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Abstract: Scientific evidence shows that each place/environment generates specific conditions with
associated impacts on the mental health and well-being of the population. A holistic, multilevel and
integrated environmental approach to mental health enhances the understanding of this phenomena,
supporting the local decision-making processes to improve spatial planning of neighbourhood
environments. The aim of this study is to develop a strategic assessment framework, based on
four municipalities in the Lisbon Region (Portugal), that explores policy and planning initiatives
capable of generating favourable neighbourhood environmental conditions for mental health while
also detecting risks. Using baseline results of significant statistical associations between individuals’
perceptions of their neighbourhood environment and their mental health in the Lisbon Region, a
Strategic Focus on Environmental and Mental Health Assessment framework (SEmHA) was built,
by applying the methodology “Strategic Thinking for Sustainability” in Strategic Environmental
Assessment, developed by Partidário in 2012. Taking into account the promotion of the population’s
mental health, four critical decision factors of neighbourhood environments were identified: (1) public
space quality (e.g., improving sense of place), (2) physical environment quality (e.g., low levels of
noise exposure), (3) professional qualification and creation of economic activities (e.g., attracting new
economic activities), and (4) services and facilities (e.g., improving access to health and education
services). The proposed strategic focus and assessment framework contributes to ensuring that
interventions in neighbourhood environments truly achieve community mental health benefits and
reduce inequalities, thus helping policy makers to assess impacts at the local level.

Keywords: integrated assessment; strategic environmental assessment; health impact assessment;
mental health; neighbourhood environment; Lisbon region

1. Introduction

Mental health is an inherent component of people’s overall health and wellbeing [1,2].
A person’s mental health is dependent on their individual characteristics and life expe-
riences, as well as being influenced by the places and environments that support their
lifestyles and activities, e.g., residence, work or study places, recreational, leisure and mo-
bility facilities, etc. [3–6]. In recent years, evidence has been collected on holistic, multilevel
and integrated environmental approaches to mental health [7,8], particularly as a result
of the current COVID-19 pandemic [9–12]. Such knowledge supports the fact that each
place (e.g., neighbourhood), through a complex interrelation of multiple factors, generates
specific conditions which impact the mental health and well-being of the population [13,14].
It is possible that neighbourhood environments exert an influence on individual mental
health through risk reduction, for example, by modifying an individual’s behaviour with
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respect to physical activity [15–17] or through an emotional bond to place (place attach-
ment) [18,19]. Consequently, the natural, built and social neighbourhood environments can
either encourage or discourage individual cycling or walking. This effect on behaviours
suggests that policies, plans, programs, and their assessment can have a significant im-
pact on mental health determinants by generating actions and creating or changing the
conditions that influence mental health [20,21].

Planning healthier places, capable of promoting the health and well-being of their
inhabitants, is one of today’s greatest challenges, recognized by the Territorial Agenda
2030 [22]. This is particularly important for local interventions in neighbourhood environ-
ments. Urban planning processes must be based on knowledge about the environmental
characteristics that have potential effects on health and human well-being, and the relation-
ships between them [14,23]. To operationalize the concept of a “healthy place”, appropriate
variables, methodologies, and instruments must be integrated into these processes [24].

Impact assessment methodologies, in particular Health Impact Assessment (HIA)
and Strategic Environmental Assessment (SEA), undertaken together with integrative
and sustainability-oriented approaches [25–29], are particularly relevant to addressing the
influence of spatial planning on mental health determinants. These instruments aim to
assess the potential impacts and effects, or, more strategically, the risks and opportunities of
development options, policies, plans, programs, or projects for mental health, starting from
the point of view of health determinants (including the characteristics of the neighbourhood
environment) and supporting decision-making processes downstream [30–33].

In the last decade, the concern for mental health within HIA processes has grown,
although representation of this topic is not yet satisfactory [34,35]. A systematic review,
conducted in the United States, regarding the integration of mental health into HIA [35]
observed that 73% of the HIA analysed included mental health (114 in 156). However, only
38% of these HIA measured baseline mental health conditions, highlighting that mental
health is not reported on, or followed up, at all phases of the HIA [35].

For the purpose of promoting and protecting individual and community mental health,
assessment approaches combining environmental and mental health factors should focus
on the implications for mental health of strategies, interventions, and political decisions [36].
The integrated analysis of individual, community, and environment, enhances the strategic
understanding of mental health phenomena, and supports the improved spatial planning
of neighbourhoods in local decision-making processes. Such strategic analysis enables an
assessment of planning actions in relation to the risks and opportunities for the mental
health and well-being of the community [14,37]. It is therefore fundamental to include the
assessment of mental health conditions when developing sustainable actions which are
place- and people-oriented [24].

Such strategic and integrated assessments should be driven by guiding factors in-
cluding, but not limited to: (i) understanding the mental health contextual conditions
in an integrated way (e.g., biophysical, behavioural, social, institutional and economic
conditions); (ii) analysing the opportunities and risks of development options, motivated
by the need to transform problems into benefits; (iii) increasing the opportunities afforded
by the neighbourhood environment to make healthy choices, by reinforcing the control, re-
silience and strengths of the community and their health, (iv) facilitating the participation of
individuals as crucial actors, and (vi) promoting inclusion in the community [21,27,38,39].

Since the mid-20th century, impact assessment instruments (e.g., Environmental Im-
pact Assessment—EIA and HIA, and later SEA) emerged as opportunities for the applica-
tion of intersectoral action in health [40–42]. This is based on the evidence that interventions
and policies outside the exclusive domain of the health sector have repercussions on health
and health equity [42–44]. This understanding ultimately led to the initiative “Health in All
Policies” [45–47]. Moreover, HIA tools are equity-focused and influenced by the concepts
of social justice and spatial justice [39,48]. These research approaches and instruments are
crucial to supporting knowledge and improving responses during periods of crisis such as
the current COVID-19 pandemic [49–53].



