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Abstract

Cities are those places on earth with the highest
human population densities in combination with
concentrations of built, social, and economic
infrastructure. They are those places where
climate change and urbanisation impact with
severe challenges. Yet they provide opportunities
for action on a multitude of variables to influence
both health and well-being of the majority of the
population.  The
multifaceted nature of these challenges calls for

world’s complex  and
an integrated approach in which urban nature —
namely green and blue spaces — should play a
major role. Urban nature benefits for health and
well-being are in the focus of this short

communication.

1. World Urbanisation and Climate Change
1.1 World Urbanisation Trends

Urbanization is understood as population growth
and the increase in densification of built-up areas
(Haase et al., 2018). Nowadays, more than half of
the world’s population lives in cities. More than
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60 years ago, in 1950, less than on third (30%) of
the world’s population was defined as urban, and
it is projected that in the next 30 years (by 2050),
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Figure 1. World urban population (in thousands), divided by world regions, for the period of 1950-2050. Data: World
Urbanisation Prospects: United Nations, Department of Economic and Social Affairs, Population Division (2018). The
2018 Revision (own graph).
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Figure 2: Percentage urban population, population number by size classes and percentage population growth 2018-
2035. Data source: United Nations, Department of Economic and Social Affairs, Population Division (2018). World
Urbanization Prospects: The 2018 Revision, Online Edition.

population growth is driven by migration towards
cities and peri-urban areas and by natural
growth. Although the level of urbanization in less

around 68% of the world’s population will be
urban (United Nations -Department of Economic
and Social Affairs, 2018, Figure 1). Urban

WHO Collaborating Centre for Housing and Health - Baden-Wirttemberg State Health Office 2



Housing and Health

WHO CC Newsletter No. 29 - October 2018

developed world regions of Asia (50%) and Africa
(43%) is significantly lower today and more
people are still living in rural areas, these global
regions will be the ones where urbanisation will
occur most rapidly in the coming decades (Figure
2). Projections expect that population growth in
Asian and African (mega-)cities will add almost
90% of the overall 2.5 billion to the world’s urban
population expected for 2050. Today, the most
urbanized regions are Northern America (82%),
Latin America and the Caribbean (81%), and
Europe (74%, see Figure 2 again).

Nearly half of the world’s urban population lives
in cities with less than half a million inhabitants.
In addition, we find a total of 33 megacities each
hosting more than 10 million inhabitants. Soon,
in 2030 this number will increase to 43
megacities located to the largest extent in
developing countries. At current, the largest
megacity with 37 million inhabitants is located in
a highly developed but strongly ageing country:
Tokyo in Japan. Although population growth is
the major trend in our urbanising world, we find
some declining cities in the last decades. Faced
with population losses due to natural disasters or
economic decline those are mostly low-fertility
countries in the developed world, such as in Asia
or Europe (Figure 2).

1.2 Global Climate Change and its impact on
cities

In a global study, Scheuer, Haase, & Volk (2017)
showed that those areas facing major urban
growth are to a large extent also hotspots of
climate change. Climate change can profoundly
impact on urban environments with heat waves,
droughts, extreme rainfall events and resulting
stormwater or riverine floods causing severe
effects on health and well-being of city residents.
Urban areas usually contain high shares of sealed
spaces covered with asphalt and brick. Roofs are
often dark and less space is left for unsealed
green open spaces. These typical urban land
cover conditions boost and absorb air
temperatures, and may lead to severe surface

flooding in case of extreme rainfall events when
water cannot infiltrate into the soil and forms
large runoff waves. In consequence, urban
planning has to deal with challenges such as
health of residents being at risk due to excessive
heat, and with infrastructure such as drainage
systems may not being constructed for extreme
events (Kabisch, Korn, Stadler, & Bonn, 2017).
Less obvious but remarkable for the long-term
urban sustainability and thus also highly relevant
for human well-being is the biological response to
a changing climate in cities exhibiting a loss of
native species and an invasion of infection-prone
tropical fauna, e.g. mosquitos (Knapp, Kuehn,
Stolle, & Klotz, 2010)

Temperature-related climate extremes such as
extensive heat waves are strongly impacting on
human health. Heatwaves with severe health
impacts were mostly related to excessive
mortality rates such as in the case of the 2003 or
2010 summer heat waves in Europe with
increased deaths particularly in Paris (ca. 1850
people) or Moscow (ca. 11,000) (Shaposhnikov et
al., 2014; Vandentorren et al., 2004). Excessive
heat events occur already now frequently in
many urban areas worldwide with nearly one-
third of the world’s population being exposed to
thermal conditions with severe health outcomes
(Mora et al.,, 2017). Within the last 50 years,
several cities across the globe showed a
statistically significant rise in the number of heat
waves with the highest number counted in the
recent decade (Mishra, Ganguly, Nijssen, &
Lettenmaier, 2015). Taken over all sites, the
largest number of heat waves has occurred
during the most recent decade (2003-2012).

The year 2018 will get known as a year with one
of the hottest and driest summers and respective
health consequences around the globe,
particularly in the Northern hemisphere. In
Quebec, Canada, at least 93 people died as a
result of the July heat wave including 53 deaths in
the city of Montreal (Woods, 2018).
Temperatures reached values of even more than
35° C during the first week of July in 2018. In the
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US, temperature measurements showed a top
value of 48.8 °C in parts of Los Angeles (Woods,
2018). In Europe, the 2018 heat wave reached
Scandinavia with constant July-temperatures of
above 30 °C. In a comparative analysis of
European capital cities, in 2018, Stockholm was
the driest city with a precipitation of 76 mm for
the period April-July which is less than a half of
the rainfall average in this period (165 mm,
Figure 3; Behlinger, 2018).

Based on local land cover conditions in urban
areas, impacts of climate change are not evenly
distributed. Urban greenspaces can significantly
lower air temperatures through shading and
evapotranspiration and vice
heat related mortality. Schinasi,
Benmarhnia, & De Roos (2018) found that people

living in less green areas had a 5% higher risk of

versa may

counteract

death from heat-related causes compared to
those living in greener neighbourhoods. Climate
impacts on cities further include the overall
traffic-related poor air quality because of the
higher ozone concentration in the troposphere
and a respective ozone enrichment in the lower
atmosphere. Thus, air pollution with particles and
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urbanisation are in particular
vulnerable population groups, such as elderly
people, children or low-income populations living
near traffic routes or in poor housing conditions
with less or now access to urban green spaces

(Kabisch, Haase, & Van Den Bosch, 2016).

2. Benefits of urban natural environments for
human health

Natural environments such as urban green and
blue spaces that include a number of green and
blue spaces such as parks, forests, gardens,
allotments, street trees, cemeteries or bioswales
on the one hand and lakes or rivers on the other
may counteract the challenges from urbanisation

and climate change through the provision of

ecosystem services, i.e. the benefits nature
provides to humans. In particular, ecosystem
services can provide a number of health

opportunities to city residents because exposure
to natural environments contributes significantly
to human health through mediating pathways
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Figure 3. Accumulated precipitation April-July 2018 compared to average precipitation April-July 1985-2018 and
percentage difference for selected European capital cities. Data: Meteoblue (https://www.meteoblue.com;

Behlinger, 2018).
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and direct effects (Haase et al., 2014; Hartig,
Mitchell, de Vries, & Frumkin, 2014; Kabisch, van
den Bosch, & Lafortezza, 2017) Table 1 shows
examples of how urban green and blue spaces
provide ecosystem services that are of particular
relevance for improving human health in the
context of climate change and urbanisation.

Table 1. Examples of health promotion by urban nature - provision of cultural ecosystem services. Photos by: Nadja
Kabisch.

Urban nature offers space for many different
sport activities, space to engage with nature, and
thus, may improve physical and mental health as
well as well-being.

Natural areas provide opportunities to engage in
creative play, set self-paced challenges, find
quiet retreats, learn about the environment
from direct experience, and form emotional
bonds with places and the natural world.

Contact with nature and better access both
green and blue spaces improve attention
restoration and stress relief.

Urban nature encourages physical activity,
improves mental health and may increases social
connectedness particularly for elderly.
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Urban vegetation improves climatic conditions
by tree shading, leaf transpiration and the
exhalation of essentials.

Urban green improves air quality and attenuates
noise by buffering acoustic waves and by fixing
pollutants on the leaf surfaces.

Urban green decreases energy use in housing
estates by cooling in-door temperatures without
artificial air conditioning and keeps air
temperature moderate in times of cold days
without heating.

Urban green mitigates rainfall and coastal
flooding and helps to moderate extreme
precipitation events in cities.

3. Pathways through which urban nature can
affect health in the context of challenges from
climate change and urbanisation

The pathways of the provision of ecosystem
services by urban green and blue spaces and how

they may be linked to improvements of health is
shown in Figure 4 with a particular focus on
children and elderly people, as vulnerable groups
in cities. These pathways can act to either
encourage healthy activity and behaviours like
physical activity or social interaction through the
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provision of cultural ecosystem services (Rall,
Bieling, Zytynska, & Haase, 2017), or to decrease
risk factors such as air pollution or urban heat
through the provision of regulating ecosystem
services (heat mitigation by the leafs of the
vegetation, tree crown shade, noise buffering or
limited car traffic).

How the provision of these ecosystem services
translates into significant health outcome effects
was analysed through a systematic literature
review of scientific research by Kabisch et al.
(2017). The results showed that the health
outcomes differ between sub-groups of children
and elderly residents: Health outcomes of
children mainly addressed birth outcomes,
mental health (particularly ADHD), obesity and
overweight, asthma, and allergy. Health
outcomes of the elderly mainly addressed heat
and air pollution-related mortality, but also
mental health and perceived general health.

A basic finding of the review is that there is a
tendency for a positive association between
urban green and blue spaces and reduced
environmental risk factors due to increasing
urbanization for both groups. Some particular
relationships address the association between
green space and mental health and behavioural
issues in children. Relatively consistent results

convincingly show that exposure to green space
is associated with reduced aggressive behaviours
and improved cognitive development among
children (Amoly et al., 2014; Younan et al., 2016).
Access and use of urban green space is also
related to an improved perceived health of
elderly people. Nevertheless, the overview of the
diversity of studies also revealed that general
evidence is rather weak and that results from
different individual studies are to some degree
inconclusive (Kabisch, van den Bosch, et al.,,
2017). These inconclusive studies mainly
concerned the relationship between green space
availability and overweight in children (Kabisch et
al., 2016; Schiile, Fromme, & Bolte, 2016). Here,
most of the factors explaining health outcomes
were related to individual socio-environmental
factors as confounders such as income or social
status of parents, rather than the availability of or
exposure to urban green and blue spaces.
Socioeconomic confounding variables seem also
to explain spatial distribution and appearance of
infant mortality (Kihal-Talantikite et al., 2013).

