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Abstract
Introduction Mental health issues appear as a growing
problem in modern societies and tend to be more frequent
in big cities. Where increased evidence exists for positive
links between nature and mental health, associations
between urban environment characteristics and mental
health are still not well understood. These associations
are highly complex and require an interdisciplinary and
integrated research approach to cover the broad range
of mitigating factors. This article presents the study
protocol of a project called Nature Impact on Mental
Health Distribution that aims to generate a comprehensive
understanding of associations between mental health and
the urban residential environment.
Methods and analysis Following a mixed-method
approach, this project combines quantitative and qualitative
research. In the quantitative part, we analyse among
the Brussels urban population associations between the
urban residential environment and mental health, taking
respondents’ socioeconomic status and physical health into
account. Mental health is determined by the mental health
indicators in the national Health Interview Survey (HIS). The
urban residential environment is described by subjective
indicators for the participant’s dwelling and neighbourhood
present in the HIS and objective indicators for buildings,
network infrastructure and green environment developed
for the purpose of this project. We assess the mediating
role of physical activity, social life, noise and air pollution.
In the qualitative part, we conduct walking interviews with
Brussels residents to record their subjective well-being
in association with their neighbourhood. In the validation
part, results from these two approaches are triangulated
and evaluated through interviews and focus groups with
stakeholders of healthcare and urban planning sectors.
Ethics and dissemination The Privacy Commission of
Belgium and ethical committee from University Hospital
of Antwerp respectively approved quantitative database
merging and qualitative interviewing. We will share project
results with a wide audience including the scientific
community, policy authorities and civil society through
scientific and non-expert communication.

Introduction
According to WHO, depression alone affects
around 300 million people worldwide.1

Strengths and limitations of this study
►► The Nature Impact on Mental Health Distribution

(NAMED) project mixes quantitative and qualitative
methods to obtain a comprehensive understanding
of the association between urban residential environment and mental health.
►► The NAMED project investigates various components of mental health and of the urban residential environment using complementary indicators.
However, only indicators describing the physical
and not the social residential environment (such as
neighbourhood cohesion, neighbourhood criminality) are considered.
►► The NAMED project combines subjective and objective environmental indicators. However, the cross-
sectional study design does not allow ruling out
reverse causation for associations found between
the subjective environmental and mental health
measures.
►► The NAMED project couples urban environment indicators and mental health indicators at individual
level to capture the complexity of this relationship
influenced by very local environmental factors and
individual attributes. However, available data do not
allow investigating other relevant environmental exposures than the one to the residential environment.
►► The NAMED project includes a validation phase in
which key stakeholders and experts can evaluate
the methodological approach of the project and
direct recommendations relevant from a societal
practice perspective.