Sustainability 2022, 14, 1547 3 of 27

In Portugal, research on the impacts of environmental factors on mental health started
two decades ago, driven by research projects such as Health Impact Assessment (HIA)
in Employment Strategies (2009–2014), SMAILE (2013–2015), and Mental Health-Crisis
Impact (2015–2017). These projects generated insights about the local and economic factors
regarding mental health in the context of crisis [54–60], particularly important and useful
evidence to support research and mental health impact assessment during the COVID-19
health crisis [61,62].

In light of the above, this study intends to contribute to the scientific knowledge by
asking what neighbourhood environment development strategies best promote mental
health at the local level. Thus, its aim is to develop a Strategic Focus on Environmental
and Mental Health Assessment (SEmHA) framework. This framework will look at policy
and planning initiatives capable of generating favourable conditions for mental health,
and at the same time, detect the constraining conditions that can generate risks to mental
health. In order to assess local planning strategies, a methodology to establish a strategic
focus on environmental neighbourhood conditions that are associated with mental health
was developed. The idea for the SEmHA builds upon the methodological framework
for “Strategic Thinking for Sustainability” in a SEA (first stage—context and strategic
focus) developed by Partidário [27]. The research was carried out in four municipalities
in the Lisbon Region (Portugal), after a period of economic crisis, by conducting, firstly,
a survey to analyse the impact of neighbourhood environments on the mental health of
the population. Secondly, results from the survey supported the design of the SEmHA
framework. Conclusions are drawn on the advantages of the SEmHA for the promotion of
population mental health and health equity.

2. Materials and Methods
2.1. Study Area

The study area consists of the municipalities of Amadora, Lisbon, Mafra, and Oeiras,
which were selected from the Region of Lisbon (Greater Lisbon, NUT III—2002) (Figure 1).
These areas represent consolidated urban areas (Lisbon), recent urban growth areas (Amadora,
Oeiras), and rural areas (Mafra), according to their distinct geographical and socioeconomic
characteristics presented in Table 1. Lisbon displayed high population density (2020); how-
ever, the municipality lost population between 1991 and 2011. Amadora and Oeiras showed
high values of inhabitants per km2, but with opposite profiles, Amadora being the munici-
pality with the highest values regarding population variation, number of foreign nationals,
deprivation, unemployment, overcrowding number of school leavers, and also the lowest
educational attainment. The lowest population density was observed in Mafra.

Table 1. Geographical and socioeconomic characteristics of the study area by municipalities.

Lisbon Amadora Oeiras Mafra

Population density (inhab./km2) 2020 5093.4 7799.8 3875.0 292.5

Population variation (%) 1991–2011 −17.5 −3.8 13.7 75.4

Population under 15 years old (%) 2020 16.9 15.8 15.1 16.1

Elderly living alone (%) 2011 15.0 10.8 10.6 7.8

Population of foreign nationality (%) 2011 5.8 10.2 5.4 4.8

Unemployment rate (%) 2011 11.8 15.0 10.8 9.1

School leavers rate (%) 2011 1.8 2.7 1.2 1.4

Population with higher education (%) 2011 33.6 16.3 33.4 17.4

Overcrowded living quarters (%) 2011 12.1 17.7 11.4 9.9

Population living in small areas with high
material deprivation (%) 2001 [63] 9.6 19.34 0.0 9.4
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Figure 1. Location of the study area: the four municipalities), Amadora, Lisbon, Mafra, and Oeiras,
from the Region of Lisbon (Greater Lisbon, NUT III—2002).

2.2. Data Collection

In order to create a baseline of environmental neighbourhood conditions associated
with individuals’ mental health, a survey was carried out between August 2014 and Febru-
ary 2015, targeting the population aged 18 and older living in the four municipalities. The
statistical population consists of 808,110 inhabitants [64], of which data from 1066 residents
was collected, through a representative random sample (by quota according to sex and
age by municipality), with a margin of error of 6% and a confidence level of 95%. The
interviews took place on the street, randomly and in-person, by trained interviewers.

The survey collected individual information on self-assessed mental health status and
on the perception of neighbourhood environmental characteristics (Table 2): (i) physical
and built environment (satisfaction with health, sports, educational, cultural, public trans-
port, associative/community, outdoor leisure, and local commerce facilities and services;
safety; urban cleaning; noise; air quality; use of green spaces; transport used for commut-
ing), (ii) socioeconomic environment (education, professional status; type of profession;
marital status; household financial situation; household income; unemployment in the
family; household budget mostly allocated to health, education, or housing), and (iii)
social and cultural interaction environment (sense of belonging and identity; family and
community relational support; isolation; trust in public institutions). These neighbourhood
environmental variables were included in the survey because there is scientific evidence
of their association with mental health (presented in Table 2). Table 3 presents the general
characteristics of the sample.
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Table 2. Variables of neighbourhood environmental characteristics present in the survey.

Neighbourhood Environmental Characteristics and Scientific Literature References
(Association with Mental Health) Survey Categories

Physical and built
environment

Satisfaction with residence area
[65–72]

Health facilities and services Not satisfied; Satisfied

Educational facilities and
services Not satisfied; Satisfied

Sports facilities and services Not satisfied; Satisfied

Cultural facilities and services Not satisfied; Satisfied

Associative and community
facilities (e.g., associations,
recreation centres, clubs)

Not satisfied; Satisfied

Public transport facilities and
services Not satisfied; Satisfied

Parking Not satisfied; Satisfied

Outdoor leisure facilities and
services Not satisfied; Satisfied

Local commerce Not satisfied; Satisfied

Safety Not satisfied; Satisfied

Environmental Quality
[73,74]

Indoor noise levels (at home) Not satisfied; Satisfied

Outdoor noise levels Not satisfied; Satisfied

Outdoor air quality Not satisfied; Satisfied

Urban cleanliness (e.g.,
garbage collection) Not satisfied; Satisfied

Mobility and Transports
[75–78]

Type of transport used for
commuting Motorized; non-motorized

Private motorized; Not
motorized or public

Average travel time for daily
commuting <20 min; ≥20 min

Green Spaces [17,79]

Use Yes; No

Proximity to residence
Use of the nearest green space;

Not using the nearest green
space

Frequency of use Monthly or less; Weekly; Daily

Usefulness of the existence
near the residence Yes; No

Socioeconomic
environment

Education [80,81] ≤12 years; >12 years

Labour [82–88]

Professional status Unemployed; Employed;
Student; Retired; Homemaker

Type of profession
Manual worker; Non manual
worker; Unqualified manual

worker

Unemployment in the last
three years Yes; No

Unemployed in the family Yes; No

Satisfaction with the job offer
in the area of residence Not satisfied; Satisfied
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Table 2. Cont.