One of the main conclusions drawn from the
review is  that socioeconomic health
determinants such as low income, deprivation,
unemployment or educational status of parental

households are predominant and often seem to

& Regulating ecosystem Health and well-being children
& Densification services
£ * Effect on birth outcome
.
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| oll sealing Noise buil!'ilng * Asthma and allergic
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i open space B vegulation % aggression): +
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8 *  Physical activities: o ) L
- a * Physical activity: +
) Walking, jogging, g -
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Flooding Psychologica * Cancer: +/-
engagement with &
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environmental Ieamln; + positive associations/trend with
L'_/ evidence

Figure 4. Pathways through which urban nature can affect health in children and elderly in the context of

challenges from climate change and urbanisation.
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‘override’ potential health improvement effects
of urban nature, at least on a first view. These
results demonstrate the inherent complexity and
multi-factor dependency between socioeconomic
and environmental factors and the health
outcomes of children and the elderly. It does
further show that it is particularly vulnerable
population groups (deprived households such as
single parents, children, elderly) who are most
effected by the negative effects of climate
change, in particular extensive heat, or the direct
consequences of urbanisation (lack of green
space, air pollution).

4. Left for Future research: A multi-method
approach to assess health outcome effects of
urban green spaces — the project
GreenEquityHEALTH

In times of increasing urbanization and climate
change, the topic of urban nature and green
urban environments is central for public health
and mandatory ingredient of a more resilient and
sustainable urban planning. Recent heat waves
and long-term hot temperatures made it very
obvious that urbanization, particularly in
combination with climate change, poses
enormous challenges to human health. Green
and blue spaces can here become crucially
important refuges for people in cities in case they
are open, and freely accessible for all population
groups or households. Better differentiated and
more clearly targeted research can help to
integrate the multiple context factors of urban
systems under climate change to make qualified
recommendations to urban planning. Multi-
method and spatially explicit, mapping
approaches that show the impacts of global
challenges on the urban landscape and its
people, and vice versa, on their health outcomes
by providing hotspots and coldspots can be very
helpful here.

As many studies already show, socioeconomic
variables play a major role in health outcomes
and may be more important than single
environmental factors. However, they do not at

all eliminate them. This aspect warrants the
inclusion of a combined ecosystem services
provisioning and an environmental justice
perspective in future studies to research the
impact of urban green and blue spaces on public
health in the context of ongoing urbanisation and
climate change.

In  this context, the research project
GreenEquityHEALTH
(www.greenequityhealth.hu-berlin.de) aims at
assessing urban environmental processes related
to climate change and urbanisation with a
specific focus on public health and socio-
environmental justice. In GreenEquityHEALTH, an
interdisciplinary  multi-method approach is
applied to urban parks that includes ecosystem
services assessments such as air temperature and
air humidity measurements combined with
remote sensing data for greenness identification
and, simultaneously, social science research
methods such as ethnographic observation,
people counting, activity mapping, local
guestionnaire surveys on perceived health and
use of green spaces. Linked to spatial maps, this
multi-method approach will take into account
many different factors to explain potential health
outcomes under health relevant conditions of
urbanisation and climate change.

The focus of the studies in the research group is
on local residents including retired people and
children to start from where the reviews ended.
The specific aim is to assess the potential of
urban green spaces for improving health of city
residents. Surveys and measurements focus on
selected urban green spaces such as historic old
parks but also newly developed parks resulting
from brownfield regeneration in two German
cities Leipzig and Berlin, two cities that
underwent decline and growth with high
dynamics and velocity in the last decades. The
results of the interdisciplinary on-site monitoring
activities, sensor-based modelling and surveys
will feed into a multi-criteria assessment tool and
specific policy recommendations which will be
discussed in transdisciplinary workshops with
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local planning actors and experts of the project’s
advisory board. The discussions should focus on
how project results can effectively support the
improvement of city residents’ health and
environmental justice in a sustainable climate
and health-sensitive urban planning. Together
with the results, recommendations will be
disseminated in a form of fact sheets and policy
briefs using the networks of IUCN and WHO but
will also feed the development of site-specific
strategies and city-level targets in the case
studies.

Overall, the
GreenEquityHEALTH will generate significant new

research planned in

knowledge in interdisciplinary sustainability
sciences combining research on urban ecology,
urban geography, governance research, public
health and urban sociology. It will contribute to
the understanding and application of the
Sustainable Development Goals (SDGs) of the
United Nations on urbanization development and
planning particularly in growing large cities.
Considering environmental justice and health
benefits aspects through nature in cities is of
upmost importance for a sustainable and resilient
future of the cities and their societies.
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1. Introduction

Over half of the global population currently lives
in cities, with rapid urbanisation putting
unprecedented pressure on infrastructure and
resources and threatening both environmental
quality and public health. This pressure is
compounded by climate change, which increases
the risk of extreme weather events, such as
heatwaves, floods and droughts, contributes to
water shortages and can exacerbate urban air
pollution episodes (Vardoulakis et al.,, 2016;
Salmond et al., 2018). The impacts of
environmental degradation are particularly
evident in fast-growing cities in low- and middle-
income  countries (LMIC), where urban
infrastructure and public health systems are less
resilient to external stressors (Rother et al.,
2018). High-income cities are not immune to the
challenges of environmental and demographic
change, with elderly populations being more
vulnerable to both temperature and air pollution
extremes.

Well-integrated policies and interventions in
urban planning, transport and housing are
needed to improve outdoor and indoor air
quality, reduce carbon emissions, and deliver
substantial public health, environmental, and
socioeconomic co-benefits. Such initiatives could
also lead to the delivery of several of the UN
Sustainable Development Goals and the New
Urban Agenda. For example, substantial

environmental and health benefits can accrue

from low-carbon policies aimed at: (a) reducing
carbon emissions by improving energy efficiency
in buildings, which enhances thermal comfort for
occupants; (b) encouraging active transport
(walking and cycling) which reduces dependence
on private car use, and improves local air quality
as well as physical and mental health; (c)
increasing renewable energy generation, which
reduces carbon emissions and improves ambient
air quality; and (d) increasing and improving
green infrastructure in cities, which enhances
carbon sequestration, improves air quality and
reduces urban heat island intensity. Accounting
for the health co-benefits of climate change
mitigation strengthens the case for reductions in
greenhouse gas (GHG) emissions from many
sectors (Haines et al., 2009).

However, the environmental health challenges
that cities around the world are facing are very
complex and often inter-connected. Therefore,
attention should also be paid to the unintended
harmful effects of certain carbon reduction
policies. For example, home energy efficiency
measures could worsen indoor air quality, if steps
are not taken to maintain good ventilation
(Vardoulakis et al., 2015); and the promotion of
active travel has the potential to increase road
injuries, if adequate cycling/walking
infrastructure is not put in place (Vardoulakis et
al., 2018). Therefore, it is essential to address
urban environmental health challenges
holistically by  providing  “systems-based”
solutions, rather than narrow single-hazard

approaches.

Planned urban cities provide a unique space for
prevention and reduction of non-communicable
diseases (NCDs), particularly asthma, type-2
diabetes and cancer (Rother et al.,, 2018). In
unplanned informal settlements (or “slums”)
predominately in LMIC, urban environments are
more complex to navigate for conventional
adaptation strategies due to the existing social,
economic and political forces (e.g., poor
infrastructure, violence, crime, lack of sanitation;
Smit et al.,, 2016). Given that “cities” and the
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communities within experience health inequities
and disparities differently, which impacts on
adaptation and NCD prevention strategies,
research is critical, particularly in LMIC informal
settlements, to promote community
strengthening for healthy inclusive cities (Oni et
al., 2016). Furthermore, research translation and
engagement with policy makers are essential for
raising awareness of the risks and health burdens
from climate-sensitive NCDs and allocating
resources for urban planning prevention

strategies.

In this context, the Healthy-Polis International
Consortium for Urban Environmental Health and
Sustainability (www.healthy-polis.org), a global

open initiative set up in 2013, aims to : (a)

facilitate international, inter-disciplinary
collaboration on urban environmental health
research, (b) evaluate and promote cost-effective
environmental interventions to improve public
health in cities, (c) promote innovation and
harmonisation in research methods, (d) facilitate
dissemination of research outcomes and
strengthen knowledge transfer, particularly
bridging the gaps between research, policy and
practice, and (e) promote capacity and capability
building, especially in rapidly urbanising
countries.

2. Knowledge transfer and dissemination across
disciplines

Healthy-Polis has brought together researchers
and practitioners working on a range of relevant
disciplines, including environmental science,
urban planning, transport engineering, building
physics, epidemiology, climatology and public
health. The consortium has organised inter-
disciplinary meetings, symposia and workshops,
often adjacent to large international events, such
as the International Conference on Urban Health
(Manchester, 2014; Coimbra, 2017), and the
International  Society for  Environmental
Epidemiology (ISEE) / International Society for
Exposure Science (ISES) Conference (Rome, 2016;
Sydney, 2017; Ottawa, 2018). It has also edited
special issues of journals on: (a) Challenges and
Opportunities for Urban Environmental Health
and Sustainability (Environmental Health, 2016),
which covered the broad area of urbanisation,

environmental health and planning; and (b)
Urban Climate, Air Pollution and Public Health
(Climate, 2017), which explored the effects of air
pollution and mitigation actions on urban
populations in different locations. Some key
findings from these special issues are briefly
presented in the following sections.

(b)

Figure 1: Auckland, New Zealand, on (a) a clear morning and (b) a brown haze morning (Courtesy Auckland
Council) (Dirks et al., 2017).
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3. Air pollution and climate change effects and
mitigation

Links have been established between urban air
pollution and mortality and morbidity in cities
around the world. For example, Haque and Singh
(2017) examined the health effects of air
pollution on urban populations in Kolkata, India,
where the burden of respiratory disease currently
exceeds that of waterborne illness by a factor of
five. In a contrasting geographic location, Dirks et
al. (2017) demonstrated the relation between
daily mortality and local traffic-related air
pollutants in Auckland, New Zealand, a city with
relatively good air quality that is affected by
brown haze under certain weather conditions

(Fig. 1).

Naik et al. (2017) demonstrated significant health
and environmental co-benefits from the
implementation of low emission zones involving
access restrictions for polluting vehicles in West
Yorkshire, UK. Xu et al. (2017) showed that
exposure to green space in Hong Kong (Fig. 2)
was associated with reduced mortality,
potentially due to beneficial effects of improved
air quality and reduced urban heat islands,
leading to increases in exercise and improved
mental health in densely populated Hong Kong.

TPU Mean NDVI_Hong Kong

Figure 2: Mean Normalized Difference Vegetation
Index (NDVI), a measure of green space coverage, by
tertiary planning unit in Hong Kong in 2006 (Xu et al.,
2017).

Guariso and Malvestiti (2017) demonstrated that
the benefits of increased cycling in Milan, Italy,
on public health and the environment, which
included increased physical activity and reduced
emissions of GHG and air pollutants, had to be
carefully evaluated against potential increases in
exposure of cyclists to air pollution and road
accidents. Their analysis showed that the overall
balance for public health was always in favour of
cycling.

However, an analysis of the health co-benefits of
climate change mitigation in several European
and Chinese cities showed mixed results (Sabel et
al. 2016). For example, Asikainen et al. (2017)
demonstrated that policies which are intended to
reduce GHG emissions in Kuopio, Finland, may
have resulted in unintended impacts on local air
quality, as the increased use of domestic wood
burners would likely have resulted in negative
impacts on local air quality and health. On the
other hand, they found that there are significant
economic and health gains to be made by
promoting strategies that reduce traffic-related
emissions by promoting active travel, such as
cycling and walking.

