at the center of
the design and every technical solution is
shown as a result of profound psychological
evaluations, currently the traditional
nosocomial image is almost completely
disappearing. Progressively, networks of social
and health structures are replaced it, designed
at the same time to reassure, through the

a renewed concept of health, understood not
so much as the absence of illness, but as
research of well-being and respect for the
emotional condition of people, (patients,
doctors or health professionals) who spend a
lot of time there for treatment or for work.
The same concept of ‘environmental quality’
has updated its meaning in this sense, shifting
the focus from the physical aspects of the
health/safety binomial, whose parameters are
shape, size, pollution levels (chemical,
acoustic, electromagnetic), to a
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perceptive-emotional conception oriented to
the enhancement of the sensory aspects in the
well-being/health binomial5. Re-evaluating the
synergic action of all five senses, the design
criteria adopted for the creation of new and
sensitive spaces for health call into question, in
addition to the usual and dominant visual
perception6, also the other sensitivities (tactile,
haptic, sonorous, olfactory) and perceptive
modalities (proprioception, kinesthesia,
synesthesia), paying attention to “an original
layer of feeling that precedes the division of
the senses”7, where each “object immediately
speaks to all the senses […] and it is difficult to
limit the experience to a single sensorial
register”8. Whether they are structures of a
strictly clinical type or health and wellness
centers or simply hospitality or rehabilitative
structures dedicated to health, the quality of
these traditionally confined spaces does not
appear to be entrusted solely to the solution of
functional problems, but is extended to the
profound meaning that the luminous, material,
chromatic and sequential characteristics of the
spaces produce on our multisensory system,
causing discomfort or comfort.
In this regard, the refined wisdom of the
architect Peter Zumthor, openly interested in
creating spaces that offer man a quiet landing
and, at the same time, pleasant sensations from
the first impact, introduces the word
‘atmosphere’: a condensation of functionality,
comfort, solidity and beauty realized for
example in the thermal building in Vals9.
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“We wanted to make people ‘wander freely’,
we wanted to produce an atmosphere in which
the visitor felt more seduced than guided. The
corridors of the hospitals are spaces that guide
us, but there is also a way to seduce, to induce
oneself to let go, to move freely […]”10. Made
of local stone - Vals gneiss, a gray quartzite
veined with green reflections that combined
with water and sunlight creates multiple
effects during the day - the thermal complex
as a whole evokes a large porous rock that
seems to be generated by an intrinsic energy
emanating from the context and capable of
transmitting the meanings of the work from
the preparatory drawings of the project.
In the study sketches of the diagram, in
particular, we read, already enclosed, this
poetic relationship with the materials and the
nature of the place that the architect was able
to recognize and revealed, working “[…] with
light and darkness, with the mirroring qualities
of the thermal bath or the dense opacity of
the air saturated with steam, with the
different sounds that water produces in
contact with the stone, with the most intimate
sensations felt by the naked body in the bath
rituals”11 and realizing a vibrant space that
involves, like music, completely those who
cross it.
As in this ‘sculpted atmosphere’ created in the
valley of Vals, various other important projects
have marked in their integrated approach of a
material and holistic/multisensory type the
reference for the architecture of spaces for

fig03 - Herzog & de Meuron, Children’s Hospital Zurich, Lengg, Zurich, Switzerland, 2012-2018. View of the body intended as
a research center.

health, with constant and dynamic references
to the elements of nature ( light, green …) and
the goal of detaching from the stereotypical
conception of sanitary spaces. For example,
the Children’s Hospital in Zurich12 by Herzog &
de Meuron which, to recall the rural context of
the Lengg district in which it is located, uses
wood as the predominant material, arranging
the two large blocks (pediatric hospital and
research center) on horizontally extended
forms, to ease interrelations and functional
interdependencies and allow patients to
integrate into the care setting in an immersive
experience, facilitated by the presence of

natural light inside and numerous trees in the
courtyards and exterior of buildings.
Still within the pediatric hospitals is the
“Pietro Barilla” Hospital in Parma, built by the
Policreo and OBR group in 2013.
In addition to pursuing functional objectives
and environmental sustainability - the facades,
for example, are designed to allow natural
ventilation that improves the conditioning of
the interior spaces with consistent energy
savings - the hospital is designed on the basis
of studies on child psychology and based on a
strong multi-sensory relationship with the
neighboring landscape, useful for stimulating
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fig04 - Herzog & de Meuron, Children’s Hospital Zurich, Lengg, Zurich, Switzerland, 2012-2018. View of the body destined to
the pediatric hospital.

the patients’ visual perception and
demonstrating how multisensoriality can
influence the disease treatment. The building
is covered with colored glass that, by varying
the permeability in the light of the spaces
dedicated to care, produce simultaneous
reflections of the context - also characterized
by the presence of large trees - and induce the
body and psyche of small patients towards a
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perceptive dimension empathic, able to
rediscover their natural balance according to
the principles of chromotherapy. Something
analogous can be found in Le Corbusier’s
project for the Hospital in Venice13, where the
great architect, anticipating the criteria of
sensitive design, had conceived electrically
colored and inclinable metal plates able to
dynamically filter the intensity of sunlight.