Neighbourhood Environmental Characteristics and Scientific Literature References
(Association with Mental Health) Survey Categories

Marital status
[89,90]

Single; Married; Divorced;
Widow(er)

Household and surrounding
financial situation [91–95]

Difficulty in paying expenses
Difficulty in paying expenses;
Able to pay current expenses

only; Able to save money

Concern about expenses
More concerned with

expenses; Less concerned with
expenses

Main expense of
thehousehold budget

Health expenses; Education
expenses; Housing expenses

Family member, friend,
neighbour with difficulty

paying expenses
Yes; No

Household income
[96–100] ≤500 €; >500 €

Dependent persons
[101]

Dependent children; Other
dependents; No dependents

Social and cultural
interaction environment

Sense of belonging and identity
[102,103]

Like living in the
neighbourhood Like; Dislike

Residence time in the
neighbourhood ≤5 years; >5 years

Family and community relational
support

[102,104–108]

Relationship with neighbours Bad/without relation; Good
relation

Financial support

Neighbours; Family and
Friends; Bank; Social

Solidarity Institutions;
Nobody

Emotional support

Neighbours; Family and
Friends; Health Professionals;
Social Solidarity Institutions;

Nobody

Isolation [109] Living alone Yes; No

Trust in public institutions
[110,111]

Voting in the last municipal
elections Yes; No

Voting in the last
parliamentary elections Yes; No

2.3. Measure of Mental Health

Self-assessed mental health status was measured by the mental health and vitality
scale of the Short Form 36-item Health Survey (SF-36v2), validated for the Portuguese
population [112]. The SF-36v2 is used to assess health-related quality of life [113]. The
mental health and vitality scale ranges from 0 to 100, corresponding to situations in which
the individual experiences total disability, and no disability, respectively. This scale was
computed following the methodology proposed by Ware et al. [114], where scores lower
or equal to 50 represent poor mental health and scores higher than 50 indicate good
mental health.
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Table 3. Sample general characteristics (n = 1066).

Variables Categories n %

Gender
Female 573 53.8%

Male 493 46.2%

Age group

18–29 172 16.1%

30–44 319 29.9%

45–59 246 23.1%

60–74 202 19.0%

≥75 127 11.9%

Educational level
≤12 years 770 72.2%

>12 years 296 27.8%

Mental health

Good mental health
(score > 50) 715 67.1%

Poor mental health
(score ≤ 50) 351 32.9%

Household Income

≤700 € 403 37.8%

701 €–1200 € 281 26.4%

1201 €–2000 € 229 21.5%

>2000 € 153 14.4%

2.4. Methodology for Strategic Focus on Environmental and Mental Health Assessment (SEmHA)

The methodology for setting the strategic focus and assessment framework within the
SEmHA is based on the methodological framework for “Strategic Thinking for Sustainabil-
ity” (ST4S) in SEA developed by Partidário [27] and further elaborated by Partidário [115].
The ST4S methodological framework can be synthesized in three main stages. The first
stage is to establish the strategic focus by considering the sustainability context within
which the assessment takes place, and results from the cross-analysis and synthesis of
priority problems, policies, and perceptions. A strategic assessment framework is the
outcome of the first stage and is central to ensuring a strategic focus. The framework is
defined by a limited number of critical decision factors (CDF) and respective assessment
criteria (AC). In ST4S, CDF are key integrated priority themes that structure the assessment
and evaluation of what is important to assure the sustainability of intended strategies.
CDF are considered success factors in a strategic decision. The second stage in ST4S is the
assessment of pathways for sustainability, with pathways representing alternative options,
with associated assessed risks and opportunities informing strategic choices. The CDF
and AC structure the assessment. For each risk and opportunity found, guidelines or
recommendations are formulated. The third stage is a continuous stage, which should run
throughout the lifecycle of policies, planning, and programmes. In this third continuous
stage, monitoring and post-evaluation should be carried out as follow-up activities to
any specific assessment, while stakeholder engagement and process alignment should be
continuously done throughout the policy, planning, and assessment cycles [115].

Building on the first stage of this ST4S framework (Context and strategic focus), a
methodology for defining the strategic focus of environmental conditions that enable
mental health was developed. The purpose was to develop the SEmHA framework to
provide the structure to assess the potential impacts that neighbourhood environments
may create for the mental health of the local population (municipality level). The purpose
of the SEmHA is to promote strategic thinking within the concepts and principles of a
HIA [27,115].

The SEmHA framework was developed in two phases. Firstly, to create a sound
scientific baseline for the development of the methodology, an assessment of the neigh-
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bourhood environmental effects on the mental health of the population was conducted,
using data from the survey applied to the study area (phase I). Secondly, a methodology to
ensure the strategic focus in the SEmHA was established, including the identification of
CDF and the AC, supported by indicators, which draws on the results from the survey—
risk factors identified (phase II). The CDF, together with the AC, represent the strategic
enablers for promoting mental health. The following section provides further details on
the methodology.

2.4.1. Phase I: Baseline—Understanding Neighbourhood Environmental Conditions

The purpose of this first phase is to establish a sound scientific baseline to under-
stand the neighbourhood environmental conditions that may act as risk factors for mental
health [27,115], using the data from the applied survey.

Several binomial logistic regression models were applied to identify the risk factors
of poor mental health. The dependent variable of the models was self-assessed mental
health. The neighbourhood environment characteristics were modelled individually as
independent variables. Each model was controlled for age and sex. The odds ratios
(ORs) of having poor mental health and respective 95% confidence intervals (CIs) were
calculated. The binomial logistic regression models were performed using R version 3.4.2
(http://www.r-project.org (accessed on 18 May 2021)) through the MGCV package.