4. Temperature effects on health

Anthropogenic climate change is projected to
have a substantial impact on temperature-related
mortality in cities around the world (Gasparrini et
al.,, 2017). In an analysis of climates in 246 cities
using 18 different climate model scenarios,
Milner et al. (2017a) demonstrated that urban
populations are projected to be exposed to
higher temperatures than currently experienced,
particularly in cities of mid to high latitude, in
humid temperate and dry climate regions, and
with large seasonal variation in temperature.
These cities are likely to experience large
increases in  the hottest month mean
temperatures under high GHG emissions
trajectories, which will present challenges to
current health protection measures.
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Although analyses of patterns of changing
susceptibility to heat and cold over time indicate
that some urban populations have become less
susceptible to heat over the last 100 years
(Arbuthnott et al., 2016), the health effects of
temperature extremes can be significant. This is
particularly true in cities given that, in the
absence of significant adaptation measures, hot
weather is further exacerbated by the Urban
Heat Island (UHI) effect (Heaviside et al., 2017),
particularly during heatwaves (Mitchell et al.,,
2016). In the West Midlands (UK), 50% of the
heat-related mortality was attributed to the UHI

effect during the 2003 European heatwave (Fig.
3) (Heaviside et al., 2016).

Figure 3: Modelled hourly air temperatures in the West
Midlands during the August 2003 heatwave (W, B and
C represent the cities of Wolverhampton, Birmingham
and Coventry) (Heaviside et al., 2016).

Emergency services, such as ambulance services
in cities, can also be affected by temperature
extremes, which will be exacerbated by climate
change (Mahmood et al.,, 2017). Specifically,
analysis of ambulance call outs in London has
showed that ambulance response times decrease
when the mean daily temperature drops below
2°C or
susceptibility of urban populations and services

rises above 20°C. However, the
to high/low temperatures may change in the

future depending on changes in urban

infrastructure and the implementation of climate
change adaptation plans.

2m temperature (Celsius)

5. Housing, energy efficiency and indoor air
quality

There are strong links between housing, energy
and wellbeing, and these can be effectively used
to determine criteria for assessing housing policy
based on causal diagrams developed through
stakeholder consultation (Macmillan et al., 2016).
However, whilst reductions in GHG emissions
through improvements in residential energy
efficiency achieved by increased insulation may
have appreciable near-term net benefits to
health due to better indoor thermal regulation
and reduced exposure to outdoor pollutants,
these may be offset by increased exposure to air
pollution from indoor sources due to reduced
ventilation (Milner et al., 2017b). The estimated
annual burden of disease caused by exposure to
indoor air pollution in EU countries corresponds
to a loss of over 2 million healthy life years
(Asikainen et al.,, 2016). Future challenges in
many cities include the difficulty of ventilation
using outdoor air when it is polluted. Therefore,
full consideration should be given to both the
near- and long-term benefits and unintended
consequences of climate change mitigation
measures in the built environment (Vardoulakis

et al., 2015).
6. Urbanisation and city planning

Cities are complex systems requiring
consideration of many parameters as part of the
decision-making process for sustainable urban
planning. Examining the consequences of China’s
massive  ongoing  migration and  rapid
urbanisation, Li et al. (2016) discussed action
from national to individual to protect and
improve health in cities. Analysing urban form
indicators and health data in England, Fecht et al.
(2016) indicated higher rates of cardiovascular
mortality in urban areas with higher densities of
road junctions, and discussed implications for

urban planning and regeneration strategies.

To assist decision-making, multi-criteria decision
analysis can be used to prioritize environmental
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health hazards, and their mitigation (Woods et
al., 2016). Alternative approaches include
systems based assessment methods, which have
been shown to be effective for water and waste
management in cities in India, Mozambique and
in Austria (Rietveld et al., 2016). The benefits of a
holistic approach have also been demonstrated in
Salmond et al. (2016) where the ecosystem
services and disservices provided by street trees
were considered to provide a framework to
optimise net benefits when using tree planting as
an urban planning intervention. A range of
concepts and methods for addressing the
complexity of urban environmental health in the
context of urban and transport planning,
providing a range of recommendations, is
presented in Nieuwenhuijsen (2016).

7. Conclusions

Well-integrated low-carbon urban planning,
transport and housing policies can help address
the challenges posed by urbanisation,
demographic and environmental change, and
provide multiple health and socioeconomic co-
benefits. Policies such as the promotion of active
travel, urban greening, and energy efficiency
(combined with optimum ventilation) in
buildings, can help prevent non-communicable
diseases and reduce health inequalities in cities.

The complexity of urban systems demonstrates
the need for ongoing interdisciplinary
collaboration to share international knowledge
and expertise, build capacity and capability, and
develop scalable solutions. This is the objective of
Healthy-Polis, which alongside other
international initiatives, aims to bring about
sustainable transformative change in urban

environments.

Co

Healthy-Polis
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1. Introduction

How the environment around us affects our
health has been an important avenue of research
around the world. More than 20 years of growing
evidence shows that the environmental
characteristics like noise, air quality, climate,
greenness, and neighbourhood amenities such as
walkability, transit access, and healthy food
outlets can influence individual and population
health, both positively and negatively. With
newly emerging opportunities to use big data for
measuring and modelling urban characteristics,
well-established retrospective and prospective
cohorts and administrative health databases, and
the increasing interest of urban planners and
public health practitioners in creating healthy
cities, a new era in urban environmental health
research has arrived in Canada.

The Canadian Institutes for Health Research
(CIHR) recognized the potential for expanding
environmental health research and convened a
series of meetings[1] to assess the strengths,
critical issues and opportunities for
environmental health research in Canada. The
key results included recommendations to break
down some of the existing silos of research in the
environment and health field; tackle the real-
world complexity of interacting and ubiquitous
environmental influences; and build research
capacity and supporting data platforms[2-4].
During these consultations, CIHR undertook the
Environmental Health Signature Initiatives (EHSI)
funding program in 2012[5].

In June of 2016, the Canadian Urban
Environmental Health Research Consortium
(CANUE) [6] was established at the University of

Toronto with support from the EHSI, primarily to
build a data platform, but also to provide a
central “hub” for sharing methods and tools and
connect environmental health researchers across
Canada and with similar international efforts. In
the first six months of operations, a Strategic Plan
and associated Implementation Plan were

developed by CANUE’s eight Directors and 25

Team Leaders. In brief, CANUE’s mandate is to:

e Build a common, harmonized data and
methods platform containing environmental
exposure metrics that characterize multiple
aspects of wurban form spatially and
temporally.

e Support research on novel integrated
approaches to quantify the combined health
effects of multiple harmful and protective
characteristics of the physical environment in
urbanized areas.

e Identify and communicate the results of real-
world applications of integrated approaches
that provide specific insight into the physical
characteristics of Canadian urban/suburban
environments that maximize health.

e Increase awareness of the importance of
human health in urban development by
training current and future scientists,
professionals and public leaders so that they
can promote and apply these concepts in
their careers.

These goals were developed in recognition of the
current state of environmental health research in
Canada, where environmental health researchers
develop their own exposure metrics on an as-
needed basis or make use of existing metrics due
to data availability rather than strong theoretical
links to the health outcomes of interest.
Difficulties in recruiting and retaining staff and
students with the required technical expertise to
develop appropriate metrics are frequently
encountered. Once developed, these metrics are
then linked to health data study by study which
leads to duplication of effort and are seldom
archived for future re-use or sharing.
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CANUE has been operating now for just over two
years and has made significant progress on our
data platform, with a focus on developing
measures of environmental factors in six
domains: air quality, noise, natural spaces (i.e.,
greenness, proximity to water), weather and
climate, transportation, and neighbourhood
factors (i.e., land-use, walkability, socio-economic
status). The remainder of this article describes
our data strategy, including successes, lessons
learned and challenges encountered. More
detailed information is available in Canadian
Urban Environmental Health Research
Consortium et al [7].

2. Data Strategy

CANUE’s data platform was designed recognizing
that the best-case scenario for environmental
health research would be to have a wide range of
readily available, comparable exposure metrics at
optimal spatial and temporal resolutions linked
to large retrospective and prospective cohorts
that recorded residential locations over time.
Keeping this future state in mind, we have
focused on five activity streams: 1) acquiring and
developing historic exposure metrics from
existing open source and researcher-held data; 2)
funding research teams to fill data gaps using
novel methods and big data; 3) enriching existing

Methods
Tools
Documentation
Distribution policy

1980
- CANUE DATA -

Figure 1: Schematic of the main data products and linkages being compiled through

CANUE

cohorts with residential history; 4) making data
linkable via indexing to postal codes; and 5)
working with health data stewards to add CANUE
data to their holdings to expedite analysis
analysis (Figure 1).

2.1 Existing data development

CANUE staff includes several geospatial
specialists and a data scientist, who have
acquired and processed twelve national data sets
to date, using a variety of methods (Table 1).
Incoming data have been in a variety of formats,
such as ASCII, GRIB2, and Excel. All are converted
into standard comma separated text files (.csv)
for easy importing into most analytical software
applications. In some cases, incoming data are
aggregated into summary metrics, such as annual
averages based on hourly data. CANUE creates
standard metadata and each data provider sets
the sharing and use conditions which must be
agreed to by data requestors prior to CANUE
distributing any data.

Notably, as shown in Table 1, the datasets span
many years, some going back as far as the mid-
1980s. These historical exposure data allow
researchers to take advantage of the very large
CanCHEC retrospective cohorts (n~3 million)
developed by Statistics Canada using information
from each Census of the

Canadian population,

linkages to  federal

records providing

residential history, vital

statistics mortality data

and in some cases,

cancer registry data [8-

10].  Additionally, in

Canada, each province

2050 and territory is
responsible for managing
individual health data on
all residents, and in
some cases, these data
are made available for
researchers via secure
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systems to protect confidentiality [11-13]. These
databases include information on address of
residence, hospitalizations, prescription use,
physician visits, birth and death records, and in
childhood
development indicators. Researchers can request
data that represent
retrospective cohorts of interest, with the
potential to retrieve records going back to the
1980s.

some cases occupation and

cross-sectional or

Now that a large amount of historical data have
been processed, we will use (and share) the
methods and tools developed (i.e., python, R and
MATLAB scripts) to annually update our holdings
for all datasets that are in continuous production,
such as the Environment and Climate Change
Canada air quality and weather models and

Table 1. Environmental datasets in distribution

Data set Spatial Resolution

satellite-based acquisitions.