In Belgium, the Health Interview Survey
(HIS) underlined a deterioration of the
psychoemotional health of the population:
the proportion of respondents presenting
psychological difficulties increased from
25% to 32% between 2008 and 2013. These
included anxiety, depressive disorder or sleep
disorders. Strikingly, these are more prevalent in the Brussels-
Capital Region (BCR)
(40%) than in the two other regions Wallonia
(35%) and Flanders (29%).2
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contexts and reflect lived experiences of the residential
urban environment.14 16 20 32 Exposures to surrounding
green, air pollution and other factors of the urban environment are generally spatially correlated.34 However,
most of the epidemiological studies assessing the relation
between the urban environment and mental health have
evaluated only one of these environmental exposures,
ignoring the potential confounding or interaction effects
between noise, air pollution and green space. Finally, a
general restriction to quantitative methods limits the
development of a comprehensive understanding of
mechanisms underlying associations between the urban
environment and mental health.12 15 20 Considering the
increasing urbanisation worldwide, it becomes clear that
further research on which characteristics of the urban
environment may be beneficial or detrimental for mental
health, on pathways involved, and on the impact of social,
economic and cultural factors is needed.35 In addition,
there is a growing need to evaluate the quality and relevance of research results for practice.
The Nature Impact on Mental Health Distribution
(NAMED) is a Belgian 4-year project (2017–2021) that
aims to further investigate the associations and underlying
mechanisms between mental health and urban residential
environment in the BCR. To overcome the weaknesses of
conducting only quantitative research, where individual
understanding of these associations is limited, or only
qualitative research, where the results cannot be generalised, the project applies a mixed-
method approach.
In NAMED, the quantitative research relies on HIS data
and analyses associations between the urban residential
environment and mental health, taking SES and physical health into account. To do so, we adapt, develop and
combine a broad set of both subjective and objective indicators to overcome the limitations of previous research.
We assess the mediating role of physical activity, social
life, noise and air pollution in associations with mental
health and urban environment. The qualitative research
involves interviews with Brussels dwellers with the goal
to analyse how they perceive and experience the urban
environment in relation to mental health. The combined
approach allows a better understanding of the underlying mechanisms, including direct effects (stress buffer,
recovery, etc), indirect effects (physical activity, social
life, noise and air pollution) and impacts of individuals’
perceptions and experiences.
Eventually, in a validation stage, we discuss and evaluate
together with experts and stakeholders the quantitative
and qualitative results. The mixed-
method approach
presented in this paper is conducted by a multidisciplinary team, including epidemiologists, geographers,
general practitioners, and environmental and social
scientists. The integration of both research parts will
result in a comprehensive understanding of urban determinants of mental health, from individual to community
scales. Based on the research results, NAMED intends
to draw practice and policy recommendations for urban
planning and health management. NAMED will make
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It is now well established that the nature, prevalence
and age of onset of mental disorders vary according to
demographic, socioeconomic and cultural factors.2–6
Several international studies analysed links between the
urban environment and mental health from different
research angles by looking at the urban social or physical
environment.7 With respect to the urban social environment, concentrations of low socioeconomic status (SES),
low social capital or social segregation have been studied
as social risk factors for mental health in cities.7–9 Feelings of community attachment and social cohesion are
shown to improve mental health, where neighbourhood
disorder, such as crime and violence, is associated with
poor mental health.9–15 In Belgium, the occurrence of
psychosocial difficulties is generally higher in cities.2
Associations between the urban physical environment
and mental health have been investigated in terms of
urban design, noise pollution and air pollution.16–18
Regarding the urban design, evidence has increased on
the positive impact of urban green and blue spaces on
mental health.16 19 20 After controlling for confounding
factors, significant associations were found between (1)
depression, anxiety, visits to mental health specialists, and
stress and access to green space (2) between depression
and park size (3) between depression, anxiety, perceived
risk for poor mental health and visits to mental health
specialists and surrounding greenness and (4) between
perceived mental health and perceived greenness.21–26
Besides the natural environment, several studies investigated associations between mental health and the built
environment in terms of walkability, access to care and
housing quality.23 27 28 For instance, increased walkability
has been associated with a decreased incidence of depression and enhanced physical activity.23 27 Indoor and
outdoor noise are found to be significantly associated
with self-
reported mental health problems or mental
disorders.13 16 29 Also air pollution has been found to be
associated with depressive symptoms. However, many
studies did not take into account confounding factors.17 29
Although a broad range of research has found some
trends in associations between mental health and
urban environment, conclusions still tend to differ or
to be contradictory across studies.12 20 29–31 This may be
explained by different research limitations. First, most
studies rely on a single indicator such as the ‘General
Health Questionnaire 12’ (GHQ-12 items) to describe
mental health or focus on a single aspect such as depression.7 9 14 20 29 32 33 This makes it difficult to grasp diverse
degrees of severity and to compare across studies. Second,
the strict use of subjective environmental measures in
some studies make it difficult to conclude on whether
participants with mental health issues are more likely
to report negatively on their environment or that negative environmental aspects contribute to mental illnesses
(reverse causation).10 12 14 15 Studies including objective
environmental measures make often use of a limited set
of indicators developed at census area unit level, which
makes it difficult to compare results across different study
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Methodology
Study area
The study area is the BCR. The BCR is one of the three
administrative regions of Belgium (besides Wallonia and
Flanders) and comprises 19 municipalities. The restriction to the BCR is motivated by the high prevalence of
mental health problems, but also by the large representativeness and distribution of the HIS participants for
2008 and 2013. The large cities in Flanders and Wallonia
have much less HIS-participants than the BCR. Since we
include qualitative interviews, it is not realistic to propose
an investigation in the large cities of every region in
Belgium. The focus on the BCR was also motivated by the
available geographic data. Very detailed spatial information has been collected, digitised and made available to

