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Abstract. According to the research grant titled “Urban Health: good prac-
tices for health impact assessment of urban and environmental redevelopment
and regeneration interventions” and awarded by the Italian National Center for
Disease prevention and Control (CCM) in 2017, this paper is aimed to describe
the overall goal of the project: develop and disseminate experience-based
practices among Policy Makers, based on Health Impact Assessment models,
literature and case studies, mainly referred to healthy aging and equity in urban
regeneration programs. The authors were involved in the development and
application phases of a quali-quantitative assessment tool, capable of providing
an effective and flexible support to the Local Health Agencies (LHAs) for
evaluating the Urban Health strategies’ integrations into urban plans.
The final framework is composed by 20 criteria, aimed to assess the

propensity of urban plans to promote Urban Health strategies. The criteria are
divided into 7 macro-areas: the first one including prerequisites (0. General
criteria) while the other 6 constituting the assessment tool (1. Environment; 2.
Soil and subsoil; 3. Sustainability and hygiene of the built environment; 4.
Urban and social development; 5. Mobility and transport; 6. Outdoor spaces).
This research project could be considered a starting point to disseminate

methods, tools and indicators to design and assess not merely the public spaces’
environmental quality, but also foresee the urban plans’ Public Health outcomes.
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1 Theoretical Scenario

1.1 State of the Art

The relations between the morpho-typological and functional features of the built
environment and Public Health outcomes, open to a challenging scenario about the
Urban Health research topic, considering the huge urbanization phenomena that
characterizes contemporary cities and societies, both at european level than in devel-
oping countries. The United Nations (UN) Population Division Department states that
today 54% of the world’s population live in urban areas. This is expected to rise up to
70% by 2050, when the World’s urban population will exceed 6 billion [1]. The
increase of buildings density will be one of the main global trends, with significant
impacts connected to the increase of environmental risk factors (Urban Heat Island
Effect; soil, air, acoustic and light pollution, in terms of inappropriate artificial lighting
devices and low natural lighting of places; vehicular traffic conditions; urban safety &
security; poor attractiveness of places) affecting the contemporary cities [2], creating a
gap between an healthy environment and alarming living conditions.

Referring to the Agenda 2030, the Sustainable Development Goals (SDG’s)
highlighted how cities today represent the most challenging context for quality of life,
environmental sustainability, health and social inclusion and their strategic role in
adapting to climate change. In particular, the 11th SDGs argue about “Sustainable
Cities and Communities” [3] and state how urban development and renewal initiatives
should be designed and organized to make cities healthier, smarter, resilient, safe and
circular.

To summarize these concepts, the meaningful synthesis of the challenging rela-
tionship between urban planning and Public Health was recently stated by World
Health Organization [4] into the following sentence: “Health is the precondition of
urban sustainable development and the first priority for urban planners”.

In this scenario, in the last years, researchers and practitioners, both of technical and
medical education, identified the need of inter-disciplinary approaches, in order to
address the cities’ key features to Public Health outcomes [5]. There’s a need of joint
actions in order to involve the communities [6], starting from the professionals
themselves. Urban Health strategies should be considered since the early stages of
urban planning [7], as vehicles of primary health prevention and promotion [8].

In order to promote health in urban areas through urban planning strategies, a first
research was conducted in 2010 by Politecnico di Milano in collaboration with the
Local Health Agency (LHA) of the Municipality of Milano (better known as ASL
Milano, but nowadays called ATS Città Metropolitana di Milano). However, the new,
emerging and disruptive environmental risk factors (i.e. Climate Change) together with
the contemporary Public Health needs, such as social inclusion, equity, safety and
Design for All, have highlighted the critical issues and the irrelevance of the strategies
developed previously.
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1.2 Research Opportunities

According to this scientific debate, the authors are part of a research group at
Department of Architecture, Built environment and Construction engineering (ABC) of
Politecnico di Milano still working on a research grant titled “Urban Health: good
practices for health impact assessment of urban and environmental redevelopment and
regeneration interventions” and awarded in 2017 by the Italian National Center for
Disease prevention and Control (CCM). The overall goal of the research project
CCM2017 was to develop and disseminate experience-based practices among Policy
Makers, based on Health Impact Assessment models, literature and case studies, mainly
referred to healthy aging and equity in urban regeneration programs.

The specific objectives of the CCM2017 project were six; the key one - the first -
was to draft and apply a quali-quantitative assessment tool, capable of providing an
effective and flexible support to the LHAs for evaluating the Urban Health strategies’
integrations into urban plans. Even before the research proposal, it was highlighted the
lack - in the national scenario - of evaluation tools capable to support, both designers
and Policy Makers, in the achievement of Public Health purposes [9].