2.2 Funding new data development
Data teams for each domain were established

during the grant application phase of CANUE and
receive funds annually to address data gaps and
advance exposure science in general. Details on
each team’s activities are available on the CANUE
website (https://canue.ca/research/), and we

include a few highlights here. One of the most
active areas has been in advancing the use of
machine/deep learning with high resolution
satellite and ground-level (street view) images to
identify a wide range of urban micro-scale
characteristics. This is a rapidly emerging field of
research with potentially large benefits to urban
environmental health studies. For example,
CANUE staff are working with numerous data

Temporal coverage Source*

Annual average nitrogen <100m 1985 - 2012 Researcher provided
dioxide concentration

Annual average fine 1 km 2000 - 2012 Researcher provided
particulates concentration

Annual average ground- 10km —21km 2002 - 2015 Environment and Climate
level ozone Change Canada

Annual average sulphur 20 km 2007 - 2015 Environment and Climate
dioxide concentration Change Canada

Annual average, growing LandSat (30m) 1984 - 2015 USGS via Google Earth
season average and annual MODIS (250m) 2000 - 2015 Engine

maximum NDVI** AVHRR (1km) 1985 - 2013

Annual average nighttime 1km 1992 - 2013 DMSP-OLS via Google
light Earth Engine

Annual weather (35 Interpolated from 1985 - 2015 Natural Resources Canada

variables)
postal code locations

observation stations to

Material and Social Census dissemination

Deprivation Indices areas

Census years 1991, Institut national de santé

1996, 2001, 2006 publique du Québec

Canadian Marginalization Census dissemination

Index areas

Census years 1991,
1996, 2001, 2006

Researcher provided

Canadian Active Living Census dissemination

Index areas

2006, 2016 Researcher provided

* For complete details and references, see individual metadata files at https://canue.ca/data/

** Normalized Difference Vegetation Index
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teams to develop metrics of greenness that
incorporate satellite data, tree inventories, GIS
data and street view image classification, and
also to map local climate zones [14] across
Canada at 100m resolution from LandSat data,
with accuracy assessments based on street view
images We have also been developing water
balance metrics from basic weather data,
including estimates of soil moisture/precipitation
surplus and deficit conditions that affect
vegetative growth and associated airborne pollen
and fungal concentrations. The air quality team is
laying the ground work to begin taking in 2.5km
resolution hourly air quality data from soon to
come GOES/TEMPO satellite [15].

2.3 Enhancing residential history

Canada has invested significant funds in
establishing large prospective research cohorts
via the Canadian Partnership for Tomorrow
Project (CPTP) [16]. Made up of five regional
cohorts, CPTP includes over 300,000 Canadians
from 30 to 74 years in age. Currently, the
residential address of each participant is
recorded at the time of recruitment and going
forward, but has not been systematically
recorded for past years. When looking at chronic
health outcomes, the lack of residential history
places a substantial limit on the accuracy of
exposure assessment for any participants who
have moved from one location to another. Health
Canada has partnered with Statistics Canada to
reconstruct residential history for established
cohorts as far back as 1980 using federal
government records with a secure data
environment. CANUE’s Data Linkage Lead is
coordinating and facilitating the transfer of
information from the cohorts to Statistics Canada
for processing. We expect this work to be
completed in early 2020, significantly expanding
the kinds of studies researchers can conduct (i.e.,
looking at changes in long-term health outcome
for individuals who move from one level of
exposure to another) and improving the exposure
assessment accuracy for those who have moved
over time.

2.4 A common index for linking data

A key step in conducting environmental health
research is assigning exposure information based
on the spatial locations of study participants.
Typically, most administrative health databases
and cohorts record individuals’ residential
addresses, including full 6-digit postal code. In
Canada, a single postal code can cover an entire
small town, a significant part of a medium-sized
town, a single side of a city block in urban areas,
or a single large apartment building [17]. The
limitation in spatial accuracy notwithstanding,
the six-digit postal code is the only practical
method for easily linking large spatial
environmental datasets with large health
databases.  The  environmental datasets
distributed by CANUE are not the entire input
data, but consist of data values extracted at the
locations of all postal codes nationally, for each
year of data. In 1985, there were approximately
580,000 unique postal codes in Canada; by 2016,
this increased to 864,000. By providing data
values for postal codes, a labour intensive step
has been eliminated for researchers and health
data stewards as one-to-one linking of exposure
and health data via unique postal codes is easily
accomplished.

2.5 Expediting analysis

One of the barriers to advancing environmental
health research in Canada identified earlier is the
‘one-at-a-time’ approach, where individual
researchers or teams develop their own exposure
metrics, then work with a health data steward to
gain access and link the exposure and health data
for their specific study. An important part of
CANUE’s mandate is to provide analysis-ready
data, and we see this as being accomplished by
pre-linking CANUE data to as many of Canada’s
cohorts and administrative health databases as
possible. In this way, researchers can access all
the required data in one place. In practice, the
CANUE Data Linkage Lead had been working
closely with a wide variety of cohorts and
provincial health data stewards to establish
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policies, procedures and processes for taking in
CANUE data on a regular basis (i.e., annually),
and the
documented use and sharing conditions. As these

ensuring re-distribution  follows

relationships become formalized, we are
ensuring that future updates of CANUE data can
be very quickly incorporated and made available

for research use.

3. Successes

In our first two years of operation, our over-
riding aim has been to establish ‘proof-of-
for the CANUE model, given the
datasets are large, both spatially and temporally,
the health databases are varied, and the research

concept’

distribution for one year at the time of writing. In
that time, we have received and filled over 40
unique requests for our standard data, as well as
8 requests for specialized data, including monthly
satellite estimates of NDVI, calculations of
metrics for custom buffer sizes around postal
codes, and the extraction of data for custom
locations (Figure 2). The average number of
datasets requested per user was seven, indicating
interest in multiple exposure studies and their
associations  to health outcomes.
Furthermore, 50 % of studies were at the
provincial level, 30 % were Canada-wide, and 20
% were city-specific. In many cases, the full

various

temporal range of data was requested,
community has complex and sometimes unique suggesting research projects were including a
data needs as they work to address cutting-edge longitudinal component. Over 75 unique

qguestions relevant to urban environmental

health. In several crucial ways, we have met our

researchers were named in the data requests,
and approximately half of projects requesting

aim. Firstly, CANUE data have been available for data involved students in the research. This
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Figure 2: Word Cloud of CANUE Data Users Research Projects

The content of the word cloud in Figure 2 was generated from project summaries

completed as part of our data request forms. This allowed us to gather information
about what users are doing with the requested data in addition to tracking dataset
request frequency — both of which are key data platform evaluation metrics.

call for research that
makes use of CANUE
data linked to health
data, indicating that
we have established
CANUE as a credible
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source for environmental data, and helping to
advance linkage of CANUE data with additional
health databases and cohorts. Thirdly, as
discussed previously, CANUE has been a key
player in facilitating the addition of residential
history to the five CPTP cohorts. Our Data Linkage
Lead has been the liaison between Statistics
Canada and each of the cohort data managers,
working through numerous barriers presented by
conditions imposed by the ethics boards
overseeing each cohort and legal aspects of
participant consent.

4. Lessons learned

Our early experience at CANUE has provided
valuable lessons learned for moving the
consortium forward. Certainly, collaboration is
key. Developing a multiple-source environmental
exposure data platform for health research
involves  building partnerships with data
providers within Canada (e.g., to access modelled
hourly air pollution data from Environment and
Climate Change Canada) and internationally (e.g.,
development of local climate zone mapping in
partnership with the World Urban Database
Portal and Tools (WUDAPT) project) [19]. Early
engagement with data providers has allowed for
an iterative process of prioritizing dataset and
variable selection with their expert input.
Typically, we found that many data developers
want to maximize the benefit of their work,
including transferring/exchanging knowledge,
and realizing professional gains via unanticipated
uses of their data along with interdisciplinary
collaborations and additional research citations
or publications, especially when a trusted ‘third-
party” organization such as CANUE provides data
management.

Value added content and support is critical.
Providing documentation, metadata, quality
checks, data user guides, FAQs, or consultative
advice on data use has proven to be an important
criterion in building a core group of data users.
This valued added content enhances trust
amongst both data users and data providers in

that providers are ensured their data are
properly managed, cited and referenced and data
users can rely on a single source of trusted
exposure data. Researchers want guidance on
how to use and interpret data particularly when
there are multiple similar data sets or metrics
that researchers must choose between e.g.
greenness metrics compiled at different spatial
and temporal scales from different satellite
sensors. For example, CANUE has produced a
user guide on the process of exposure
assighment using postal codes that addresses
frequently asked questions (FAQs) typically asked
by researchers and similar documentation on
satellite derived greenness metrics. In this regard,
value added content also facilitates research
innovation by supporting researchers to step
outside their normal sphere and formulate new
hypothesis that advance the science e.g. multiple
or cumulative exposure analysis.

Both standardized and customized exposure data
are required. There is significant value in having
consistent data available to and used by all
researchers. Comparisons among different
studies are enhanced, reproducibility of results is
facilitated, and new metrics can be ‘bench-
marked’ against the standard data. We do
recognize, however, there will always be a need
for unique exposure metrics that have strong
theoretical links to specific health outcomes and
populations. There is also value in local data,
compared to national data. For example, landuse
regression models of various air pollutants have
been developed for many Canadian cities. Each
model has predictive variables and coefficients
specific to the city and we know that these
models are not often transferable from one city
to another. Each model provides a more accurate
estimate of local air quality than a single national
model. We see CANUE’s role as one of facilitating
the development and sharing of meaningful
exposure data as they are identified by
researchers’ needs, rather than becoming a
distributor of convenient data.
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5. Challenges

As the CANUE data platform continues to expand
and evolve, we fully expect there to be challenges
around the types of activities we engage in and
the environmental exposure data we develop and
include in the platform. As we move beyond the
proof-of-concept phase, improving the user
experience through better data exploration and
request/delivery processes will streamline and
reduce staff workloads. We are currently
implementing a data browser and access portal
based on PostgreSQL, MapBox, PHP and other
open source applications, which will allow users
to visualize CANUE data holdings and generate
requests, replacing the current manual systems.
However, even at this early stage, the datasets
currently in distribution contain over 150 unique
variables associated with up to 850,000 postal
code locations, for many years. For example, the
annual weather and climate data consist of 35
variables for each postal code, in each of 35
years. The design of the data browser is a
significant logistical exercise and requires
specialized skills to develop and maintain in the
future.

In an era of increasingly open data sharing, we
are experiencing a shift from data poor to data
rich platforms. The process of curating or
selecting data is an ongoing challenge with the
need to balance user requirements, ease of
access and CANUE resources to maintain and
manage data. Including data simply because it is
available does little to contribute to a successful
data platform. There should be some expectation
that the data will be used, but it is not always
clear at the outset. We need to continually survey
emerging research to identify high value
exposure metrics that are expected to be in
demand, as well as survey our membership to
prioritize data development efforts.

Even with careful selection, the CANUE data
holdings are growing at a rapid pace and we are
already facing issues related to data versions. For
example, a better method for processing NDVI

from the MODIS satellite was developed during
an update, but the output was very slightly
different than the original data due to a
geographic projection shift. We now need to
maintain the old version, in case researchers
used it and need to access it in the future, but we
have produced an entirely new dataset that is
now in distribution. We plan to implement a
persistent citation system for each dataset to
help with tracking versions. Even at this early
stage, it is not hard to foresee similar kinds of
issues in the future as new data sources and
processing tools become available, and to predict
that CANUE will need to have substantial
archiving resources and a more robust data
management plan than currently exists.

Growing the data platform beyond a core group
of CANUE members and users will require
additional outreach to engage new data users
and improve accessibility of the data platform for
current users. As a follow up to data user
requests, we will also start tracking data users to
better understand their needs and improve data
gathering on our part e.g. using follow up surveys
with data users.