This produced a baseline of the neighbourhood environment characteristics (risk
factors) that are statistically and significantly associated with mental health to inform the
phase II of the SEmHA.

2.4.2. Phase II: Definition of the SEmHA Framework

Results from phase I were used to prioritize core success factors and set the strate-
gic focus of the SEmHA. The identification of the SEmHA CDF, and its respective as-
sessment criteria and indicators were supported by the neighbourhood environment
characteristics found in phase I that presented a high risk to poor mental health (odds
ratios ≥ 1.00 and a p-value ≤ 0.05). Then, evidence in the scientific literature regarding
the influence of neighbourhood environment characteristics on an individual’s mental
health (e.g., [3,13,55,116,117]) was used to better understand the pathways of influence
of the neighbourhood environment factors identified, and to strategically prioritize and
synthetise them in order to improve mental health of the community at local level.

3. Results
3.1. Baseline—Risks to Poor Mental Health

This study identified several neighbourhood environmental characteristics that rep-
resent potential risk to poor mental health (Figure 2). The highest significant odds ratios
(≥2.00; p-value ≤ 0.05) were found in the socioeconomic environment. Individuals that re-
ported difficulty paying expenses, and were only able to pay current expenses, had a signifi-
cantly higher probability of having poor mental health than those that reported the ability to
save money (odds ratio of 3.22 and 2.34; 95%CI 2.17–4.78 and 1.74–3.16, p-value ≥ 0.05, re-
spectively). The individuals with lower household income (≤500 €) also had a higher signif-
icant risk of having poor mental health (odds ratio of 2.23; 95%CI 1.60–3.03, p-value ≥ 0.05).
In this dimension, other characteristics regarding labour (unemployment in the family/type
of profession) and education also presented risk to mental health.

http://www.r-project.org
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Figure 2. Neighbourhood environment characteristics with risk to poor mental health: (a) physical
and built environment; (b) socioeconomic environment; and (c) social and cultural interaction
environment.
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The highest significant odds ratios of having poor mental health found inside the social
and cultural interaction environment were observed in individuals that dislike living in
the neighbourhood and do not have emotional support from family, friends, or neighbours
(odds ratio of 2.17 and 2.17; 95%CI 1.59–2.96 and 1.53–3.07, p-value ≥ 0.05, respectively).
Other characteristics regarding family and community relational support and trust in public
institutions also represented risks to mental health.

Considering the set of physical and built environment characteristics, dissatisfaction
with the residence area presented the highest risks of poor mental health, observed particu-
larly in individuals that are not satisfied with educational facilities and services, and with
the safety of the residence area (odds ratio of 1.96 and 1.80; 95%CI 1.45–2.64 and 1.37–2.37,
p-value ≥ 0.05, respectively). Characteristics related to poor physical environmental quality
(dissatisfaction with urban cleanliness, air quality of the residence area, and indoor noise
levels of the residence) also presented risks to mental health.

3.2. Strategic Focus on Neighbourhood Environmental Conditions That Influence Mental Health

Neighbourhood environmental conditions that enable the population’s mental health are
presented in Table 4 and Figure 3. Four CDF were identified: 1. public space quality, 2. physical
environment quality, 3. professional qualification and creation of economic activities, and
4. services and facilities. The following sections describe the CDF and respective AC, and
identify the indicators that inform evaluation of each AC. All of the CDF, AC and indicators
informing the evaluation of each AC are presented in Table 4 and Figure 3.

Table 4. Strategic focus and assessment framework for mental health-enabling neighbourhood
environments (Critical Decision Factors and respective Assessment Criteria and indicators).

Critical Decision Factors (CDF) Assessment Criteria (AC) Indicators Units

1. Public space quality
Access, characteristics and
elements of public space that
ensure opportunities to make
healthy choices, promoting

- sense of safety, identity and
belonging to place

- contact with nature social
and cultural interaction

1.1 Safety
Assessment of the quality and
functionality of public space,
considering the elements of the
space that promote feelings of
security, namely the presence of
urban furniture, lighting,
maintenance and cleanliness of
the space, the interior/exterior
relationship of buildings, among
other characteristics.

Crimes recorded by the police:
pickpocketing, robbery on public
roads, theft of vehicles, burglary,
theft in establishments

Per 100,000 inhabitants

Buildings with large repair
needed or most degraded %

Street lighting density Streetlights/km2

Running over Per 1000 inhabitants

Resident population living within
5 min. walking distance of urban
green space

%

Expenditure of the municipality
on public space € per inhabitant

1.2 Sense of place
Assessment of the contribution of
the sense of place to social
interaction, generation of feelings
of common identity and
belonging to the community,
relationships of trust, help and
cooperation and combating social
isolation, recognizing proximity
networks, as well as community
responsibilities for the quality of
public space and its
heritage/patrimonial elements.

Abstention in elections to parish
assemblies %

Initiatives generated by/for the
community within the parish
council promoting sense of place

N◦

Participants in initiatives
generated by/for the community
within the parish council
promoting sense of place

N◦



Sustainability 2022, 14, 1547 11 of 27

Table 4. Cont.

Critical Decision Factors (CDF) Assessment Criteria (AC) Indicators Units

2. Physical environment quality
Characteristics and elements of
the physical and natural
environment that support human
life, such as:

- air quality and adequate
sound levels

- solid waste management
and urban cleaning

2.1 Air quality
Assessment of air quality, namely
levels of pollutants from traffic,
industries and works.

Resident population exposed to
PM10 concentrations %

Resident population exposed to
PM2.5 concentrations %

Population exposed to pollutants
emission sources %

2.2 Noise in housing
Assessment of outdoor noise
levels, that are perceived indoor
particularly from traffic,
construction sites and the
neighbourhood.

Resident population affected by
noise levels %

Population exposed to noise
emission sources %

Complaints about noise recorded
in the municipality N◦

Municipal licenses attributed for
the installation of windows with
double glazing

N◦

2.3 Solid waste and urban
cleanliness
Assessment of the cleanliness of
public space, namely the
management of solid urban waste
and works.