the general public for the BCR, which is not the case for
the other regions of Belgium, Flanders and Wallonia. The
existence of a rich dataset, both in HIS participation and
geographical detail, was a strong argument for choosing
BCR as our study region. The BCR is 161.38 km² large
and counts 1 198 726 inhabitants (1 January 2018) which
means an average density of 7428 inhabitants/km².36 It can
be considered a green urban region as 54% of its surface
area is covered by vegetation (forest, public green spaces,
urban trees, private gardens, etc).37 However, a clear
contrast in vegetation cover exists between the centre and
the outer parts of the Region. Besides difference in access
to green, the neighbourhoods are highly diverse in population density, median income, household composition.
BCR is characterised by a high cultural diversity (40%
non-Belgian nationality) and a mixed use of language
(most spoken: French, English and Flemish).36 38
Mixed-method approach
The NAMED project applies a mixed-method approach,
combining quantitative and qualitative research structured into a convergent parallel design. This mixed-
method approach is conducted by combining disciplines
and requires a constant interaction between the different
researchers in order to adapt their investigations to
others’ findings. The main level of interaction between
the quantitative and qualitative research part occurs at
the results interpretation step, which allows to understand if qualitative findings converge or diverge from
quantitative ones. Besides this data triangulation, the
validation part also involves key stakeholders and experts
to reflect throughout the project on scientific and practice relevance. The three research parts are explained in
detail in following sections (figure 1).

Figure 1 Schematic overview of the working plan of NAMED with the main characteristics of each research part. HIS, Health
Interview Survey; NAMED, Nature Impact on Mental Health Distribution; SES, socioeconomic status.
Lauwers L, et al. BMJ Open 2020;10:e031963. doi:10.1136/bmjopen-2019-031963
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suggestions for extension of the HIS (new approaches
derived from the qualitative methods, new wordings or
new questions relating to urban environment and mental
health). Besides, the involvement of representatives of
the urban planning sectors will guide a better integration
of mental health issues in new health-promoting urban
development projects. The following research questions
are addressed:
►► Is there an association between the urban residential
environment and mental health in the BCR using
objective and subjective indicators? (Quantitative
research part)
►► How do people living in the BCR perceive and experience their urban residential environment in association with their mental health? (Qualitative research
part)
►► How can the project results contribute to practice and
policy? (Validation part)

Open access

Data collection and indicators selection
Mental health, socioeconomic, lifestyle and perceived
environmental data
During each survey, detailed information is collected
to-
face and self-
administered questionthrough face-
naires. The face-to-face questionnaire collects information on general health status, reduced mobility, use of
healthcare services, SES, nutrition and perception on
environmental characteristics, such as air pollution and