6. Conclusion

To the best of our knowledge, CANUE is a unique
model for developing and distributing
environmental exposure data for health research.
By the number of data requests filled and
successfully pre-linking our data with Canada’s
major  prospective  cohorts, we have
demonstrated the feasibility of our approach. We
have not solved all the issues, and foresee future
challenges, but are optimistic that we are on the
right track. We have created a critical mass to
advance environmental exposure assessment and
facilitated numerous new collaborations among
researchers who are poised to expand
environmental health research in Canada in the
coming years.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Women+and+girls+in+resource+poor+countries+experience+much+greater+exposure+to+household+air+pollutants+than+men%3A+Results+from+Uganda+and+Ethiopia.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Women+and+girls+in+resource+poor+countries+experience+much+greater+exposure+to+household+air+pollutants+than+men%3A+Results+from+Uganda+and+Ethiopia.
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+Association+between+Indoor+Air+Quality+and+Adult+Blood+Pressure+Levels+in+a+High-Income+Setting.
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+Association+between+Indoor+Air+Quality+and+Adult+Blood+Pressure+Levels+in+a+High-Income+Setting.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Assessment+of+personal+integrated+exposure+to+PM2.5+of+Urban+residents+in+Hong+Kong.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Assessment+of+personal+integrated+exposure+to+PM2.5+of+Urban+residents+in+Hong+Kong.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Exposure+inequality+assessment+for+PM2.5+and+the+potential+association+with+environmental+health+in+Beijing.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Exposure+inequality+assessment+for+PM2.5+and+the+potential+association+with+environmental+health+in+Beijing.
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Light and Radiation

Radon dose coefficients - Recommendation by the

Radiological risks assessment of building materials

German Commission on Radiological Protection
Radon-Dosiskoeffizienten - Empfehlung der
Strahlenschutzkommission
Strahlenschutzkommission, 2017

Radon in US workplaces: A review
Daniels RD, Schubauer-Berigan MK
Radiat Prot Dosimetry. 2017; 176(3):278-286

BfS - Pressemitteilungen - Radonschutz: ein Beitrag

ingredients: Palm oil clinker and fuel ash

Karim MR, Khandaker MU, Asaduzzaman K, Razak
HA, Yusoff SB

Indoor and Built Environment, 2018;
https://doi.org/10.1177/1420326X18776705

Schutz vor Radon ==
Ministerium fur Umwelt, Klima und
Energiewirtschaft Baden-Wirttemberg, 2018

The use of gamma-survey measurements to better

zum nachhaltigen Bauen -
BfS, 2018

A statewide investigation of geographic lung
cancer incidence patterns and radon exposure in a

understand radon potential in urban areas
Berens AS, Diem J, Stauber C, Dai D, Foster S,
Rothenberg R

Sci Total Environ. 2017; 607-608:888-899

Quantitative health impact of indoor radon in
France

low-smoking population

Ou JY, Fowler B, Ding Q, Kirchhoff AC, Pappas L,
Boucher K, Akerley W, Wu Y, Kaphingst K, Harding
G, Kepka D

BMC Cancer. 2018; 18(1):115

Perceived synergistic risk for lung cancer after
environmental report-back study on home
exposure to tobacco smoke and radon

Butler KM, Huntington-Moskos L, Rayens MK,
Wiggins AT, Hahn EJ

Am J Health Promot. 2018; doi:
10.1177/0890117118793886. [Epub ahead of
print]

Digital version of the European atlas of natural
radiation

Cinelli G, Tollefsen T, Bossew P, Gruber V,
Bogucarskis K, De Felice L, De Cort M

J Environ Radioact. 2018; pii: S0265-
931X(17)30708-7

Indoor radon gas (222Rn) levels in homes in
Aldama, Chihuahua, Mexico and the risk of lung
cancer

Lerma-Trevifio C, Rubio-Arias H, Colmenero-Sujo
LH, de Lourdes Villalba M, Ochoa-Rivero JM

Int J Environ Res Public Health. 2018; 15(7). pii:
E1337

Ajrouche R, Roudier C, Cléro E, lelsch G, Gay D,
Guillevic J, Marant Micallef C, Vacquier B, Le Tertre
A, Laurier D

Radiat Environ Biophys. 2018; 57(3):205-214

Estimates of the lung cancer cases attributable to
radon in municipalities of two Apulia provinces
(Italy) and assessment of main exposure
determinants

Ferri GM, Intranuovo G, Cavone D, Corrado V,
Birtolo F, Tricase P, Fuso R, Vilardi V, Sumerano M,
L'abbate N, Vimercati L

Int J Environ Res Public Health. 2018; 15(6). pii:
E1294

Indoor and outdoor radon concentration levels in
Lebanon

Habib RR, Nuwayhid RY, Hamdan Z, Alameddine |,
Katul G

Health Phys. 2018; 115(3):344-353

Radon and lung cancer: What does the public really
know?

Vogeltanz-Holm N, Schwartz GG

J Environ Radioact. 2018; 192:26-31
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https://www.ssk.de/SharedDocs/Beratungsergebnisse_PDF/2017/2017-12-05%20Empf%20Radon-Dosiskoeffizienten_e.pdf?__blob=publicationFile
https://www.ssk.de/SharedDocs/Beratungsergebnisse_PDF/2017/2017-12-05%20Empf%20Radon-Dosiskoeffizienten_e.pdf?__blob=publicationFile
https://www.ssk.de/SharedDocs/Beratungsergebnisse_PDF/2017/2017-12-05%20Empf%20Radon-Dosiskoeffizienten.pdf?__blob=publicationFile
https://www.ssk.de/SharedDocs/Beratungsergebnisse_PDF/2017/2017-12-05%20Empf%20Radon-Dosiskoeffizienten.pdf?__blob=publicationFile
http://journals.sagepub.com/doi/abs/10.1177/1420326X18776705
http://journals.sagepub.com/doi/abs/10.1177/1420326X18776705
https://www.ncbi.nlm.nih.gov/pubmed/28204795
https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/Dokumente/2_Presse_und_Service/Publikationen/Umwelt/Schutz_vor_Radon.pdf
http://www.bfs.de/SharedDocs/Pressemitteilungen/BfS/DE/2018/005.html
http://www.bfs.de/SharedDocs/Pressemitteilungen/BfS/DE/2018/005.html
https://www.ncbi.nlm.nih.gov/pubmed/28711851
https://www.ncbi.nlm.nih.gov/pubmed/28711851
https://www.ncbi.nlm.nih.gov/pubmed/29385999
https://www.ncbi.nlm.nih.gov/pubmed/29385999
https://www.ncbi.nlm.nih.gov/pubmed/29385999
https://www.ncbi.nlm.nih.gov/pubmed/29737422
https://www.ncbi.nlm.nih.gov/pubmed/29737422
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perceived+Synergistic+Risk+for+Lung+Cancer+After+Environmental+Report-Back+Study+on+Home+Exposure+to+Tobacco+Smoke+and+Radon.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perceived+Synergistic+Risk+for+Lung+Cancer+After+Environmental+Report-Back+Study+on+Home+Exposure+to+Tobacco+Smoke+and+Radon.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perceived+Synergistic+Risk+for+Lung+Cancer+After+Environmental+Report-Back+Study+on+Home+Exposure+to+Tobacco+Smoke+and+Radon.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Estimates+of+the+Lung+Cancer+Cases+Attributable+to+Radon+in+Municipalities+of+Two+Apulia+Provinces+(Italy)+and+Assessment+of+Main+Exposure+Determinants.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Estimates+of+the+Lung+Cancer+Cases+Attributable+to+Radon+in+Municipalities+of+Two+Apulia+Provinces+(Italy)+and+Assessment+of+Main+Exposure+Determinants.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Estimates+of+the+Lung+Cancer+Cases+Attributable+to+Radon+in+Municipalities+of+Two+Apulia+Provinces+(Italy)+and+Assessment+of+Main+Exposure+Determinants.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Estimates+of+the+Lung+Cancer+Cases+Attributable+to+Radon+in+Municipalities+of+Two+Apulia+Provinces+(Italy)+and+Assessment+of+Main+Exposure+Determinants.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Digital+version+of+the+European+Atlas+of+natural+radiation
https://www.ncbi.nlm.nih.gov/pubmed/?term=Digital+version+of+the+European+Atlas+of+natural+radiation
https://www.ncbi.nlm.nih.gov/pubmed/?term=Indoor+and+Outdoor+Radon+Concentration+Levels+in+Lebanon.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Indoor+and+Outdoor+Radon+Concentration+Levels+in+Lebanon.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Indoor+Radon+Gas+(222Rn)+Levels+in+Homes+in+Aldama%2C+Chihuahua%2C+Mexico+and+the+Risk+of+Lung+Cancer.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Indoor+Radon+Gas+(222Rn)+Levels+in+Homes+in+Aldama%2C+Chihuahua%2C+Mexico+and+the+Risk+of+Lung+Cancer.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Indoor+Radon+Gas+(222Rn)+Levels+in+Homes+in+Aldama%2C+Chihuahua%2C+Mexico+and+the+Risk+of+Lung+Cancer.
https://www.ncbi.nlm.nih.gov/pubmed/29883874
https://www.ncbi.nlm.nih.gov/pubmed/29883874
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Measuring public knowledge, attitudes, and
behaviors related to radon to inform cancer
control activities and practices

Neri A, McNaughton C, Momin B, Puckett M,
Gallaway MS

Indoor Air. 2018; 28(4):604-610

Radon gas - the hidden killer: What is the role of

family doctors?
Garcia-Rodriguez JA

Can Fam Physician. 2018; 64(7):496-501

Significant reduction in indoor radon in newly built

Global estimate of lung cancer mortality
attributable to residential radon

Gaskin J, Coyle D, Whyte J, Krewksi D

Environ Health Perspect. 2018; 126(5):057009

A cost-effectiveness analysis of lowering residential
radon levels in Sweden-Results from a modelling
study

Svensson M, Barregard L, Axelsson G, Andersson E
Health Policy. 2018; 122(6):687-692

Indoor radon exposure in Italian schools

houses

Finne IE, Kolstad T, Larsson M, Olsen B,
Prendergast J, Rudjord AL

J Environ Radioact. 2018; pii: S0265-
931X(17)30727-0

Estimating the burden of lung cancer and the
efficiency of home radon mitigation systems in
some Canadian provinces

Al-Arydah M

Sci Total Environ. 2018; 626:287-306

Influences of meteorological parameters on indoor

Azara A, Dettori M, Castiglia P, Piana A, Durando P,
Parodi V, Salis G, Saderi L, Sotgiu G

Int J Environ Res Public Health. 2018; 15(4). pii:
E749

An assessment of the effectiveness of UK building
regulations for new homes in radon affected areas
Denman AR, Crockett RGM, Groves-Kirkby CJ

J Environ Radioact. 2018; 192:166-171

Bronchus and lung cancer incidence in population

radon concentrations (222Rn) excluding the
effects of forced ventilation and radon exhalation

living around the former uranium maining and
miling sites

from soil and building materials
Schubert M, Musolff A, Weiss H
J Environ Radioact. 2018;192:81-85

Radon exposure-induced genetic variations in lung

Chobanova N, lvanova K, Stojanovska Z, Atanasov T
Radiat Prot Dosimetry. 2018; doi:
10.1093/rpd/ncy090. [Epub ahead of print]