Urban solid waste collected kg/inhabitants

Urban waste selectively collected %

Weekly frequency of
cleaning/solid waste collection Average n◦ of times

Expenditure of the municipality
on waste management € per inhabitant

3. Professional qualification and
creation of economic activities
Training opportunities and
qualification of individuals and
local economic dynamics,
including:

- lifelong learning
- business attractiveness
- employment creation
- innovation and

entrepreneurship

3.1 Professional qualification
Assessment of initiatives for
lifelong learning.

Individuals (18 and over) who
participated in adult education
and training courses

%

Individuals (18 and over) certified
by the system of recognition,
validation and certification of
competences

%

Unqualified workers %

Resident population not in
education, employment, or
training

%

3.2 New economic activities and
business initiatives
Assessment of the capacity to
attract new investments and
economic activities to the territory,
including conditions for the
generation of business initiatives
(e.g., incubators, start-ups) and
the capacity to host/install these
initiatives in the territory.

Birth of enterprises %

Survival of enterprises %

Average age of incubated
enterprises N◦

Business plans approved by
incubators N◦

Occupancy of the incubators %

3.3 Employment|Labour
Assessment of job creation and
maintenance in the territory.

Employment evolution %

Self-employed workers %

Resident population that works or
studies in the same municipality %

Unemployment evolution %

Employment created by incubated
enterprises %
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Table 4. Cont.

Critical Decision Factors (CDF) Assessment Criteria (AC) Indicators Units

4. Services and facilities
Offer, access and quality of
services and facilities supporting
community activities

4.1 Health
Assessment of the offer, access
and quality of health services and
facilities, namely the walking
proximity to the residence.

Population living within 10 min.
walking distance to primary
health care

%

Medical doctors in primary health
care Per 1000 inhabitants

Resident population without
general practitioner/family
doctor

%

Nurses in primary health care Per 1000 inhabitants

Medical appointments with
general medical practice and
family medicine

Per inhabitant

4.2 Education
Assessment of the offer, access
and quality of education services
and facilities, namely the walking
proximity to the residence.

Early leavers from education and
training %

Population with tertiary
education concluded %

Children (3 to 10 years old) living
within 10 min. walking from
pre-primary education and
primary education (1st cycle)
schools

%

Capacity (number of places) of the
pre-primary education and
primary education (1st cycle)
schools

Per 1000 inhabitants between 3
and 10 years old

4.3 Sport
Assessment of the offer, access
and quality of services and sports
facilities, considering their
contribution to the practice of
physical exercise and active social
life.

Population living within 10 min.
walking distance to sports
facilities

%

Expenditure of the municipality
on activities and sports facilities € per inhabitant

Participants in sport activities Per 1000 inhabitants

4.4 Public Transport
Assessment of the offer, access
and quality of public transport
services and facilities, valuing the
functional proximity and the
complementarity of transport
systems (e.g., smooth mobility).

Population using public
transportation and/or active (soft)
modes daily

%

Population living within 5 min.
walking distance to a public
transportation stop

%

Average time spent commuting of
employed or student resident
population using collective mode
of transport

Minutes

4.5 Associative and community
spaces
Assessment of the offer, access
and quality of the
associative/community spaces,
namely those that encourage
involvement in the
community/society, combating
social isolation and loneliness.

Affiliated individuals of local
associations by association
typology

Per 1000 inhabitants

Population living within 10 min.
walking distance to a local
association

%

Elderly (65 or over) living within
5 min. walking distance to
social/conviviality centre or
daycare centre

%

Capacity (number of places) of
social/conviviality centre or
daycare centre

Per 1000 inhabitants with 65 or
more years old
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Table 4. Cont.

Critical Decision Factors (CDF) Assessment Criteria (AC) Indicators Units

4.6 Local commerce
Assessment of the offer and access
to trade services, namely the
walking proximity to the residence
and its integration into mixed land
use.

Commercial establishments
density Establishments /km2

Average time to nearest
commercial establishments Minutes

Figure 3. Strategic focus on assessment framework for mental health enabling neighbourhood
environments (Critical Decision Factors, Assessment Criteria, and respective indicators).
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3.2.1. Public Space Quality (CDF 1)

This CDF assesses the access, characteristics, and elements of public space which influ-
ence the mental health of the population. Through the planning, design, and maintenance
of urban settings, public space must offer opportunities for making healthy choices [3–6].
To describe the CDF, two AC were defined: 1.1 safety and 1.2 sense of place.

“Safety” refers to the assessment of the quality and functionality of public space,
considering elements of the space that promote feelings of safety, namely the presence of
urban furniture, lighting, maintenance and cleanliness, as well as the relationship between
the interior and exterior of buildings. Six indicators were suggested (Table 4).

“Sense of Place” refers to the assessment of the sense of place produced by public
space through social interaction, feelings of identity and belonging to the community,
trust, supportive and cooperative relationships, and the combatting of social isolation, thus
recognizing the importance of social networks of proximity. The capacity and responsibility
of the community to take care of public space and their heritage/patrimonial elements
must also be evaluated. Three indicators were suggested (Table 4).

3.2.2. Physical Environment Quality (CDF 2)

The objective of this CDF is to assess the characteristics and elements of the physical
and natural environment that support human experience and influence the mental health
of the population. Three AC were defined: 2.1 air quality, 2.2 noise in housing, and 2.3 solid
waste and urban cleanliness.

The objective of the “air quality” assessment criterion is to evaluate the levels of
pollutants from traffic, industries, and construction works, and three indicators were
proposed (Table 4).

“Noise in housing” assesses the outdoor noise levels that are perceived indoors,
namely from traffic, construction works, and neighbours. Four indicators were identified
(Table 4).

The main purpose of the “solid waste and urban cleanliness” criterion is the assessment
of the cleanliness of public space, namely the management of urban solid waste as well as
construction and demolition waste, with four indicators identified (Table 4).