2 Methodological Framework

Given these premises and according to the experience developed in 2010 by Politec-
nico di Milano together with the LHA of the Municipality of Milano (better known as
ASL Milano, but nowadays called ATS Città Metropolitana di Milano), the current
research provided a deep revision of the overall structure of the tool previously framed
by solving and implementing criticalities detected by its application and given the
necessity to update the methodology and the contents.

The research developed in 2010 was divided into criteria too, but with a different
purpose: in 2010 the objective was to evaluate the environmental hygiene aspects of
urban plans; actually, the tool presented in this paper, aims to assess the level of
adherence and development of the Urban Health criteria. Furthermore, in the current
tool, the criteria are weighted according to importance and therefore contribute, in a
different way, to the final score.

The final goal of the research is to define a quali-quantitative assessment tool,
capable of providing effective and flexible support to the LHAs for evaluating the
Urban Health strategies’ integrations into urban plans. For this reason, the method-
ological framework has been divided mainly in 3 phases organized by following the
scheme of [10] namely intelligence, design and choice (Fig. 1), that can be described as
follow:

– the intelligence phase refers to the description of the main objectives, the analysis of
the previous experience and a deep investigation of the state of the art.

– the design phase consists in the development of the framework, its validation and
the criteria weight elicitation;

– the choice phase deals with the final validation of the tool and its dissemination.
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2.1 Intelligence Phase

Given the final objective to support LHAs in formulating suggestions to protect and
promote Public Health into urban plans, considering an Urban Health approach, the
research started with a deep analysis of the State of the Art. This step consisted of a
literature review with special reference on Experience Based Healthy Design and
Urban Planning Strategies, the analysis of existing urban-scale assessment tools and
the revision of case studies of urban regeneration with health impacts on the context.

The literature confirmed the suitability of the MCA in supporting decisions about
complex problems since allows to structure them in hierarchical phases and levels in order
to be solved by having an overall view of the big picture. In particular, problems con-
cerning the transformation of the environment are defined as complex [6], since they are
characterized by a multidimensional nature where multiple trade-offs have to be found
among several aspects. It is therefore essential to evaluate their impacts and effects on the
environmental quality and the social well-being in order to guarantee transparency and
legitimacy of those processes whose final decision is able to affect the entire community.
In this context the transparency is ensured by the adoption of clear methodologies able to
guide the decision-makers in the different phases of the evaluation process [11, 12].

Moreover the comparison with literature allowed to identify the most frequently
used and validated assessment tools aimed to evaluate urban quality and sustainable
features of urban projects and plans [Green Star Communities, Australia; Global
Sustainability Assessment System (GSAS), Qatar; Comprehensive Assessment System
for Built Environment Efficiency for Urban Development (CASBEE-UD), Japan; LEED
Neighbourhood Development, United States; British Research Establishment Envi-
ronmental Assessment Method for (BREEAM) Communities, United Kingdom; DGNB
System, German Sustainable Building Council; HQE for Urban Planning Development
(UPD), France]. From the analysis and comparison of the related indicators, it has been
pointed out, in most of them, the absence of specific criteria directly connected to
Public Health outcomes [13].

INTELLIGENCE PHASE

DESIGN PHASE

CHOICE PHASE

Objectives definition

Framework definition

Test validation

Final validation

Dissemination

Weights elicitation

Review of the
previous experience

Analysis of the
State of the Art

Fig. 1. Methodological flowchart
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2.2 Design Phase

The previous phase led to the definition of criteria and indicators able to measure to
which extent a town-planning plan is able to promote Urban Health strategies and to
enhance a built environment aimed at satisfying social needs, improve people’s quality
of life and promote the adoption of healthy lifestyles, like Physical Activity.

Most of the criteria are a review of those defined during the previous experience [6]
while others are the result of emerging needs reported by studies on Urban Health and
Experience Based Healthy Design [14]. Moreover, within this context, the Multicriteria
Analysis (MCA) has been considered as the most suitable methodology able to face the
complexity of the decision context given by the presence of several and sometimes
conflictual objectives and the co-existence of different dimensions to balance.

The framework underwent two different steps to achieve the final validation. The
first moment involved the application of the multicriteria tool on existing urban plans
and it has been carried on by the LHA of Bergamo, divided in two teams of profes-
sionals. Within this first step, a special attention has been given to the evaluation of the
effectiveness of the tool and its objectiveness in formulating judgements. The second
moment consisted in two meeting organized with the Welfare General Directorate of
Lombardy Region and professionals coming from all the LHAs based in Lombardy
Region, in order to have feedbacks about the tool.