Assessment of community awareness and practices

cancers among never smokers
Choi JR, Koh SB, Kim HR, Lee H, Kang DR
J Korean Med Sci. 2018; 33(29):e207

concerning indoor air pollutants - Madison County,
Alabama, June 2017

Siza C, Morrison M, Harris S, Hatch T, Tyler M.
MMWR Morb Mortal Wkly Rep. 2018; 67(15):447-
450
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Estimating+the+burden+of+lung+cancer+and+the+efficiency+of+home+radon+mitigation+systems+in+some+Canadian+provinces.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Estimating+the+burden+of+lung+cancer+and+the+efficiency+of+home+radon+mitigation+systems+in+some+Canadian+provinces.
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https://www.ncbi.nlm.nih.gov/pubmed/29982000
https://www.ncbi.nlm.nih.gov/pubmed/?term=Influences+of+meteorological+parameters+on+indoor+radon+concentrations+(222Rn)+excluding+the+effects+of+forced+ventilation+and+radon+exhalation+from+soil+and+building+materials.
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https://www.ncbi.nlm.nih.gov/pubmed/29672477
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Allergies and Respiratory Diseases

Allergien -

Umweltbundesamt, 2018

The role of the indoor environment: Residential
determinants of allergy, asthma and pulmonary
function in children from a US-Mexico border
community

Svendsen ER, Gonzales M, Commodore A

Sci Total Environ. 2018; 616-617:1513-1523

Pollen associated allergic diseases in times of
climate change - New data on the development in
Germany

Pollen-assoziierte allergische Erkrankungen in
Zeiten des Klimawandels - Neue Daten zur
Entwicklung in Deutschland -

Hoflich C

UMID 01/2018

Gesundheit: Elektronisches
Polleninformationsnetzwerk Bayern (ePIN) -
Internetangebot -

Bayerisches Landesamt fiir Gesundheit und
Lebensmittelsicherheit, 2018

Bacteria, Mould and Dampness

Legionella contamination in warm water systems:

Schadstoffquelle Staubsauger? -
Umweltbundesamt, 2018

Air- and dust-borne fungi in indoor and outdoor
home of allergic patients in a dust-storm-affected
area

Shabankarehfard E, Ostovar A, Farrokhi S, Naeimi
B, Zaeri S, Nazmara, Keshtkar M, Sadeghzadeh F,
Dobaradaran S

Immunol Invest. 2017; 46(6):577-589

Airborne bioaerosols and their impact on human
health

Kim KH, Kabir E, Jahan SA

J Environ Sci (China). 2018; 67:23-35

Ambrosia - Gefdhrliches Gewachs fir Allergiker -

Umweltbundesamt, 2018

Household environmental exposures during

A species-level survey
Dilger T, Melzl H, Gessner A
Int J Hyg Environ Health. 2018 ;221(2):199-210

Factors influencing microbial colonies in the air of

gestation and birth outcomes: A cross-sectional
study in Shanghai, China

Liu W, Huang C, Cai J, Wang X, Zou Z, Sun C

Sci Total Environ. 2018; 615:1110-1118

Occupational exposure level of pig facility workers

operating rooms

Fu Shaw L, Chen IH, Chen CS, Wu HH, Lai LS, Chen
YY, Wang F

BMC Infect Dis. 2018; 18(1):4

to chemical and biological pollutants
Chmielowiec-Korzeniowska A, Tymczyna L, Pyrz M,
Trawinska B, Abramczyk K, Dobrowolska M

Ann Agric Environ Med. 2018; 25(2):262-267
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https://www.umweltbundesamt.de/publikationen/auswahlbibliografie-allergien
https://www.umweltbundesamt.de/themen/schadstoffquelle-staubsauger
https://www.ncbi.nlm.nih.gov/pubmed/29107378?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/29107378?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/29107378?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/29107378?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/28742415?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/28742415?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/28742415?dopt=Abstract
https://www.umweltbundesamt.de/publikationen/umid-012018
https://www.umweltbundesamt.de/publikationen/umid-012018
https://www.umweltbundesamt.de/publikationen/umid-012018
https://www.ncbi.nlm.nih.gov/pubmed/29778157?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/29778157?dopt=Abstract
https://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/biologische_umweltfaktoren/bioaerosole/epin.htm
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https://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/biologische_umweltfaktoren/bioaerosole/epin.htm
https://www.umweltbundesamt.de/themen/ambrosia-gefaehrliches-gewaechs-fuer-allergiker
https://www.ncbi.nlm.nih.gov/pubmed/?term=Legionella+contamination+in+warm+water+systems%3A+A+species-level+survey
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Microorganisms @ materials surfaces in aircraft:
Potential risks for public health? - A systematic
review

Zhao B, Dewald C, Hennig M, Bossert J, Bauer M,
Pletz MW, Jandt KD

Travel Med Infect Dis. 2018; pii: S1477-
8939(18)30241-2

Risk factors for transmission of Salmonella typhi in

Cholera outbreak in Dadaab refugee camp, Kenya -
November 2015-June 2016

Golicha Q, Shetty S, Nasiblov O, Hussein A,
Wainaina E, Obonyo M, Macharia D, Musyoka RN,
Abdille H, Ope M, Joseph R, Kabugi W, Kiogora J,
Said M, Boru W, Galgalo T, Lowther SA, Juma B,
Mugoh R, Wamola N, Onyango C, Gura Z,
Widdowson MA, DeCock KM, Burton JW

MMWR Morb Mortal Wkly Rep. 2018; 67(34):958-
961

Evidence from SINPHONIE project: Impact of home

Mahama refugee camp, Rwanda: a matched case-

environmental exposures on respiratory health

control study
Nyamusore J, Nahimana MR, Ngoc CT, Olu O, Isiaka

A, Ndahindwa V, Dassanayake L, Rusanganwa A
Pan Afr Med J. 2018; 29:148. doi:
10.11604/pam;.2018.29.148.12070

Smoking / Environmental Tobacco Smoke

Wie gefdhrlich sind Tabakerhitzer? -
Bundesinstitut fur Risikobewertung, 2018

E-cigarettes: An update on considerations for the

among school-age children in Romania

LuY, Lin S, Lawrence WR, Lin Z, Gurzau E, Csobod
E, Neamtiu IA

Sci Total Environ. 2018; 621:75-84

Levels of selected analytes in the emissions of
"heat not burn" tobacco products that are relevant
to assess human health risks

Mallock N, Boss L, Burk R, Danziger M, Welsch T,
Hahn H, Trieu HL, Hahn J, Pieper E, Henkler-
Stephani F, Hutzler C, Luch A

Arch Toxicol. 2018; 92(6):2145-2149

Electronic cigarettes and indoor air quality: a

otolaryngologist

Govindarajan P, Spiller HA, Casavant MJ,
Chounthirath T, Smith GA

Pediatrics. 2018; 141(5). pii: e20173361

Pro-inflammatory effects of e-cigarette vapour
condensate on human alveolar macrophages
Scott A, Lugg ST, Aldridge K, Lewis KE, Bowden A,
Mahida RY, Grudzinska FS, Dosanjh D, Parekh D,
Foronjy R, Sapey E, Naidu B, Thickett DR

Thorax. 2018. pii: thoraxjnl-2018-211663

Tabak- und Alkoholkonsum bei 11- bis 17-Jdhrigen

review of studies using human volunteers
Zainol Abidin N, Zainal Abidin E, Zulkifli A,
Karuppiah K, Syed Ismail SN, Amer Nordin AS
Rev Environ Health. 2017; 32(3):235-244

Establishing smoke-free homes in the indigenous
populations of Australia, New Zealand, Canada and
the United States: A systematic literature review
Stevenson L, Campbell S, Bohanna |, Gould GS,
Robertson J, Clough AR

Int J Environ Res Public Health. 2017; 14(11). pii:
E1382

E-cigarettes: An update on considerations for the

in Deutschland - Querschnittergebnisse aus KiGGS

otolaryngologist

Welle 2 und Trends =
RKI, Journal of Health Monitoring 2/2018RKI, 2018

Biyani S, Derkay CS
Int J Pediatr Otorhinolaryngol. 2017; 94:14-16
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Ageing Society

Urban ageing
van Hoof J, Kazak JK

Indoor and Built Environment 2018; 5:583-586

Neighborhood environment walkability and health-

The housing challenges of low-income older adults
and the role of federal policy

Stone Rl

J Aging Soc Policy. 2018; 30(3-4):227-243

Co-designing urban living solutions to improve

related quality of life among older adults in Hong

older people's mobility and well-being

Kong
Zhao Y, Chung PK
Arch Gerontol Geriatr. 2017; 73:182-186

Social Inequality

Lung cancer and socioeconomic status in a pooled

Cinderby S, Cambridge H, Attuyer K, Bevan M,
Croucher K, Gilroy R, Swallow D
J Urban Health. 2018; 95(3):409-422

Reducing inequity in urban health: have the intra-

analysis of case-control studies

Hovanec J, Siemiatycki J, Conway DI, Olsson A,
Sticker I, Guida F, Jockel KH, Pohlabeln H, Ahrens
W, Briiske I, Wichmann HE, Gustavsson P,
Consonni D, Merletti F, Richiardi L, Simonato L,
Fortes C, Parent ME, McLaughlin J, Demers P, Landi
MT, Caporaso N, Tarddn A, Zaridze D, Szeszenia-
Dabrowska N, Rudnai P, Lissowska J, Fabianova E,
Field J, Dumitru RS, Bencko V, Foretova L, Janout V,
Kromhout H, Vermeulen R, Boffetta P, Straif K,
Schiiz J, Kendzia B, Pesch B, Briining T, Behrens T
PLoS One. 2018; 13(2):e0192999

Community social capital, built environment, and

urban differentials in reproductive health service
utilization and child nutritional outcome narrowed
in Bangladesh?

Angeles G, Ahsan KZ, Streatfield PK, El Arifeen S,
Jamil K

J Urban Health. 2018; doi: 10.1007/s11524-018-
0307-x. [Epub ahead of print]

Using a clustering approach to investigate socio-

income-based inequality in depressive symptoms

environmental inequality in preterm birth-a study

among older people in japan: an ecological study

conducted at fine spatial scale in Paris (France)

from the JAGES project

Haseda M, Kondo N, Ashida T, Tani Y, Takagi D,
Kondo K

J Epidemiol. 2018; 28(3):108-116

Mental Health

Crowded living and its association with mental ill-

Deguen S, Ahlers N, Gilles M, Danzon A, Carayol M,
Zmirou-Navier D, Kihal-Talantikite W

Int J Environ Res Public Health. 2018 ;15(9). pii:
E1895

Neighborhood, social cohesion, and the elderly's

health among recently-arrived migrants in Sweden:

depression in Shanghai

a quantitative study
Mangrio E, Zdravkovic S
BMC Res Notes. 2018; 11(1):609

Miao J, Wu X, Sun X
Soc Sci Med. 2018; pii: S0277-9536(18)30446-5
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Housing quality and mental health: the association

Adaptive behaviour of persons with functional

between pest infestation and depressive
symptoms among public housing residents
Shah SN, Fossa A, Steiner AS, Kane J, Levy I,
Adamkiewicz G, Bennett-Fripp WM, Reid M

J Urban Health. 2018; doi: 10.1007/s11524-018-
0298-7. [Epub ahead of print]

The impact of social housing on mental health:
longitudinal analyses using marginal structural
models and machine learning-generated weights
Bentley R, Baker E, Simons K, Simpson JA, Blakely T
Int J Epidemiol. 2018; doi: 10.1093/ije/dyy116.
[Epub ahead of print]

Housing Conditions and Home Safety

Environmental and physical factors predisposing
middle-aged and older Japanese adults to falls and

limitation: Housing adaptations in Spain
Article in Spanish

Alonso Lépez F

Rev Esp Geriatr Gerontol. 2018; 53(5):285-292

Early childhood cognitive development is affected
by interactions among illness, diet,
enteropathogens and the home environment:
findings from the MAL-ED birth cohort study
MAL-ED Network Investigators

BMJ Glob Health. 2018; 3(4):e000752

Home safety fall and accident risk among
prematurely aging, formerly homeless adults

fall-related fractures in the home

Tanaka T, Matsumoto H, Son BK, Imaeda S,
Uchiyama E, Taniguchi S, Nishino A, Miura T,
Tanaka T, Otsuki T, Nishide K, lijima K, Okata J

Geriatr Gerontol Int. 2018; doi: 10.1111/ggi.13494.