3.2.3. Professional Qualification and Creation of Economic Activities (CDF 3)

The objective of this CDF is to assess the opportunities for individual professional
training and qualification, and the dynamics of the local economy, including lifelong
training and business attractiveness, job creation, innovation and entrepreneurship. Profes-
sional qualification (AC 3.1), new economic activities and business initiatives (AC 3.2), and
employment and labour (AC 3.3) are the three AC identified.

“Professional qualification” refers to the existence of, or accessibility to, initiatives for
lifelong learning, and four indicators were proposed (Table 4).

“New economic activities and business initiatives” refers to the capacity to attract
new investments and economic activities to the place. This is revealed in the assessment
of the conditions for the generation of business initiatives (e.g., incubators, start-ups) and
the capacity to host/install these initiatives in the place. To collect data on this AC, five
indicators were suggested (Table 4).

“Employment and labour” assesses the capacity of the place to create and maintain
jobs. Five indicators were suggested (Table 4).

3.2.4. Services and Facilities (CDF 4)

The last CDF assesses the offer, access, and quality of the services and facilities that
support community activities, identified by six AC: 4.1 health, 4.2 education, 4.3 sport,
4.4 public transportation, 4.5 associative and community spaces, and 4.6 local commerce
(Figure 3).
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The health and education AC is focused on the walking distance between the indi-
vidual’s residence and these facilities, and the capacity of the services offered, with four
indicators identified.

In the sport AC, the focus is not only on walking accessibility, but also on the contribu-
tion of these facilities and services to the practice of physical exercise and the pursuit of an
active social lifestyle. Three indicators are proposed (Table 4).

The public transportations AC assesses the functional proximity and complementarity
of transport systems (e.g., smooth mobility), and three indicators are identified (Table 4).

Regarding the associative and community spaces AC, the objective is to assess the offer,
access, and quality of facilities and services that encourage the individual’s involvement
in the community and society, as well as guarding against social isolation and loneliness.
Four indicators are identified (Table 4).

Finally, the local commerce AC assesses the walking distance between commercial
facilities and the individual’s residence, and the integration of that type of service in mixed
land use. Two indicators are suggested (Table 4).

4. Discussion

The baseline results for the study area (four municipalities in the Lisbon Region,
Portugal) revealed significant statistical associations between individuals’ perceptions of
their neighbourhood environment and their mental health. A methodology for ensuring a
strategic focus and assessment framework in the SEmHA was built based on these findings
to demonstrate the importance of the neighbourhood environment to the promotion of
mental health, both as a health determinant and as an enabler of improved mental health.

4.1. Discussing the Selection of the Four Critical Decision Factors (CDF)

Drawing on the baseline data collected and assessed in the study area (the four
municipalities in the Lisbon Region after a period of economic crisis), four main CDF related
to the neighbourhood environment were identified as critical to assessing the conditions
that enable improved mental health. These CDF appear to be able to support decision
making on community mental health improvement through local planning processes.
These factors were related to: (i) the natural neighbourhood environment, including air,
noise, and solid waste; (ii) the built neighbourhood environment, through public spaces,
services, and facilities; and (iii) the social neighbourhood environment, taking into account
professional qualification and economic activities.

Other examples of place-oriented frameworks that are based on factors which affect
community mental health, including the direct impacts of social determinants, availability
of services, assets, and other resources that maximise the community support provided to
the local population needs include the Community Development Key Areas with Impact
on Mental Health identified by Villeneau et al. [118]; the Framework for Promoting Mental
Health in Europe (European Commission Health Monitoring Programme) [119,120]; the
NHS Health Scotland mental health indicators [121,122]; the Positive Mental Health Surveil-
lance Indicator Framework (Mental Health Strategy for Canada) [123]; and the Conceptual
Framework of the Relationship Between Urban Form and Mental Well-Being developed by
Hajrasoulih et al. [124].

Although a direct comparison between these frameworks is limited by the different
objectives that drive their definition, they all refer to the mental health and well-being of
the population. Notwithstanding, the four CDF and respective AC that are proposed by the
SEmHA can be partially associated to the referred frameworks: 1. public space quality—1.1
safety and 1.2 sense of place [118–124]; 2. physical environment quality—2.1 air quality,
2.2 noise in housing, and 2.3 solid waste and urban cleanliness [118,124]; 3. professional
qualification and creation of economic activities—3.1 professional qualification, 3.2 new
economic activities and business initiatives, and 3.3 employment and Labour [118–122];
and 4. services and facilities—4.1 health, 4.2 education, 4.3 sport, 4.4 public transportation,
4.5 associative and community spaces, and 4.6 local commerce [118–122,124]. Among
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these mental health frameworks, there is only one, the Community Development Key
Areas with Impact on Mental Health identified by Villeneau et al. [118], that tackles all
the assessment aspects identified in this study. However, across all the revised frame-
works, the least-mentioned factor is CDF 2. Physical environment quality, adopted in this
study, which suggests that effects of the physical neighbourhood environment on mental
health conditions have been less-well studied, and mostly confined to epidemiological
studies [125,126]. Another distinctive feature of the proposed SEmHA framework, when
compared with other place-oriented frameworks, is its strategic focus and character to
inform decision-making on the neighbourhood environmental characteristics that need to
be addressed to promote the mental health of the population at the local level, and which is
believed to be particularly useful in moments of crisis [53].

4.2. Discussing What Each Critical Decision Factor (CDF) Entails

The proposed holistic and multi-factor SEmHA framework highlights, synthesizes
and is supported by scientific evidence concerning the joint effects of urban characteristics
at the local level, as shown by the results found in the Lisbon Region study area.