noise disturbance. The self-administered questionnaire
is used to collect data on mental health and on sensitive
topics, such as alcohol and drug use. Both questionnaires
include questions adapted from validated screening
tools. A description of the questionnaires can be found
online.39 Mental health, SES, lifestyle and perceived environmental data are retrieved from the Belgian HIS. The
selection of relevant indicators for the NAMED project
is based on a literature review, on the variables distribution and on a factor analysis of mixed data (FAMD) on all
mental health variables. We selected all the mental health
indicators available in the HIS database that were based
on internationally validated scales. We only excluded the
eating disorders since it is a very specific disorder for
which we did not find anything in the literature review.
The indicator on suicidal attempts in the past 12 months
was also excluded given the too few cases reported.
Thus, the mental health status of each HIS respondent is
described by following indicators:
►► The prevalence of psychological distress across the
population. This categorical indicator is based on the
‘GHQ-12’ for general well-being.
►► The respondents’ energy level. This indicator is
based on the ‘Vitality scale (VT-4 items) for positive
mental health’ from the Short-Form Health Survey
36. This index contains four items measuring the
respondents’ vital energy level and is used to assess
the positive dimension of mental health. This score
is recommended by the European project on developing common instruments for health surveys.
►► The prevalence of anxiety disorders, the prevalence
of depressive disorders and the prevalence of sleeping
disorders. These dichotomised indicators are based
on the Symptom Checklist-90-
Revised (SCL-90-
R)
subscales (42 items) for depression, anxiety and
sleeping problems.
►► The subjective health, the reported depression in the
past 12 months and the reported suicidal ideation in
the past 12 months based on isolated variables.
►► Indicators on risky behaviours are also considered
through variables related to addictive substances
consumption (‘Problematic alcohol consumption’
and ‘Lifetime prevalence of cannabis use’).
Based on the results of the FAMD, all the indicators
were kept in order to cover both positive and negative
dimensions of mental health and diverse degrees of
severity. The use of these standardised variables facilitates
comparisons across studies.
To describe respondents’ SES, eight indicators are
selected: age, gender, country of birth, household composition, highest educational level within the household,
professional activity, employment status and reported
household income. From the lifestyle data, indicators are
further selected to describe physical health, social life and
physical activity. Regarding respondents’ physical health,
three indicators are identified: body mass index, reported
problems in mobility and presence of one or more long-
standing illnesses, chronic conditions or handicaps. SES
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The quantitative research part
The quantitative research part uses the data collected
within the Belgian HIS in 2008 and 2013. It consists in
(1) retrieving HIS respondents’ home address, (2) developing relevant indicators characterising each home
address in terms of urban environment, air and noise
pollution using geographical information systems (GIS)
and (3) coupling these environmental indicators with
HIS data. Based on this enriched database, this part investigates then the associations between mental health and
urban environment in a cross-sectional way, taking into
account socioeconomic and lifestyle factors.
Study population
The study population for the quantitative part includes
the inhabitants of the BCR aged 15 and older who participated in the HIS in 2008 (n=2831) or in 2013 (n=2532).
The HIS is a reoccurring national cross-sectional epidemiological survey carried out by the Belgian research
institute for health (Sciensano) in partnership with the
Belgian statistical office (Statbel). It has been organised
every 5 years since 1997. For each survey, approximately
10 000 individuals are selected from the National Register
based on a random sampling scheme stratified by region
(including 3000 individuals from the BCR) and by province, ensuring representativity of the Belgian population.
Any person officially residing in Belgium is likely to be
selected.
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Mental health and the urban residential environment
are approached in a complementary manner in both
research parts. In the quantitative research part, mental
health is determined by the mental health indicators for
psychological distress, energy level, anxiety, depression,
sleeping problems, suicidal ideation, addictive substance
consumption present in the HIS. The urban residential
environment is described by (1) self-reported assessment
of participant’s dwelling (such as humidity) and neighbourhood (such as accumulation of rubbish) present in
the HIS; (2) objective indicators for buildings, network
infrastructure and green environment developed for the
purpose of this project. In the qualitative research part,
mental health is assessed using the subjective well-being
of the participants in association with their urban residential environment. The urban residential environment
is covered by the subjective description of characteristics
and places in the neighbourhood that play an important
role in the participant’s well-being.