[Epub ahead of print]

Health impact, and economic value, of meeting
housing quality standards: a retrospective
longitudinal data linkage study

Rodgers SE, Bailey R, Johnson R, Poortinga W,
Smith R, Berridge D, Anderson P, Phillips C, Lannon
S, Jones N, Dunstan FD, Morgan J, Evans SY, Every
P, Lyons RA

Southampton (UK): NIHR Journals Library; 2018

Thermal Comfort / Energy

Recommendations for the compilation of heat-
health action plans

Handlungsempfehlungen fir die Erstellung von
Hitzeaktionsplanen -

Straff W, Mucke HG

UMID 01/2018

An evidence-based review of impacts, strategies
and tools to mitigate urban heat islands

Leal Filho W, Echevarria Icaza L, Emanche VO,
Quasem Al-Amin A

Int J Environ Res Public Health. 2017; 14(12). pii:
E1600

Gutman SA, Amarantos K, Berg J, Aponte M,
Gordillo D, Rice C, Smith J, Perry A, Wills T, Chen E,
Peters R, Schluger Z

Am J Occup Ther. 2018 ;72(4):7204195030p1-
7204195030p9

Changing the housing environment to reduce
obesity in public housing residents: a cluster
randomized trial

Bowen DJ, Quintiliani LM, Bhosrekar SG, Goodman
R, Smith E

BMC Public Health. 2018; 18(1):883

Numerical investigation of thermal comfort and
transport of expiratory contaminants in a
ventilated office with an air curtain system

Park DY, Chang S

Indoor and Built Environment 2018;
https://doi.org/10.1177%2F1420326X18770238

Optical properties of traditional clay tiles for
ventilated roofs and implication on roof thermal
performance

Di Giuseppe E, Sabbatini S, Cozzolino N, Stipa P,
D’Orazio M

Journal of Building Physics 2018;
https://doi.org/10.1177%2F1744259118772265
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Wie Stadte bei Hitzewellen und Starkregen
reagieren kdnnen - kreative Projekte zeigen, wie es

Assessing urban population vulnerability and
environmental risks across an urban area during

geht -
Umweltbundesamt, 2018

The urban heat island: Implications for health in a

heatwaves - Implications for health protection
Macintyre HL, Heaviside C, Taylor J, Picetti R,
Symonds P, Cai XM, Vardoulakis S

Sci Total Environ. 2018; 610-611:678-690

Symptomatic response of the elderly with

changing environment
Heaviside C, Macintyre H, Vardoulakis S
Curr Environ Health Rep. 2017; 4(3):296-305

Building envelope with variable thermal
performance: Opportunities and challenges
Wang X, Sun X, Yu CWF

Indoor and Built Environment 2018, 6:729-733

The dynamic thermal process of indoor
environment and building envelope during
intermittent heating

Li Y, Wang M, Zhang Y, Long E

Indoor and Built Environment 2018;
https://doi.org/10.1177%2F1420326X18771129

Predictors of summertime heat index levels in New

York city apartments
Quinn A, Kinney P, Shaman J
Indoor Air. 2017; 27(4):840-851

cardiovascular disease during the heat wave in
Slovenia

Fink R, Erzen |, Medved S

Cent Eur J Public Health. 2017; 25(4):293-298

Effects of simulated weightlessness on thermal
sweating of human body: An experimental study
Zhu H, WangH, YuC, Liuz

Indoor and Built Environment 2018;
https://doi.org/10.1177%2F1420326X18770501

Heat effects of ambient apparent temperature on
all-cause mortality in Cape Town, Durban and
Johannesburg, South Africa: 2006-2010
Wichmann J

Sci Total Environ. 2017; 587-588:266-272. doi:
10.1016/j.scitotenv.2017.02.135
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Urban Planning / Built Environment

Increases in use and activity due to urban renewal:

Green remediation of contaminated sediment by

effect of a natural experiment

Andersen HB, Christiansen LB, Klinker CD, Ersbgll
AK, Troelsen J, Kerr J, Schipperijn J

Am J Prev Med. 2017; 53(3):e81-e87

Wege zur energetischen Stadtsanierung:
Arbeitshilfe jetzt online -
Umweltbundesamt, 2018

Health co-benefits of green building design
strategies and community resilience to urban
flooding: A systematic review of the evidence
Houghton A, Castillo-Salgado C

Int J Environ Res Public Health. 2017; 14(12). pii:
E1519

The Canadian Urban Environmental Health
Research Consortium - a protocol for building a
national environmental exposure data platform for
integrated analyses of urban form and health
Brook JR, Setton EM, Seed E, Shooshtari M, Doiron
D; CANUE — The Canadian Urban Environmental
Health Research Consortium.

BMC Public Health. 2018; 18(1):114

Noise

Exposure to night-time traffic noise, melatonin-
regulating gene variants and change in glycemia in

stabilization/solidification with industrial by-
products and CO, utilization

Wang L, Chen L, Tsang DCW, Li JS, Yeung TLY, Ding
S, Poon CS

Sci Total Environ. 2018; 631-632:1321-1327

Urbaner Umweltschutz fiir eine umweltorientierte
Stadtentwicklung -
Umweltbundesamt, 2018

Inner-city green space and its association with
body mass index and prevalent type 2 diabetes: a
cross-sectional study in an urban German city
Miller G, Harhoff R, Rahe C, Berger K

BMJ Open. 2018; 8(1):e019062

Wie néchtlicher Fluglarm Gehirn und BlutgefilRe

schadigt -

adults

Eze IC, Imboden M, Foraster M, Schaffner E, Kumar
A, Vienneau D, Héritier H, Rudzik F, Thiesse L,
Pieren R, von Eckardstein A, Schindler C, Brink M,
Wunderli JM, Cajochen C, R66sli M, Probst-Hensch
N

Int J Environ Res Public Health. 2017; 14(12). pii:
E1492

Deutsches Arzteblatt, 2018
Crucial role for Nox2 and sleep deprivation in

aircraft noise-induced vascular and cerebral

oxidative stress, inflammation, and gene regulation

Kroller-Schon S, Daiber A, Steven S, Oelze M, Frenis
K, Kalinovic S, Heimann A, Schmidt FP, Pinto A,
Kvandova M, Vujacic-Mirski K, Filippou K, Dudek M,
Bosmann M, Klein M, Bopp T, Hahad O, Wild PS,
Frauenknecht K, Methner Schmidt ER, Rapp S,
Mollnau H, Miinzel T

Eur Heart J. 2018; 39(38):3528-3539
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Development of the WHO Environmental Noise
Guidelines for the European region: An
introduction

Jarosiniska D, Héroux ME, Wilkhu P, Creswick J,
Verbeek J, Wothge J, Paunovic¢ E

Int J Environ Res Public Health. 2018; 15(4). pii:
ES13

Home as a place of noise control for the elderly? A

Acoustical standards news
Struck CJ
J Acoust Soc Am. 2018; 144(1):354.

Urban road traffic noise and noise annoyance - A

cross-sectional study on potential mediating
effects and associations between road traffic noise

study on perceived noise control and its value
among the elderly

exposure, access to a quiet side, dwelling-related
green and noise annoyance

Riedel N, Kockler H, Scheiner J, van Kamp |, Erbel R,
Loerbroks A, ClaRen T, Bolte G

Int J Environ Res Public Health. 2018; 15(5). pii:
E1036

Comparison of sensitivity and annoyance to road

Riedel N, Kockler H, Scheiner J, van Kamp |, Erbel R,
Loerbroks A, ClaBen T, Bolte G

Eur J Public Health. 2018; doi:
10.1093/eurpub/cky141. [Epub ahead of print]

Reduction in the noise pollution within residential

traffic and community noise between a South
African and a Swiss population sample

Sieber C, Ragettli MS, Brink M, Olaniyan T, Baatjies
R, Saucy A, Vienneau D, Probst-Hensch N, Dalvie
MA, R66sli M

Environ Pollut. 2018; 241:1056-1062

Chronic lead exposure induces cochlear oxidative

environments - What has been achieved so far?
Verringerung der Lairmbelastungen am Wohnort —
Was wurde bisher erreicht? ==

Heinecke-Schmitt R, Jacker-Clppers M,
Schreckenberg D

Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2018; 61(6):637-644

A multilevel analysis of perceived noise pollution,

stress and potentiates noise-induced hearing loss

geographic contexts and mental health in Beijing

Jamesdaniel S, Rosati R, Westrick J, Ruden DM
Toxicol Lett. 2018; 292:175-180

Comparing attention and cognitive function in
school children across noise conditions: A quasi-
experimental study

Bhang SY, Yoon J, Sung J, Yoo C, Sim C, Lee C, Lee J,
Lee

Psychiatry Investig. 2018; 15(6):620-627

Environmental noise exposure and
neurodevelopmental and mental health problems

Ma J, Li C, Kwan MP, Chai Y
Int J Environ Res Public Health. 2018; 15(7). pii:
E1479

Influence of noise resulting from the location and
conditions of classrooms and schools in upper
Egypt on teachers' voices

Phadke KV, Abo-Hasseba A, Svec JG, Geneid A

J Voice. 2018; pii: S0892-1997(18)30008-0

Aircraft noise and psychological ill-health: The
results of a cross-sectional study in France

in children: A systematic review

Zare Sakhvidi F, Zare Sakhvidi MJ, Mehrparvar AH,
Dzhambov AM

Curr Environ Health Rep. 2018; 5(3):365-374

Baudin C, Lefevre M, Champelovier P, Lambert J,
Laumon B, Evrard AS

Int J Environ Res Public Health. 2018; 15(8). pii:
E1642
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Using residential proximity to wind turbines as an

Long-term exposure to wind turbine noise at night

alternative exposure measure to investigate the
association between wind turbines and human
health

Barry R, Sulsky SI, Kreiger N

J Acoust Soc Am. 2018; 143(6):3278

Impacts of low frequency noise exposure on well-

and risk for diabetes: A nationwide cohort study
Poulsen AH, Raaschou-Nielsen O, Pefa A,
Hahmann AN, Nordsborg RB, Ketzel M, Brandt J,
Sgrensen M

Environ Res. 2018; 165:40-45

Association between noise exposure and diabetes:

being: A case-study from Portugal
Alves JA, Silva LT, Remoaldo PC
Noise Health. 2018; 20(95):131-145