Sensory synergies
An accentuation of the enlarged dimension of
perceiving which underlines the effects of
simultaneous and combined exercise of various
senses is more clearly found in the
manifestations of synaesthesia, the perceptive
phenomenon that associates, and identifies at
the limit, percepts corresponding to the same
stimulus or input, but warned by different
senses14.
A well-known example of synaesthetic
sensitivity is given by the sense of smell, of
which it is easy to experience the ability to
recall visual memories, through the
formulation of images and the creation of
spatial maps15.
It is known that the odorous notes of natural
origin can influence the moods and behavior of
individual people, and it is evident - especially
in spaces of care that should always be healthy
and clean - the importance of feeling in an
olfactory pleasant environment. Not everyone
probably knows the beneficial effects on
health of some olfactory stimulations16,
especially if associated with other sensory
sources of different nature: it is the principle
that inspires the so-called multisensory rooms.
This particular host dimension, studied for
patients suffering from particular traumas or
cognitive pathologies, is able to reactivate the
compromised central brain processes, leading
the patient into a particular totalizing
experience based on the combination of
simultaneous perceptive stimulations.

The multi-sensory rooms, of Dutch origin, are
also called “snoezelen spaces” because they
combine exploratory activity (snuffelen) with
relaxation (doezelen) and are mainly
dedicated to children, the elderly or the
disabled. In Italy they are in different care
facilities17; they consist in the creation of
luminous and sound color fields on the walls,
obtained also due to small movements made
by the patients. Their immersive condition,
augmented by correlated sound stimuli, is
based on the extension of movement to the
visual space and cannot be discretized, since
its value does not correspond to the sum of
the individual perceptive components.
The same principle of globality and
inseparability of the contributions of the
various senses to the total perception of space
and objects can be found in the field of tactile
and haptic sensibility18: where there is a
system of receptors particularly suitable for
perceiving the surface and material
characteristics of the objects (roughness,
hardness, temperature, weight, overall shape
and volume, exact shape), applying the
respective various exploratory procedures19
(lateral movement, pressure, static contact,
support, containment, follow the contour), it
is not immediate to discern the specific
contributions of each component.
Analogously, it is difficult to extract or ‘distil’
within a distinct mode of sense, for example
the sense of smell20, of specific components,
separating them from the global perception,
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fig05 - Policreo and OBR, ‘Pietro Barilla’ Hospital, Parma, Italy 2013. View from the outside of one the sensitive facades.

to repeat them or transfer them … as
happened to the protagonist of the Süskind
novel who uselessly “tried to distil the smell of
glass, fresh and clayish smell of smooth glass,
[…]. He procured glass from windows and
glass from bottles, and treated it in large
pieces, in splinters in fragments, in the form
of dust … without the slightest result.
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He distilled the brass, porcelain and leather, grains
and pebbles. He distilled the pure soil. […] With
the help of the still, he believed he could extract
their characteristic aroma from these substances,
as could be done with thyme, lavender and cumin
seeds. But he did not know that distillation is
nothing but a process of separation of the mixed
substances in their individual components […]”21.

currently retrieved an increasingly rich and
significant cultural content - as if, with the
establishment of a progressive order of
artificiality, we realized the need to maintain
a primordial relationship with things - few
are so far the realisations of architecture and
spaces for health that have been designed by
integrating the olfactory properties of the
materials (for example the perfume
emanating from the wood essences) in the
atmosphere created for these places of life
and care in order to characterize them
emotionally for the well-being of the people.
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Conclusion
In order to find a common denominator, it
would certainly be difficult to identify the
olfactory characteristics that each of us
associates with spaces and objects, creating
ideal personal mappings capable of recalling
images and remote memories related to
well-being and health.
But, although the olfactory dimension have

Mondadori: Milano.

Notes
1 - The common imagination has established archetypal
ideas for each material (the stone of the masonry, the
wood of the furniture ...) determining its
recognisability, the sense of the denominations, the
cultural and symbolic meaning (the stone refers to
the resistance and duration, the wood to the passing
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of time ...) and affirming the specific language.
2 - To have only examples of innovative materials,

nature was set aside by rationalism, entailing the
tendency to dominate the view over the other

consider that today it can be considered a

senses: unlike, for example, touch or taste, it is the

transparent material not only steel (when it appears

most distant meaning from the source of the stimulus

as perforated sheet, striped sheet, grids, nets,

thus allowing greater reworking interpretative of the

meshes, fabrics), once impenetrable, but also the

percept and therefore less immersivity.

same cement, when it appears as LiTraCon (Light

8 - MERLEAU-PONTY, p. 306.