Open access

Indicators of urban environment
The urban environment indicators include buildings, network infrastructure and green environment.
The building structure is described in terms of two-
dimensional footprint, spatial organisation, height. The
network infrastructure is described by the street network
supporting daily mobility. And the green environment
is described in terms of urban trees, open green public
spaces, and private gardens.
We make use of two datasets available for the BCR: an
open database, called UrbIS (CIRB-CIBG 2016) providing
a set of cartographic data specific to the region and
Brussels-Environment (the local environment and energy
administration) providing vegetation data.37 40 The vegetation data were computed by Van de Voorde et al37 with
high-resolution remote sensing data using a normalized
difference vegetation index (NDVI) threshold value of
0.275.37
We process these data using GIS to develop indicators describing the residential environment of each HIS
respondent. We provide indicators at three different
scales to represent the individual's experience at home,
on the street, or in the neighbourhood:
►► At the scale of the building of the respondent: view of
green and garden coverage.
►► At the scale of the street in which the respondent lives:
canyon effect (height/width ratio); street corridor
effect; linear density of urban trees; and visible street
vegetation coverage.
►► At the scale of the neighbourhood of the respondent
(1000 m): typology of urban fabric and green coverage.
Lauwers L, et al. BMJ Open 2020;10:e031963. doi:10.1136/bmjopen-2019-031963

As specified above, a typology of 12 urban fabrics
(combination of 21 indicators of urban environment)
has been created to highlight the urban environment
as perceived by pedestrians freely moving on the street
network.41 This typology and other indicators enable us
to approach the concept of walkability by taking into
account the presence of sidewalks, urban street trees,
design of the street (canyon and street corridor effect),
visible street vegetation coverage.42
Air quality data
Data on HIS respondents’ exposure to air pollution are
obtained from the national monitoring system supervised by the Belgian Interregional Environment Agency.
Regional background levels of particular manner (PM)
PM10, PM2.5, black carbon (BC), ozone (O3) and nitrogen
dioxide (NO2) exposure (μg/m3) are determined for
each HIS respondent based on their home address. A land
use regression model is used for background concentrations taking into account land cover data obtained from
satellite images (Coordination of Information on the
Environment (CORINE) Land Cover data set) and daily
pollution data from fixed monitoring stations. Then,
this model is superimposed with a dispersion model to
account for point and line sources (industrial smokestacks, road traffic). This results in daily exposure values
with a high spatial and temporal resolution.43–45 Saenen et
al45 demonstrated the accuracy of the model to estimate
a person’s real exposure by showing that modelled PM2.5
and BC at the residence correlates with internal exposure
to BC particles measured in urine.45 Using the daily estimates, we calculate annual averages of PM10, PM2.5, BC,
O3 and NO2 exposure levels (μg/m³) at HIS respondents’
home address as indicators for air quality.
Noise data
Noise information is derived from the European noise
database, a system supervised by the European Commission (directive 2002/49/EC, 2002). It aims at identifying and mapping noise from road, rail and air traffic
and allows an assessment of population exposure across
Europe according to standardised procedures, including
harmonised noise indicators: day–evening–night noise
level (Lden) and night noise level (Lnight). The Lden
indicator is an average sound pressure level over all days
(12 hours), evenings (4 hours) and nights (8 hours) in a
year. Lnight is the A-weighted long-term average sound
level determined over all the night periods (8 hours) of
a year. As associations between mental health and noise
pollution are expected to occur as a result of long-term
exposure, it is generally accepted that the most relevant
parts of the whole day or night, which especially account
for the time when a person is at home, are correctly
attributed when using average indicators like Lden or
Lnight.46 Since 2002, measures are done for urban areas
counting more than 200 000 inhabitants, every 5 years, at
the most exposed façades of buildings. We will combine
noise maps available for the years 2006 and 2011 with the
5

BMJ Open: first published as 10.1136/bmjopen-2019-031963 on 20 February 2020. Downloaded from http://bmjopen.bmj.com/ on May 8, 2020 by guest. Protected by copyright.