4.2.1. CDF 1. Public Space Quality

Regarding CDF 1. (the higher risks to mental health of not being satisfied with the
safety of the residence area, lower family and community relational support, sense of
belonging and identity, and trust in public institutions), literature supports the importance
and capacity of public space to contribute to the mental health gains of the population.
Adequate street lighting and urban furniture location (e.g., communal seating), clean and
maintained spaces (e.g., without accumulated trash), the presence of nature, public art,
heritage/patrimonial and identity elements, and the existence of undegraded buildings
without signs of vandalism, are all features that can have positive effects on mental health
and reduce the fear of crime [65,127–130], injuries [131], and the perception of unsafe
neighbourhoods [132]. Several studies also suggest that an environment that enables
walking safety can improve the mental health of the population by increasing the practice
of physical activity of different age groups [133–138]. This is particularly relevant in natural
settings when compared to indoor settings [139,140]. The aesthetics of, access (proximity) to,
and engagement with public spaces, namely green and blue spaces, are relevant assessment
dimensions for the promotion of social interaction and active living [128,141–145].

Concerning public space interventions, governments can adopt strategies at the local
level to develop mental health-friendly neighbourhood environments, based on the design
and on the management of public space. These must be safe, accessible, aesthetically
pleasing, culturally appropriate, and allow contact with nature, as well as comfortable
pedestrian activity [14,146,147]. For instance, the presence of sidewalks, places to sit,
playgrounds, safe well-lit crosswalks, building accessibility (e.g., comfortable common
entrances), dedicated or channelized traffic movements and adjusted vehicle speeds, can
increase the safety and usability of public space, and influence individual choices regarding
healthy lifestyles (e.g., eating habits, physical activity, social connections) [146]. In addition,
the negative impacts of isolation and loneliness on mental health can be mitigated by
promoting neighbourhood watch (crime prevention awareness) and neighbourhood walka-
bility, as well as enabling residents to nurture positive local relationships and take part in
community life [146,148]. This increases the sense of place of neighbourhoods through the
reinforcement of identity and belonging [143,149]. Many aspects of social engagement can
be strengthened through the involvement of residents in planning processes, such as: bonds
and networks between neighbours; community cohesion; the perception of neighbourhood
security; proximity to friends and family; and the sense of empowerment, connection, and
community responsibility. [118,143,146,149,150].
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4.2.2. CDF 2. Physical Environment Quality

Concerning CDF 2, results from the study reinforce the idea that the quality of the
physical (natural) environment, namely access to clean air [125,151], low levels of noise
exposure [133,137], and urban cleanliness [152–154], is associated with better mental health
outcomes. Moreover, neighbourhoods with low pollution levels also encourage the practice
of outdoor physical activity and of active transport, with associated benefits to mental
health [134,155]. The positive impacts on mental health of improving the quality of the
physical environment can be assisted by local neighbourhood planning processes [146],
through a range of interventions, for instance decreasing public space decay, trash build-
up, and vandalism using functional and proximity solid waste management and urban
cleaning services. Urban air pollution (greenhouse gas, carbon monoxide, hydrocarbons,
oxides of nitrogen, ground level ozone, and particulate matter), can be reduced by adopting
nature-based solutions, expanding natural elements across urban landscapes (e.g., trees,
greenways, urban agriculture, green parks), lowering vehicle speed limits, locating res-
idential areas at a safe distance from vehicle exhausts, and maintaining short walking
distances (active transportation/mobility) between homes and services/facilities. Noise
exposure and pollution, particularly the effects of indoor noise, can be reduced through
housing location criteria such as the proximity to noise emission sources, for instance
busy roadways (e.g., highways), railways (e.g., stations) and airports (e.g., take-off and
landing routes and air traffic holding areas), and promoting better quality construction and
renewal of buildings, such as incentives to the installation of efficient insulation systems
(e.g., double glazing).

4.2.3. CDF 3. Professional Qualification and Creation of Economic Activities

With respect to CDF 3, the risks to mental health relate to household financial dif-
ficulties due to low household income, unemployment, unqualified work, and low ed-
ucation levels. Results show there is a clear and well-known connection between men-
tal ill-health and low income and poverty, low educational status, and also unemploy-
ment [51,116,120,156]. Furthermore, the mental health of the community is also affected by
feelings of insecurity and the loss of control related with the combined effect of individual
social isolation and disintegration [120].

In this context, the AC 3.1 professional qualification assessment criterion highlights
the important role played by local governments in supporting continuous education and
lifelong learning programmes capable of responding to neighbourhood and community
needs and resulting in positive consequences for mental health [157,158]. Education is
a crucial dimension in enabling deprived groups to expand capability, mitigate psycho-
logical distress, and develop self-esteem [120,159]. It is especially important to develop
qualification strategies and activities throughout life, in direct partnership with schools
and enterprises, related to vocational and supported training that enhances and improves
working capacity, coping skills, and labour market competences (e.g., to unqualified work-
ers) [120,157]. These education programmes can also help in the promotion of interpersonal
awareness and the maintenance of social contacts [149].

The AC 3.2 new economic activities and business initiatives, and 3.3 employment
and labour, emphasize the capacity to attract and support economic dynamics and wealth
generation at the local level, which can bring employment opportunities that integrate
individuals outside the labour market, as well as promoting sustainable work and financial
independence [149]. There is scientific support suggesting that local governments can
foment and create conditions to host and strengthen new business initiatives and forms
of work through organizations that build up and facilitate structure, competences, net-
works and partnerships [160,161], for instance, incubators, start-ups, voluntary work, and
co-operatives. Contributing to active job creation should be used to prevent local unem-
ployment, particularly long-term unemployment, and provide, for example, conditions for
entrepreneurship [120,160,162].
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4.2.4. CDF 4. Services and Facilities

Regarding CDF 4, our findings show that the risk to mental health relates to the quality
and availability of several services and facilities in the residential area. Several studies
point out the importance of provision and access to local services and facilities, and their
walking proximity, to better mental health and wellbeing of the population [163–165]. At
the local level, mixed land use developments (proximity of services and facilities to housing
options) that prioritize access to, for instance, health care, schools, sport and recreational
centres, social and community amenities and grocery stores, can increase walking and
cycling [166,167] and consequently the level of physical activity of the population [148],
with associated positive impacts on mental health. The place investment in neighbourhood
walking connectivity and easy access to services and facilities can impact positively on
the neighbourhood’s mental health through changes in mobility habits (prioritising active
and public transportation over individual forms) and the increase of social capital and
community engagement [128,142,168–172]. These changes can consequently improve
neighbourhood trust and also expand people’s involvement and participation in local
decision-making processes [146].