Transmitting Concrete), a diaphanous cement

9 - Ibidem.

conglomerate that combines the characteristics of

10 - Vals Thermal Baths, are realised in the Valley of Vals,

solidity and heaviness typical of artificial stone with

Grigioni, Switzerland, between 1994 and 1996 and

the condition of translucency and permeability to

they are one of the most important and well-known

light, typical of glass. It is no longer immediate, in

works of the Swiss architect.

fact, as it was in the past, to distinguish between

11 - ZUMTHOR, p. 43.

traditional and innovative materials or between

12 - ACOCELLA, p. 423.

natural and artificial materials, since the materials

13 - The design of the Children’s Hospital and Research

and their surfaces, between design inventions and new
technologies, produce confusing ambiguity and
seduction for our senses.

Center in Zurich by Herzog & de Meuron was launched
in 2012, while the construction was completed in 2018.
14 - Declaredly conceived by solving the lighting of the

3-

MANZINI E., p. 79.

wards in consideration of the effects that polychromy

4-

MERLEAU-PONTY, p. 308.

has on the healing of the sick, the unrealized project

5-

About it Peter Zumthor explicitly states in an

by Le Corbusier for the Venice Hospital was drawn up

interview: “In each of my works the material

between 1962 and 1968.

dictated its laws. [...] The projects come from an

6-

us with its homogeneous composition, whereas the

accompanied by a material. I don’t conceive a way of

dull color of the wood presents its heterogeneous

designing in which the form is decided first and then

composition. The senses communicate between them

the materials”.

by opening up to the structure of the thing. One sees

If the environment is intended as a landscape, in the

the stiffness and fragility of glass, and when it breaks

need to interpret it according to the meanings of

with a crystalline sound, this sound is vibrated by the

visual landscape, soundscape, smellscape, we can

visible glass. You can see the elasticity of the steel,

read a confirmation of the attention towards the

the ductility of the hot steel, the hardness of the

multiplicity of the perceptive dimension by

blade of a plane, the softness of the shavings”.

contemporary culture.
7-
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15 - “[…] through the senses the lucidity of gold presents

idea and this idea, in my case, is always

In the Illuminist era, the sensorial conception of

MERLEAU-PONTY, p. 308.
16 - In some US hospitals (eg at Beth Israel in Boston) not

by chance, they are used diffusors of particular
fragrances and even smells of some family foods use
to stimulate the mental activity of the patients by
pleasant and domestic memories.
17 - For example, stress reduction effects can be
achieved, personal identity strengthened, and
situations that are fundamental for the patients’
mental and physical balance are recreated.
18 - In Italy snoezelen rooms are located, among others, in
the Hospital of the City of Parma, in the Emergency
Room of the ‘Careggi’ Hospital in Florence, at the Sacra
Famiglia Foundation in Coquio Trevisago(Varese), in the
Geriatrics Department of the New Hospital Saint
Agostino at Estense of Baggiovara (Modena).
19 - Haptic perception is the mode of recognition of
objects, of their shape, material consistency and
weight, through the exercise of the sense of touch.
20 - The various tactile exploratory procedures were
studied by Lederman and Klatzky and theorized in 1987.
21 - It is interesting to note that the sense of smell, or
olfaction, is the most innate sense in man because it
guides him even before birth.
22 - SÜSKIND, p. 25.
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Introduction
Given the complexity of urban environments
and its many transformations, the process of
urban regeneration is a subject of
multidisciplinary studies by different scholars. It
finds itself at the center of a widespread
academic and political debate. The spread of
collective consent with the objective of limiting
the consumption of land as well as the
resilience and environmental sustainability does
not find an equally significant increase in the
practices of reconversion of what has been
abandoned. None the less, the fact remains that
the practice of reusing and restoring industrial
spaces and unused buildings in urban contexts
has been identified as the market of the future.