and physical health are included as confounders. The
indicators ‘appreciation of social life’ and ‘level of health
enhancing physical activity’ are included as potential
mediators.
Respondents’ perception of environmental problems
at their residence is approached through 18 indicators in
three different domains.
►► Nuisance in the neighbourhood is described by:
traffic volume; traffic speed; accumulation of rubbish;
vandalism; graffiti or deliberate damage of property
and lack of access to parks or other green or recreational public places.
►► Nuisance at home is characterised by: air pollution;
bad smell from industry; bad smell from others sources
(sewer, waste, etc); vibrations from road, metro, tram,
train or air traffic; noise from road, train, tram, metro,
air traffic, factories and neighbours.
►► Problems linked to the dwelling are approached by:
unable to keep the home warm enough in the winter;
problem of humidity or mould in the dwelling; smoke
inside the dwelling every day or almost every day; and
overcrowded household.
These indicators potentially contain information on
environmental degradations not captured by GIS data
and provide a good opportunity to assess the level of environmental stress felt by the respondents.

Open access

Data analysis
In a first step, we take full advantage of the HIS dataset
itself by investigating the associations between indicators
describing the respondents’ mental health and indicators describing the respondents’ perceived environment
through bivariate analyses. Additionally, we describe the
distribution of SES across environmental indicators in
order to assess potential ‘environmental inequalities’.
These descriptive analyses permit to identify potential
vulnerable groups (likely and among others: socially
deprived, isolated persons, teenagers) that should receive
a greater attention. This first step results in crude distribution patterns to be further investigated with more
complex statistical techniques.
In a second step, we merge the database on environmental indicators previously described with individual
data of HIS respondents. Linkage is done at the individual
level and implies to temporarily geolocate the home
address of all respondents (‘x,y’ coordinates) at the time
they participated in the survey. The relations between all
the environmental variables are assessed through a principal component analysis. Based on the merged dataset
and mental health indicators as previously described, we
analyse relationships between mental health and urban
environment characteristics using multivariate logistic
regression models. In order to take into account the
complex relationships between all the environmental
variables, single exposure and multi exposure models are
performed. Models will be fitted with increasing adjustments for covariates: respondents’ SES, physical health
and lifestyle factors. We use structural equation modelling which provides a flexible framework to assess the
potential mediating role of physical activity, social life,
and noise and air pollution in the associations between
mental health and urban environment.48 We check results
for robustness with sensitivity analyses by, for example,
including only participants living at the same address for
more than 1 year, and using the environmental factors as
continuous and categorical variables in the analysis.
In a third step, we look at the interrelations between
the perceived and the objective exposure (lack of access
to parks, air and noise pollution) using general linear
models and classification and regression trees. This allows
to assess the share of subjectivity in respondents’ answers.

with the Information and Communications Technology
(ICT) team and data safety advisor.
The qualitative research part
We apply a qualitative descriptive approach and undertake research within a relativist ontology and subjectivist
epistemology. This approach holds the view that reality
is subjective and stresses the active role and contribution
the researcher plays in the research process. The use of
a qualitative description approach is most appropriate
for this study as we seek to discover and understand a
phenomenon, time and resources are limited, and this
study is part of a mixed-method project.49 In this project,
walking semistructured interviews are employed as data
collection method. This method allows to better understand and perceive respondents’ daily interactions in
local contexts.50
Study population
To capture a diversity of inhabitants in the BCR, we aim
for a maximum variation sample size in the recruitment of
the participants. To do so, we apply a purposeful sampling
frame where we aim to reach a diverse sample by selecting
diverse study areas, local organisations and participants.
Five study areas representing a diversity in urban fabric,
population density, access to green and median income
are defined. In each area, we contact a diversity of local
organisations involved in either environmental, sociocultural or health-related activities. In each organisation, the
project is communicated to the inhabitants through an
oral introduction, posters and folders. This recruitment
strategy intends to reach a varied sample in terms of age,
gender, education level, employment status and cultural
background. Only participants skilled in Dutch, French
or English and a minimum age of 18 years can participate. Based on sample size recommendations to reach
theoretical saturation when using a semistructured interview approach, the sample size is estimated to consist of
30 participants.51 Regarding the complexity of the project
theme and the aimed heterogeneity of respondents, this
sample size seems appropriate because of the exploratory nature of this research and the focus on identifying
underlying ideas about the topic.