Once all the feedbacks have been collected and processed, the final framework has
been defined composed by 20 criteria (indicators), aimed to assess the propensity of
urban plans to promote Urban Health strategies. The criteria are divided into 7 macro-
areas: the first one including prerequisites (0. General criteria) while the other 6 con-
stituting the assessment tool (1. Environment; 2. Soil and subsoil; 3. Sustainability and
hygiene of the built environment; 4. Urban and social development; 5. Mobility and
transport; 6. Outdoor spaces).

– Based on an idea of urban quality that diverges - significantly - from the traditional
quantitative type, linked to the concept of urban planning standards, the proposed
criteria are qualitative and performance. Each criteria is then assessed through a
performance matrix. The attribution of the judgment to the criteria consists in
verifying the level of adhesion of each urban plan/project to a set of performance
requirements (presence/absence of specific Urban Health strategies) described in the
matrix, according to the following scheme: Strong: it represents the performance
most consistent with the objectives of Urban Health, with reference to the single
criterion analyzed;

– Moderate: it is the intermediate level and refers to a consistent performance that can
be improved;

– Low: it does not consider any Urban Health strategy, limiting itself to mere
compliance with sector regulations.

The individual judgments correspond to numerical values in order to elaborate
summary evaluations (evaluation by areas and the final overall evaluation of the pro-
ject) and explanatory graphs of analysis.

When the final set of indicators has been structured (Fig. 2), it has been possible to
weight their influence in achieving the main objective.
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In fact, considering the aim of evaluating the willingness of a town-planning plan to
promote Urban Health, the SWING method has been selected as the most appropriate
technique since explicitly incorporates the attribute ranges in the elicitation question
[15]. In particular, it uses a reference scenario in which all the attributes get their worst
level and the interviewee is asked to score (e.g. in the range 0–100) the scenarios in
which one attribute at a time changes its status and moves to the best level. The weights
are then elaborated and are proportional to the values assigned. For this phase experts
of Politecnico di Milano and professionals from LHA have been involved.

2.3 Choice Phase

Once the multicriteria tool has been framed and weighted, it has been presented to a
multi-disciplinary panel of experts with the role of final reviewers of the methodology
applied and the contents described. Following the positive feedbacks received from the
panel, the tool has been further integrated, so to better describe and explore some
methodological steps. Finally, the tool was presented in public to potential

pre-Requisites check-list

GENERAL
CRITERIA

Demographic and epidemiological data
Indoor and Outdoor coherence
Forecasting building capacity
Land destination (in term of urban functions)

MACRO-AREAs CRITERIA

ENVIRONMENT

01 - Air and Smells
02 - Water 
03 - Noise (acoustic pollution)
04 - Ionizing and non-ionizing radiation

SOIL &
SUBSOIL

05 - Land consumption
06 - Soil permeability and Water Management
07 - Geological, hydro-geological and seismic risk
08 - Contaminated sites and areas with high environmental risk

SUSTAINABILITY
& HYGIENE OF THE 

BUILT ENVIRONMENT

09 - Solid waste collection
10 - Urban waste collection and disposal
11 - Energy and reduction of emissions

URBAN & SOCIAL
DEVELOPMENT

12 - Residential density
13 - Functional and Social mixitè
14 - Universal Design and Social inclusion

MOBILITY &
TRANSPORT

15 - Street infrastructure network and parking system
16 - Public transportation
17 - Pedestrian and Cycling path system

OUTDOOR
SPACES

18 - Outdoor space system
19 - Urban green system
20 - Lighting and visual comfort

Fig. 2. Assessment framework
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Stakeholders (urban planners, designers, Public Health experts, Policy Makers,
Administrators, etc.) in order to identify any further aspects to be improved and to have
an additional validation.

The LHA of Bergamo, local research unit of the CCM2017 Project, tested the
assessment framework in its daily activities of urban plans and projects’ evaluation. This
approach, common to all the Public Health operators, will be helpful to be more effective
and incisive in the opinions to be expressed about urban plans and projects, with a care-
fulness to the design sphere that considermore strategic the performances and that exceeds
compliance with regulatory requirements. At the same time, designers can receive an
effective support about the application ofUrbanHealth strategies, inherent the wording of
the framework indicators. The assessment framework has therefore been validated and the
dissemination phase of which manuals, papers and workshops are part, has begun.