For some time now, an issue that emerges from
the comparison between the various disciplines
is to identify some leading activities that are
able to influence the methods of production
and consummation of individuals as well as to
modify or adapt the shapes and the spaces
used of existing constructions.
«When we talk about the regeneration of
urban spaces, there is a common consensus
that the central elements are not so much the
architectural container and size of the
individual initiatives involved in the
installation, but rather: (i) the flow of
activities and inhabitants; (ii) the overall
governance of an exchange that is rich and an
ecosystem built upon relationships; (iii) the
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economic model underlying the medium-term
balance of the solution. The space and the
objects that compose it are functional of the
creation of a relation between the people who
live within the context» (Schiavo, 2015, p.27).
In this sense, the changes taking place, not
only on a local or national scale, require an
adaptation of existing builds to support, for
example, housing emergencies, reception
spaces for migrants and other refuges, services
dedicated to an aging population.
In fact, the current challenge is to guarantee a
standard of services adequate for the
community to ensure technical, economic,
environmental and social sustainability. But
also at the same time to restore, identify, and
constitute a new creation as well as giving
suggestions for solutions of belonging and
citizenship as a right towards a new public
pole. The central relationship between the
territory and the “urban body” should be
restored and taken up as a right to exercise its
presence in the urban context of a city.
The city represents an indispensable resource
for improving one’s living conditions though
the everyday spaces and locations of life.
Therefore the introduction of new qualities is
controlled by the desire to preserve values and
thus the design process «starts from the
recognition of the values that a building
possesses, the values that configure an
extremely variable composite and multi-scaled
framework in space and time» (De Joanna,
2015, p.15).
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The identification of these values represents a
first step towards the direction of decision
making. It ultimately characterizes the
building process and the subsequent
programming phase that are conditioned also
by the variables present in the location as well
as the future impacts that the recovery
intervention will have.
From thought to plan
All of the above elements listed require a
well-thought-out design project, aimed at
giving new life to abandoned areas and
revitalizing degraded peripheral spaces and
places, or buildings with the intention of
allowing the community to regain possession
and be able to relive these spaces. By doing so
you can provide real estate that can guarantee
citizens a better quality of living as well as
security. At the same time, you will be
improving the social and environmental
situation in these urban areas. In other words,
you can resolve existing problems in these
locations and at the same time create new
services for citizens. It is necessary to consider
transformation as a ring capable of linking the
genius loci of the location to the use it will
have in the future while taking into account
the physical, environmental, and
infrastructural factors of the site and trying to
meet its potential.
«To look consciously is already thinking, and
thinking consciously is already planning.
Looking, thinking, and planning are thus

aspects without interruption between each
other. They are an endocrine: three concepts
that become one» (Falcinelli, 2013, p.307).
The need to satisfy new social needs imposes
changes to the physical space and the way it is
used. It also imposes the need to identify
locations strategically and territorially suitable
for the establishment of activities related, for
example, to the prevision of social services
and health.
Taking into consideration «over time the
evolution of the concept of “efficiency” and
that in a process of sustainable development
the acceptable solution is a mediation
between the needs of the user and the
safeguarding of the heritages identity» (De
Joanna, 2015, p. 22).
private
users

public
users

local
administrators

With reference to the requirements identified,
and, therefore, to the possibility of
re-functionalizing of the assets and identifying
new destination, the study of the characters of
the buildings must be associated with a survey
campaign of the based on the new demand
through (i) the surveys in the activities present
in the area; (ii) the direct recording of the
needs of the user, (iii) the accessibility of the
site object of the study.
The primary objective is to give a sense to the
development that is congruent with the
context in the medium and long term.
The analysis implemented should be aimed to
grasp not only the expressed needs of the
users but also the interpretation of these
needs projected in alternative scenarios.
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fig01 - Actors and goals of urban regeneration.
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Context analysis as a strategic factor of the
project
The application of what has been explained in
reference to a case study (see figure 01-02-03)
referring to the MUNICIPALITY 6 of the
Metropolitan City of Naples - 13,
“Ponticelli”, “Barra”, “San Giovanni a
Teduccio” - has in fact allowed for the
identification of some important physical and
social territorial potentials linked to the
building and the context in which it is in.
The building in the general town plan of
Naples is identified as an “original
pre-nineteenth century building unit or block
renovation” and therefore falling into “Zone
A: a settlement of historical interest”1.
The design plan has included among other
activities and priorities the territorial analysis
and the boundary elements of the building
under study, as well as establishing how the
environmental conditions, specific to the
Mediterranean area, influence the different
technical solutions and technology applied to
the building itself. Just how a solar flux can
“modify substantially the physical quantities
that define the meteorological climate and the
lighting conditions2 (see page 99, in the
present book, from Solar analysis in the
Architecture Design) the selection of the urban
location with respect to roads and railway
infrastructures, as well as the analysis of the
air, ventilation, and noise provide important
information that can affect the recovery and
regeneration process.
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The information that can be obtained refers,
first of all, to mobility and the access of the
building and therefore the ease of use of the
building within an urban scale. It is necessary to
identify all the mobility factors present (fig 04
and the following figures) for example, (i) urban
and interurban roads; (ii) bus or tram, metro
and train stops; (iii) taxi and parking areas.
At the same time, it is important to verify the
presence of specific commercial structures,
such as catering or accommodation facilities, or
any other structure that represents a possible
attractor to support the specific activity.
Secondly, it is necessary to pin point the
envirometals buffers or in other words all the
spactial and architectural confrigurations that
guarantee climatic mitigation due to the
presenze of limited open space within the
building. Elements such as air quality,
ventilation, and noise contribute to further
influence many design factors related to
technical, distribution and technological
aspects of the building. Not just these listed
elements can influence design choices also
additional “agents” like the climatic condition
in relation to envirometal impacts (for example
heat waves) or the internal comfort situations
and the potential to improve them thanks to
actions of adapdation to climate change can
also influence design decisions.
In addition to be aware of the existence of risk
pertaining to landslides or flodding and be able
to have solutions to this problem if the situation
should present itself.