Data protection
All institutions handling data ensure their protection
against leak, theft, misuse or degradation. In addition
to current protection measures already implemented
to protect HIS data, we consider and discuss additional
controls such as specific encryption and special back up

Data collection
We invite the participants for semistructured interviews,
which consist in an open discussion following a guide
of topics to be explored.52 Topics tackled within the
NAMED project include: residential street; neighbourhood places, characteristics and changes; reasons to walk
in neighbourhood; future vision on neighbourhood. All
topics are questioned in relation to participant’s well-
being. This list serves the interviewer to keep the flow
of the conversation and to remind the participant of the
interview purpose. However, the participants are stimulated to lead the conversation as much as possible to
minimise steering by the interviewer. These discussions
take the form of a walking interview. This approach, also
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geographical coordinates of the participants’ residence to
estimate Lden and Lnight noise values in 5 dB(A) intervals. Since the evolution in noise pollution between 2006
and 2011 was very weak, we can assume that average noise
levels in 2008 and 2013 will not differentiate significantly
on a 2-year difference from the collected noise data.47

Open access

Data analysis
We apply a thematic analysis on transcripts of the audio-
recorded interviews, involving a three-
stage coding
process: descriptive coding, interpretative coding and
finally coming to overarching themes and their relationships.55 56 We check the themes appearing in interviews
from the same area and across different areas for similarities and differences in the perception and experiences of
the urban residential environment in relation to subjective well-being.
Data protection
We pseudonymise the transcripts so the identity of the
interviewed participants is not disclosed during the
presentation of the research results.
The validation part
Data triangulation
Data triangulation is defined as ‘a process of validating
research conclusions by examining a relationship from
different methodological angles’.57 Quantitative results
are triangulated with qualitative ones to get a better
understanding of the associations between the urban residential environment and mental health. The qualitative
results can support a better understanding of mechanisms
that underlie associations identified in the quantitative
part. If both results provide at some points mutual confirmation, we can consider the results more valid.57 In the
case that results diverge from each other, new research
questions and hypotheses can emerge.
Extended peer evaluation
Throughout the project, we consult key stakeholders
from local, regional, and national health and environment authorities as well as institutions and experts from
the international research community.58 This allows
to evaluate the quality of the project and to produce
outcomes relevant not only from a scientific perspective
but also from a societal practice perspective. We consult
these actors through individual interviews and focus
groups. Involvement of experts and stakeholders through
participatory processes is a well-established practice for
environmental management and policy making.59–62
Modern views on governance underline that managing
the living environment is no longer exclusively seen as
Lauwers L, et al. BMJ Open 2020;10:e031963. doi:10.1136/bmjopen-2019-031963

the sole responsibility of governmental institutions.60
It is perceived more as an interplay of different societal actors, including governmental institutions, local
communities, and professional and stakeholder groups.63
When conducting and assessing research findings in the
perspective of urban planning, health management and
policy recommendations, the involvement of a diversity of
actors seems vital in order to have an encompassing and
well-informed view.

dissemination
The team will present and discuss research results in the
form of maps, explanatory models, and storytelling and
share them with a wide audience including the scientific community, policy authorities and the civil society
through international peer-reviewed publications, scientific conferences and non-expert communication. We will
also make specific efforts to translate and communicate
research results to the general public through media,
non-profit organisations and specific events (including
media, non-profit organisations and specific events). The
NAMED website (https://www.uantwerpen.be/en/projects/named/) provides an overview of the project, progress, actualities and publications.

Patient and public statement
For the qualitative part, local organisations and experts
are involved to reflect on the interview design. The
local organisations support participants recruitment by
promoting the project to their members or visitors. The
interviews involve a diverse sample of inhabitants of the
BCR.
For the validation part, stakeholders and experts are
invited for focus groups to discuss research results. Their
inputs will support final reporting of the project results
and implications.
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