3 Evaluating the Built Environment

Within this context, as it has been already described, the multicriteria framework allows
to give an overall evaluation of urban plans according to the Urban Health approach by
considering external and design factors. What deserve to be explored is the role of the
built environment in promoting or negatively affecting the wellbeing of inhabitants. In
fact, among the selected macro-areas, one is focused in analyzing the role of buildings
and the design process in achieving sustainable goals.

3.1 Sustainability and Hygiene of the Built Environment

The third macro-area, titled “Sustainability and hygiene of the built environment”, is the
which one that involves all the indicators aimed at assessing the possible interactions
(positive or negative) of urban plans on the environment in terms of sustainable devel-
opment and resilience to climate change. Here both the management dimension and the
design one are considered. In fact, the first criterion 09 - Solid waste collection consider
all policies aimed at managing the entire waste process, from its production to its final
outcome. Innovative systems of waste collection, like pneumatic networks, have direct
impacts on hygiene, cleaning and sanitation actions of the city and its public spaces,
whether they are close to residential dwellings [16], or closer to squares and public
spaces in general. The criterion is also focused on the process of collection, transport,
treatment (recovery or disposal) and also the reuse of waste materials, usually produced
by human activity, in an attempt to reduce their effects on human health and the envi-
ronment. The second one, 10 - Urban waste collection and disposal considers the
infrastructure or sewerage network as a complex and articulated system of underground
canalizations that allows the collection and conveyance of domestic, industrial and urban
wastewater. This wastewater is then purified and discharged into river mouths or directly
into the sea. When disposing of wastewater, a distinction must be made between black
water and rainwater (or white water). In order to design sustainable living environments
that respect the natural water cycle, it is important to anticipate and encourage the
following strategies: a) separate sewerage (rainwater and sewage); b) rainwater reuse
system after separation of first rainwater. The last criterion,
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11 - Energy and reduction of emissions encourages greater awareness of con-
sumption and sustainability regarding technological and plant engineering choices in
order to improve the energy efficiency of buildings. In fact, the reduction of energy
consumption leads to less local air pollution, with direct positive effects on the Public
Health of the inhabitants. In addition, lower air pollution leads to lower impacts on the
climate-environment, which in turn leads to further lower impacts on health. It is
therefore important to reach performance certificate with high performance class or
presence of further recognized environmental certification (LEED, BREAM, etc.); or
adopt a balance between the following strategies:

– passive principles for sustainability (orientation and shape; thermal insulation and
inertia; natural ventilation; shielding systems);

– active principles for sustainability in % above the legal minimums: (electricity and
thermal energy from renewable sources, efficient plant systems).

It is important to underline how the role of humans is fundamental in achieving
sustainable objectives even related to their own health, according to the Healthy Cities
definition stating that urban settlements are “those urban centers that continuously
creating and improving those physical and social environments, encouraging the
expansion of resources and making people in conditions to support each other in
performing and developing all the daily activities.” [17]. All the instances discussed in
this macro-area aim at improving the overall quality of life by providing strategies that
could be adopted during the design phase.

4 Conclusions

This research project could be considered a starting point to disseminate methods, tools
and indicators to design (if applied preliminarily to the project by architects and urban
planners) and assess (if used from the LHAs) the public spaces’ environmental quality,
according to the international scenario [20], where several frameworks - mainly con-
scious about the urban quality assessment - are frequently used, like those one cited in
the introduction. The research and application outlooks will take consistency in
spreading the tool to all the LHAs, but also to the architectural and urban planning
firms, in order to be applied - bilaterally - since from the early design stages.

It is necessary and crucial to evaluate the public space with qualitative frameworks
and approaches, highlighting the urban context and public spaces features, experience-
based oriented to promote healthy lifestyles.

Making cities healthier means to improve those physical factors - as network of
public spaces, land use mix, street design, etc. - capable to create a more healthy, safe,
comfortable and attractive places. Making the urban settlements more sustainable
means also take care about the built environment, both in the design process and in the
building features (construction materials, active and passive solar systems, environ-
mental orientation of buildings; etc.).

The paradigm of Public Health needs to be changed, moving from a medical model,
focused on the individuals, to a social model, where the health status is the result of
various socio-economic, cultural and environmental factors.
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A multidisciplinary approach is crucial [18–20], as it enable to put together dif-
ferent stakeholders, like epidemiologist and Public Health experts; urban planners,
designers and construction technologists; Policy Makers, to enhance a direct interaction
with decision-maker; and, finally, economists or valuation experts, dealing with the
project feasibility studies.
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