A climate orientated approach that brings out
the environmental potential that is inherent in
the city’s settlement and that «adheres to a
postion that sees in the Mediteeranean area
the need to “develop a dedicated work of
rediscovery and integration in order to provide
a coherent solution for the habitat, space and
cultural transformations (Losasso, 2010)”»
(Scarpati, 2018, p. 105).
Considering this solutions can be implemented
that can better distribute the flow of air
within a structure, to ensure ventilation,
cooling and natural heating of the
environments within the building. Appropriate
researched solutions can be applied for the
soundproofing or the purification of the air
inside and even if minimally outside the
building in question. The main objective of
this approach is to save energy and limit
climate-altering emissions by increasing
internal “free gains” and reducing losses as
well as recovery residual energy.

fig02 - image of study building: personal archive (up), image from above taken from Google Earth (down).
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fig03 - Identification of the analyzed building.
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“Corso San Giovanni
a Teduccio”, 282

fig05 - Landscape structural factors: table P07-27 (2013) of “PTC - Piano Territoriale di Coordinamento” (Territorial Coordination
Plan) of Naples. Available on-line at https://www.cittametropolitana.na.it/tavole-di-progetto).
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month of the year

NNE

ESE

SSE

S

20
18
16
14
12
10
8
6
4
2
0

NW

SE

SW
SSW

N

NNW

S

SSE

fig07 - Wind Analisys: dominant and prevailing winter winds.

Jan

Feb

Mar

Apr

May

June

July

Aug

Sep

Oct

Nov

Dec

Year

01

02

03

04

05

06

07

08

09

10

11

12

01-12

10

14

15

11

10

6

7

6

7

6

7

12

9

6

7

7

6

7

6

6

6

6

5

5

6

6

11

11

14

17

22

26

28

29

24

21

16

12

19

dominant wind direction
wind probability
>=4 Beaufort (%)
average
wind speed
(kts)
average air temperature
fig08 - Wind data analisys.

Environment and place. Context analysis as a preliminary activity for the healthcare facilities design
Giuseppe VACCARO

127

ground floor

first floor

second floor

third floor

stairs tower floor

roof floor

front on “Corso San Giovanni a Teduccio”

front on “Nuova Villa” street

fig09 - Architectural relief of building study: plants and fronts.
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front on “Ferrante” street