4.3. Discussing the Usefulness and Applicability of the Strategic Focus on Environmental and
Mental Health Assessment (SEmHA) Framework

Overall, the results reveal that this strategic focus and assessment framework, with
the aforementioned CDF and AC, if used to assess local planning strategic options, is
likely to support local decision-making in creating local conditions that favour mental
health. Each case has its own singularities, so what is relevant in the Lisbon Region
(Portugal) may not apply exactly in the same way to other places. However, with respect
to the Lisbon Region, it appears that promoting compacted, connected, inclusive, and
natural urban neighbourhoods in which people can move via active or soft transportation,
access services, as well as aesthetic recreational and green spaces, and also feel safe and
comfortable to participate in community life [14,146,173], will likely create better conditions
for mental health. As mentioned above, the literature has demonstrated the association
between population/residential density and mental health and wellbeing (e.g., levels of
disease, trust, tolerance, participation) [174–177]. However, evidence also shows that
more research is needed to better understand the levels of population/residential/services
density beneficial to mental health [177].

This study supports the importance of adopting strategic thinking in environmental
and health assessments to ensure that commitment to mental health promotion is embedded
in urban local policies across all sectors. A Mental Health in All Policies considers the
systemic and complex relationships that take place within neighbourhoods and their effects
at the local level [41,42,149]. Knowledge and assessment of the mental health needs of the
population, particularly those who are vulnerable, disadvantaged, or at risk, are crucial
for improving health equity and for supporting political decision-making that ensures
that everyone has lifelong access to the same conditions, services and amenities of the
neighbourhood. [149,178].

During periods of crisis, such as the current COVID-19 pandemic, the negative im-
pacts on mental health are a reality (e.g., increases in depression, anxiety, alcohol and
substance misuse, antidepressant usage, violence, emotional distress, poor quality of life,
and reduced wellbeing), as a result of, for instance, fear of infection and death, loss of
loved ones, social distancing and reduced interaction, income insecurities, local labour
market decline, austerity measures, and drastic changes in daily routines [9,52,179–181].
These consequences, together with the increase in health inequalities, usually worsen the
conditions of the vulnerable and excluded [10,11,52,182]. This strategic and assessment
framework can help to support and structure the interventions in mental health at the local
level, helping to mitigate the extent and intensity of immediate and long-term negative
effects [29,183–185]. Health Impact Assessment methodologies have been revealed as a
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beneficial tool to inform and understand policy decisions and unpredicted major events
such as the COVID-19 pandemic [53].

4.4. Strengths, Limitations and Future Research

The proposed methodology to establish a strategic focus and respective assessment
framework comes with strengths and limitations.

In terms of strengths, it illustrates a possible outline of a structured framework for
applying a strategic focus in a HIA at the local level, built upon the perceptions of the
resident population of four municipalities in the Lisbon Region. Its application and adap-
tation to other levels, scales, and contexts could be beneficial, particularly in the public
sectors, for understanding how policies can affect the onset of mental disorders as well
as the improvement of population mental health and health equity. The assessment re-
sults also help identify opportunities for intersectoral and collaborative action that could
improve neighbourhood environments and consequently promote the mental health of
the population. We believe this is the first study involving a SEA-based approach that
gathers and relates neighbourhood environment characteristics and mental health. This
framework allows: (i) assessing the enabling conditions of mental health through each CDF,
(ii) identifying points for strategic public intervention, (iii) monitoring changes over time
for the design or evaluation of programmes and policies, (iv) supporting the conception
of evidence-based interventions that have a higher probability of long-term impact on
mental health.

The study’s design and methodology contain limitations with respect to the self-
reported individual data from perceptions of the neighbourhood and mental health status,
which may not correspond to an exact reality, and can be influenced by memory bias
or social desirability [186]. The CDF, AC, and indicators were developed through the
survey instrument and dialogue/discussion with municipality mayors and parish council
presidents. This was limited due to time and cost constraints, whereas further combined
qualitative approaches are recommended with the participation of different community
stakeholders [187,188]. In developing the CDF and AC, statistical associations between
neighbourhood characteristics and mental health outcomes were used, but this should
not be interpreted as if there is a direct causality, as some indirect causes may justify the
relationship [189]. Another limitation of the study was the use of indicators that are related
to the Portuguese context and which availability of data at the local level may be limited.

Application of the strategic focus and assessment framework to a local level study area
(e.g., neighbourhood, municipality, or a set of municipalities) would be the next step for
future research. This would provide an understanding of the operability of the framework
in identifying and assessing strategic planning options that could inform local plans and
policies and more adequately improve mental health.

5. Conclusions

The study proposed a strategic focus and assessment framework—SEmHA—applied
to the neighbourhood environmental conditions of the study area (four municipalities in
the Lisbon Region following a period of economic crisis), enabling assessment of mental
health at the local level, by combining holistic, and intersectoral approaches.

The critical decision factors identified to strategically act on community mental health
were (i) public space quality, (ii) physical environment quality, (iii) professional qualification
and creation of economic activities, and (iv) services and facilities. These results suggest
that an increase in mental health benefits can be fostered through the neighbourhood
environment, landscape and community planning, and design interventions, taking into
account land use support decisions that can, for instance, compact urban neighbourhoods,
increase the mix of land uses and, in some areas, urban density. The proposed strategic
focus and assessment framework contributes to ensuring that the neighbourhood envi-
ronment interventions truly achieve community improvements and reduce inequalities,
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through cyclical assessment and monitoring of the impacts on well-being, health, and
health equity [190].

Using the proposed SEmHA framework to guarantee a strategic focus on the assess-
ment of neighbourhood environmental impacts on mental health at the local level will
help policy makers to identify and assess strategic options that enable the creation (and
reconversion) of more complete, more sustainable and more liveable neighbourhood envi-
ronments, where individuals can enjoy their mental health choices, thus improving place
and community resilience during times of crisis.
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