Conclusions
A first important aspect is the ability to be
able to express innovative planning in the field
of urban regeneration on a building scale that
should be a virtuous synergistic ecosystem that
participates in the return of public service
space in favor of local and urban districts.
The second important aspect is the possibility
of realizing the simultaneous presence of
different components attributable, for
example, to areas of social relations, or health
and personal care. A productive reactivation
both of the single artifact and of the urban
space that contributes to the redevelopment
of the entire district has occurred with the
establishment of a new wing of the University
of Naples “Federico II”, not far from the site
subject of the study. Even architectural
innovation goes hand in hand with the new
possible uses: for example technological
solutions, material use of spaces,
environmental sustainability. These elements
represent the key for a renewed and updated
design. Lastly, an analysis and a work plan
structured in this manner demonstrate how
the application of a shared and well-calibrated
research method along with a reinterpretation
of a complex and heterogeneous anthropized
design context, can lead to solutions capable
of transforming and improving what was once
a seemingly insignificant building. While at the
same time give it functionality, flexibility and
an identity all over again, as well as ensuring
optimized liveability indoors and outdoors.
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Notes
1 - Zone A identifies the parts of the city where the
building is built in before the second post war period.
The interventions foreseen in area A-historic center,
are regulated by regulations reported in part II of the
Implementation Rules. The parts of the territory not
subject to the legislation are divided into sub-areas:
(i) sub area Aa – isolated
structures; (ii) sub area Ab – archaeological sites; (iii)
sub area Ac – historical port; (iv) sub area Ad –
Agricultural sub area in the historic center.
For more details please visit the following link:
http://www.comune.napoli.it/flex/cm/pages/
ServeBLOB.php/L /IT/IDPagina/1022.
2 - The topic related to solar radiation has already been
extensively analyzed in the present book, in the
paragraph entitled Solar analysis in the Architecture
Design, edited by BUONINCONTI, L., page 99.
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3 - Only the main infrastructures that help reach the
study building have been considered. In fact, the
infrastructure sistem is much more complex.
Therefore, for further details, see the sources studied:
www.cittametropolitana.na.it/; www.anm.it/;
www.eavsrl.it/web/; www.trenitalia.com/;
www.tangenzialedinapoli.it/it/home;
www.autostrade.it/; www.tuttocitta.it/mappa/napoli;
http://www.comune.napoli.it; “PTC - Piano
Territoriale di Coordinamento” (Territorial
Coordination Plan), table “A.01.0 - Organizzazione del
territorio attuale” (current territory organization) of
Metropolitan City of Naples (2016), [on-line] available
at: www.cittametropolitana.na.it/pianificazione_
territoriale/ptcp.
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Introduction
Health, as defined by the World Health
Organization (W.H.O.), is “a state of
complete physical, mental and social well
being and merely the absence of disease or
infirmity”. An extension of this view, defines
health as the ability to “adapt” physical,
mental and social challenges throughout life,
something declaring the relationship of health
with the environment (natural, technological,
social etc) human beings live, and of course
the connection of health with all human
systems.
Twenty first century is bringing us towards
radical changes. Global homogeneous
environmental changes and pollution, do not

give anymore the privilege, even to the
developed countries to feel safe.
The uncontrollable mobility of huge industries
for example, which search for places where
the labour is cheap, created environmental
pollution, downgrading the local health
conditions.
The pollution of these industries is spreading
by the wind thousand of miles far, forcing
virgin areas to accept illnesses derived from
an unknown civilization. Additionally,
population growth, the new immigration
wave, “pure nutrition”, globalization and the
new unprecedented global economic
uncertainty already brought us the first wave
of changes that will affect humanity.
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So, are we just talking about a casual crisis, in
the current global reality, or maybe all the
indications are leading us to the end of an era
that has been characterized by
over-consumption, disastrous global economic
management, social tension, cultural
ambiguity and environmental degradation?
Should we insist in the existing model of
economy, or should we establish new
directions in global development?
A development, where objectives will respect
human beings and environment and they will
face together, rather than separate, all the
issues concerning health of the person, the
family, the community and the international
society.
The global reality in Health Facilities
Nowadays health facilities are becoming
apparent in the health care field mainly under
two trends.
The first trend is towards concentration,
reinforcing the creation of hyper modern
hospitals marked by the leaps and bounds of
progress in the medical science, technology
and the organisation and management
techniques.
The second trend is towards forms of care
“outside” the hospital, with services and
facilities situated in the community.
Despite the worldwide trend towards the
development of primary care, hospitals
continue to impose and to intensify their
dominance over health care systems.
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This means that society, by giving emphasis
on enormous and complicated health care
systems, like hospitals are, actually is
investing on choices that create the
“disease”. It is remarkable that a huge “health
industry” is providing in third-world and
developing countries, drugs, technology and
nursing building systems, by a “copy-paste”
process. This simplicity creates a “plastic”
reality that already is causing significant effects
upon life. Society is using “health systems and
products” without any knowledge about them
which seems that we are “blind consumers” of
products, an uncontrollable civilization is
producing.
This, of course means luck of education and
luck of culture about health and life and of
course it means Dependence.
Primary Health Care Centres of the 21st
Century – Cells of Health Education and Culture
In this study we will focus on the planning and
design of Health Care Systems related to
Primary Health Care. The study team believes
that a great part of facilities offering health
education and health culture, has to be situated
inside primary health care systems. These
systems are not complicated and they are more
flexible in transformations than “heavy”
technological ones. They are much cheaper in
construction, operation and maintenance than
facilities like i.e. hospitals. They operate under
a human environment which is reinforcing their
social character, while huge infirmaries cannot.

It is very easy to situate them anywhere.
So, the primitive target of the study is to
reorganise primary health care with activities
that will reinforce the consciousness of health
education and health culture inside the
community. The health centers with the role
described above will be called “Centers for
Health Education and Culture”.
Architects-planners and designers- will propose
and create environments, that will be friendly
and accessible for all kind of users, and of
course the brief that will give directions to the
design process, and will be flexible according
to the specific characteristics of the
catchment area in which the “centre” will
operate.
For example it will be different to plan and
operate a such centre in rural areas than in
urban areas. Also, in areas with balances in
population (touristic areas) during summer and
winter.
The functional aspect of the centre is going to
be considered inside the existing health care
system, which means, new orientations in the
referral system and reorganization of
outpatient and inpatient health care
infrastructures. Initially, the planning team
will provide an outlined description of the
brief.
This, because it is of great interest and
importance to configurate such programs upon
the users’ need and society’s participation.
It is proposed that health centre is going to
include the following services:

a) Primary medical care (consultation,
examination and treatment), mainly for the
elderly, the mother and the child.
Specialist services may be planned on a
weekly basis according to community needs;
b) Administration that will undertake the
management of the centre and also will
coordinate health programs’ inside the
community (i.e. health activities and
programs taking place in schools, in working
areas etc.;
c) education-connected with services for
social and other events;
d) services for recreation and specific
services for children’s and elderly recreation;
e) commercial services;
f) supporting services.
The centre will also be “open” in programs and
seminars for alternative approaches in health,
such as music therapy, art therapy, and
respiration therapy. The centre will also offer
physical education and gymnastic programs, for
all ages, to support the relationship between
body and mind. The centre will be connected
with other primary, secondary and tertiary
health facilities and also with private specialists
and thus its users will have all information of
how to use the entire health care system.

Primary Health Centres in the 21st century. Cells of Health and Health Culture
Evangelos CHRYSAFIDIS
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SPACE PROGRAM
A. Supportive Space (m2 min)
A1. Main Entrance, information,
central waiting (36 m2)
A2. Coffee and recreation area (72 m2)
A3. WC visitors and staff (maybe
situated in different areas);
WC for disable (42 m2);
Stores for dirty and stores for clear
(12 m2).
B. Medical Spaces – Spaces for Health
Practice (m2 min)
B1. Consultation-Exam. (c/e)
rooms-Pediatrics (one room 18 m2,
Waiting area and WC 18 m2) (36 m2);
Geriatrics (one room 18 m2,
Waiting area and WC 18 m2 ) (36 m2);
Gynaecology (one room 18 m2,
Waiting area and WC 18 m2 ) (36 m2);
Multiuse c/e spaces 3 rooms (54 m2);
Alternative medicine spaces (36 m2);
Spaces for physiotheraphy (54 m2);
B2. Laboratories (extra waiting space)
Microbiology (18 m2);
X-Ray (portable) (6 m2).
C. Administration, Edification,
Event Planning Centre-Area (m2 min)
C1. Administration offices
(including WC) (18 m2);
C2. Event Planning offices (18 m2);
C3. Multiuse area (area for different
activities) including WC (216m2);
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C4. Library (36m2);
C5. Stores and commodities for
alternative medicine-exibition (36m2);
C6. Staff (18m2);
C7. Maintanance office (18m2).
Total area 798 m2
Notices
The above program is “open” for additions and
changes. Functional Areas could be organized
according to the organizational philosophy of
design team. Surfaces are the min and
“clear”sqm. Designers have to account
another percentage (about 1/3 of the clear
surfaces) for corridors and staircases.
All the centre is going to have amenities for all
kind of users (disable, kids, elderly etc).
Environmental standards, and standards for
fire protection are also will be used.
The external and internal environment of the
centre has to be friendly and human.

PROJECTS

Biophilic
Healthcare
Center
Rosa AGLIATA
Camelia CHIVARAN
Paolo DELLO MARGIO

W

Considering the relatively reduced dimensions
of the building, we have decided to restrict
the target and assign the building only to
children and mothers-to-be, since the mix of
geriatric functions with the pediatric and
gynaecological ones might result in unsuitable
spaces for either of these categories. Other
important conceptual choices have been
made, such as the use of green inside the
healthcare center, due to the beneficial
effects this might have on patients, the
partial cut of the upper slabs and the use of
glass for part of the roof in order to bring
light inside the part of the building that does
not actually have enough openings in the
North-East facade.

E

S

sun analysis
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section A-A’

NATURAL AND RECYCLABLE MATERIALS*
A’

X-LAM

PAVATHERM

A

* Source: E. ZANCHINI, M.A. VITELLI, G. NANNI (2016), 100
Materiali per una Nuova Edilizia, Rapporto dell’Osservatorio
Recycle e Legambiente.

A’

A

DIRTY SPACES
A’

HEMP LIME
PANEL

MAINTENANCE

Photovoltaic brise-soleil will be used on the main facade
exposed to the South-West, while in the part of the building
that gets less light also due to the lack of windows, there
will be installed a glassroof. Inside the building, this part
will become a full height atrium with a green interior space
and a living wall that will benefit from the natural light and
create positive effects on patients.

STORES FOR CLEAN
STAFF
HORIZONTAL CIRCULATION
VERTICAL CIRCULATION POINT

A

RESTROOMS
RECEPTION

A’

France Watts - double glass
with junction box on the border

OPEN SPACE / FILTER AREA

POSITIVE DISTRACTION
ELEMENTS, together with
the green interior space,
improve the patients’
experience.

GREEN INTERIOR AREA
GREEN LIVING WALL
A

G. Washington University,
Ambius, USA.

CUT SLAB OVER
GREEN INTERIOR AREA
LABORATORY
A’

BATHROOM FOR STAFF
DEPOSIT

Nemours Dupont Pediatrics,
FKP|Kanon Design.

GYNAECOLOGY AREA
PRE-NATAL COURSES ROOM

A
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CHILDREN THERAPY ROOM
A’
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MEETING ROOM
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rea andfee
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A

a

TECHNICAL AREA
GLASS ROOF

Hazelwood School,
Alan Dunlop Architects.

JPS Medical Home Clinic,
Corgan Architects.

ACCESSIBILITY: graphical and textural elements facilitate
orientation inside the healthcare center.
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Sustainable
spaces for
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architecture
Gianluca AQUINO
Clotilde ASCOLESE
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The building is spread over several floors. The
ground floor has two entrances, one main and
one secondary on the back. The main
entrance leads to the reception hall and to
the waiting room. Next to the staircase, left
unchanged, we find a small refreshment point
and a service area. The first floor contains
five offices and an archive area. The second
floor is intended for medical rooms. Here it is
accessed through a filter that receives and
invites the patient and family to go to the
waiting room located directly in front of the
stairs. The waiting room separates the
gynecology and geriatrics room. There is also
a pediatrics room. The staircase body also
separates the area destined for soiled clothes
and that destined for clean clothes. The third
floor instead hosts two large clinics and the
physiotherapy room. There are two waiting
rooms separated by a calm room. Services are
located in the north for each floor. The top
floor is a garden roof that houses the plants.

07:00 AM

09:00 AM

11:00 AM

13:00 PM

15:00 PM

17:00 PM

roof garden

third floor

second floor

For the internal partitions
the bio brick in hemp and
concrete was chosen. This
type of material is
environmentally friendly,
has good fire resistance
and is a good thermal and
aucastic insulator. Finally
the thickness of the brick
can vary from eight to
forty centimeters.

Arlite is a paint that eats
smog because it keeps
the walls clean from dust
and bacteria, is fire
resistant and is naturally
based. It is recommended
for health facilities.

Frames in wood and
aluminium. The wood
retains heat inside the
structure and the
aluminum protects from
external agents such as
cold and wind

first floor

groud floor

“lvt floors” are suitable
for public buildings
because they are
antibacterial, resistant to
heavy loads, non-slip,
recyclable, fire-resistant
and sound-absorbing.
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“Between”
health and
urban spaces
Francesca PIERMARINI
Antonio SANTORO

tear down

vertical connection
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subtractions

addition

translation

solids and voids

The project was created after the
observation of the pre-existing structure
and after studing the context.
The main features are the importance to
consider green spaces and meeting places
for the neighborhood, the bar, located on
the ground floor, in the garden. We decided
to tear down the unsafe staircase and we
moved it into a new structure where we
planned a standard lift for disabled and
stretchers. Furthermore, this choice gave
us the opportunity to bring light inside the
building and organize the paths around this
central courtyard of light and air, making
the place more confortable and functional.
Finally we added a further structure to
house the bar and recreational areas or for
alternative medicine.
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Health
services
center
Maria BORRELLI
Adriano VETRUGNO

The goal of the redevelopment project of the
old disesued building in Corso San Giovanni A
Teduccio in Naples is to develop, a project of
conversion from the existing activity to a
space for health care that meets the local
needs of the neighborhood , with sustainable
criteria, technologies and materials.
After an initial analysis regarding the
orientation of the building with respect to the
solar incidence, to provide the interior spaces
with the necessary light based on the
functions, and the main accesses on the
main road and the secondary ones in the
space in front of the building, we start with
the rearrangement of interior spaces.

sun analysis
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rooftop

third floor

The spaces where activities related to health and the
well-being of the individual are carried out, must have an
adequate air exchange, this is the reason why the stairs has
been exploited in all its height as a wind chimney, so that
thanks to the difference in pressure between hot and cold air,
there is a natural circulation of air by convection. In addition,
a project has been developed to collect rainwater from the
rooftop that can be reused after a first treatment for irrigation
and domestic use.

first and
second
floor

groud floor

No less important in a health facility is the collection of natural
light, so the old doors and windows will be recovered as they
are still in good condition, to which internal brise soleil will be
added in order to manually and independently manage the
entrance of the light according to the needs of guests / users.
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