Residential road traffic noise as a risk factor for
hypertension in adults: Systematic review and
meta-analysis of analytic studies published in the

A systematic review and meta-analysis

Zare Sakhvidi MJ, Zare Sakhvidi F, Mehrparvar AH,
Foraster M, Dadvand P

Environ Res. 2018; 166:647-657

Spatial clusters of daytime sleepiness and
association with nighttime noise levels in a Swiss
general population (GeoHypnolaus)

period 2011-2017
Dzhambov AM, Dimitrova DD
Environ Pollut. 2018; 240:306-318

Neighbour and traffic noise annoyance: A
nationwide study of associated mental health and
perceived stress

Jensen HAR, Rasmussen B, Ekholm O

Eur J Public Health. 2018, doi:
10.1093/eurpub/cky091. [Epub ahead of print]

Miscellaneous

The role of omics in the application of adverse
outcome pathways for chemical risk assessment
Brockmeier EK, Hodges G, Hutchinson TH, Butler E,
Hecker M, Tollefsen KE, Garcia-Reyero N, Kille P,
Becker D, Chipman K, Colbourne J, Collette TW,
Cossins A, Cronin M, Graystock P, Gutsell S,
Knapen D, Katsiadaki I, Lange A, Marshall S, Owen
SF, Perkins EJ, Plaistow S, Schroeder A, Taylor D,
Viant M, Ankley G, Falciani F

Toxicol Sci. 2017; 158(2):252-262

Joost S, Haba-Rubio J, Himsl R, Vollenweider P,
Preisig M, Waeber G, Marques-Vidal P, Heinzer R,
Guessous |

Int J Hyg Environ Health. 2018; 221(6):951-957

Platinum, palladium, rhodium, molybdenum and
strontium in blood of urban woman in nine
countries

Rentschler G, Rodushkin I, Cerna M, Chen C, Harari
F, Harari R, Horvat M, Hruba F, Kasparova 8,
Koppova K, Krskova A, Krsnik M, Laamech J, Li YF,
Loéfmark L, Lundh T, Lundstrém NG, Lyoussi B,
Mazej D, Osredkar J, Pawlas K, Pawlas N,
Prokopowicz A, Skerfving S, Snoj Tratnik J,
Spevackova V, Spiric Z, Sundkvist A, Stromberg U,
Vadla D, Wranova K, Zizi S, Bergdahl IA

Int J Hyg Environ Health. 2018; 221(2):223-230

WHO Collaborating Centre for Housing and Health - Baden-Wirttemberg State Health Office 36


https://www.ncbi.nlm.nih.gov/pubmed/29960435
https://www.ncbi.nlm.nih.gov/pubmed/29960435
https://www.ncbi.nlm.nih.gov/pubmed/29960435
https://www.ncbi.nlm.nih.gov/pubmed/29960435
https://www.ncbi.nlm.nih.gov/pubmed/?term=Long-term+exposure+to+wind+turbine+noise+at+night+and+risk+for+diabetes%3A+A+nationwide+cohort+study.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Long-term+exposure+to+wind+turbine+noise+at+night+and+risk+for+diabetes%3A+A+nationwide+cohort+study.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Impacts+of+low+frequency+noise+exposure+on+well-being%3A+a+case-study+from+portugal.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Impacts+of+low+frequency+noise+exposure+on+well-being%3A+a+case-study+from+portugal.
https://www.ncbi.nlm.nih.gov/pubmed/30006240
https://www.ncbi.nlm.nih.gov/pubmed/30006240
https://www.ncbi.nlm.nih.gov/pubmed/?term=Residential+road+traffic+noise+as+a+risk+factor+for+hypertension+in+adults%3A+Systematic+review+and+meta-analysis+of+analytic+studies+published+in+the+period+2011-2017.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Residential+road+traffic+noise+as+a+risk+factor+for+hypertension+in+adults%3A+Systematic+review+and+meta-analysis+of+analytic+studies+published+in+the+period+2011-2017.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Residential+road+traffic+noise+as+a+risk+factor+for+hypertension+in+adults%3A+Systematic+review+and+meta-analysis+of+analytic+studies+published+in+the+period+2011-2017.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Residential+road+traffic+noise+as+a+risk+factor+for+hypertension+in+adults%3A+Systematic+review+and+meta-analysis+of+analytic+studies+published+in+the+period+2011-2017.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spatial+clusters+of+daytime+sleepiness+and+association+with+nighttime+noise+levels+in+a+Swiss+general+population+(GeoHypnoLaus).
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spatial+clusters+of+daytime+sleepiness+and+association+with+nighttime+noise+levels+in+a+Swiss+general+population+(GeoHypnoLaus).
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spatial+clusters+of+daytime+sleepiness+and+association+with+nighttime+noise+levels+in+a+Swiss+general+population+(GeoHypnoLaus).
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neighbour+and+traffic+noise+annoyance%3A+a+nationwide+study+of+associated+mental+health+and+perceived+stress.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neighbour+and+traffic+noise+annoyance%3A+a+nationwide+study+of+associated+mental+health+and+perceived+stress.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neighbour+and+traffic+noise+annoyance%3A+a+nationwide+study+of+associated+mental+health+and+perceived+stress.
https://www.ncbi.nlm.nih.gov/pubmed/28525648?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/28525648?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/?term=Platinum%2C+palladium%2C+rhodium%2C+molybdenum+and+strontium+in+blood+of+urban+woman+in+nine+countries
https://www.ncbi.nlm.nih.gov/pubmed/?term=Platinum%2C+palladium%2C+rhodium%2C+molybdenum+and+strontium+in+blood+of+urban+woman+in+nine+countries
https://www.ncbi.nlm.nih.gov/pubmed/?term=Platinum%2C+palladium%2C+rhodium%2C+molybdenum+and+strontium+in+blood+of+urban+woman+in+nine+countries

Housing and Health

WHO CC Newsletter No. 29 - October 2018

Causes of death in patients with Itai-itai disease
suffering from severe chronic cadmium poisoning:

How adverse outcome pathways can aid the
development and use of computational prediction

a nested case-control analysis of a follow-up study

models for regulatory toxicology

in Japan
Nishijo M, Nakagawa H, Suwazono Y, Nogawa K,

Kido T
BMJ Open. 2017; 7(7):e015694

Environmental exposures and fetal growth: the
Haifa pregnancy cohort study

Golan R, Kloog |, Almog R, Gesser-Edelsburg A,
Negev M, Jolles M, Shalev V, Eisenberg VH, Koren
G, Abu Ahmad W, Levine H

BMC Public Health. 2018; 18(1):132

Determination of plasma concentrations of
organochlorine pesticides and polychlorinated
biphenyls in pet cats and dogs

Yavuz O, Arslan HH, Esin C, Das YK, Aksoy A
Toxicol Ind Health. 2018; 34(8):541-553

Exposure of dioxin-like chemicals in participants of

Wittwehr C, Aladjov H, Ankley G, Byrne HJ, de
Knecht J, Heinzle E, Klambauer G, Landesmann B,
Luijten M, MacKay C, Maxwell G, Meek ME, Paini
A, Perkins E, Sobanski T, Villeneuve D, Waters KM,
Whelan M

Toxicol Sci. 2017; 155(2):326-336

Consumers' perceptions of biocidal products in
households

Wieck S, Olsson O, Kimmerer K

Int J Hyg Environ Health. 2018; 221(2):260-268

Occurrence and potential human health risks of
semi-volatile organic compounds in drinking water
from cities along the Chinese coastland of the
Yellow Sea

Li Z, Chang F, Shi P, Chen X, Yang F, Zhou Q, Pan Y,
LiA

Chemosphere. 2018; 206:655-662

Identification of biphenyl-metabolising microbes in

the Anniston community health survey follow-up

activated biosludge using cultivation-independent

Yang E, Pavuk M, Sjodin A, Lewin M, Jones R, Olson
J, Birnbaum L
Sci Total Environ. 2018; 637-638:881-891

Persistent organochlorine pollutants in plasma,
blood pressure, and hypertension in a longitudinal

and -dependent approaches
Song M, Jiang L, Zhang D, Luo C, Yin H, Li Y, Zhang G
J Hazard Mater. 2018; 353:534-541

Source characterization and risk of exposure to
atmospheric polychlorinated biphenyls (PCBs) in

study

Donat-Vargas C, Akesson A, Tornevi A, Wennberg
M, Sommar J, Kiviranta H, Rantakokko P, Bergdahl
IA

Hypertension. 2018; 71(6):1258-1268

Elektroautos sind keine Gefahr fir
Herzschrittmacher =
Deutsches Arzteblatt, 2018

Neue Liste fir maximale Stoffkonzentrationen am

Ghana

Hogarh JN, Seike N, Kobara Y, Carboo D, Fobil JN,
Masunaga S

Environ Sci Pollut Res Int. 2018; 25(17):16316-
16324

Tatowiermittel — Ein Risiko, das unter die Haut geht
(]

BfR2GO, 2018

Die Zukunft im Blick: 3D-Druck ™=

Arbeitsplatz -

Deutsches Arzteblatt, 2018

Umweltbundesamt, 2018
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Event Announcements

Hereby we inform you about the conferences and meetings in the disciplines relevant to Housing and

Health. We request you to validate the correctness of the information. The WHO Collaboration Centre for

Housing and Health does not take responsibility for the authenticity of the information provided herein.

Healthy Buildings Summit 2018

25th - 27th of October 2018

Seven Springs, PA, USA

Further information: Healthy Buildings Summit 2018

First WHO Global Conference on Air Quality and Health

30th of October - 1st of November 2018

Geneva, Switzerland

Further information: WHQ's First Global Conference on Air Pollution and Health

For more information, please contact: ambientair@who.int

Urban Transitions 2018

25th - 27th of November 2018

Sitges, Barcelona, Spain

Further information: Urban Transitions

15th International Conference on Urban Health

26th - 30th of November 2018

Kampala, Uganda

Further information: 15th International Conference on Urban Health

World Forum on Urban Forests

28th of November - 1st of December 2018

Mantova, Italy

Further information: Mantova World Forum Urban Forest

Hitze in der Stadt - kommunale Klimavorsorge -

22nd - 23rd of May 2019
Disseldorf, Germany
Further information: Hitze in der Stadt - kommunale Klimavorsorge
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Message Board

In this section we will inform you about activities and projects related to housing and health that are being
carried out by WHO or the WHO CC. This may relate to ongoing activities and projects, as well as invitations
to participate in data collections or case study projects.

WHO work on indoor, built and urban environments

Launch of WHO Environmental Noise Guidelines

The WHO Environmental Noise Guidelines for the European Region were launched by the WHO Regional
Office for Europe on the 10th of October in Basel, Switzerland. The guidelines provide guidance on
protecting human health from harmful exposure to environmental noise by setting health-based
recommendations on average environmental noise exposure of five relevant sources of environmental
noise. These sources are: road traffic noise, railway noise, aircraft noise, wind turbine noise and leisure
noise.

The Environmental Noise Guidelines aim to support the legislation and policy-making process on local,
national and international level. The WHO guideline values are public health-oriented recommendations,
based on scientific evidence of the health effects and on an assessment of achievable noise levels.

For further information, please go here.

International Healthy Cities Conference (Belfast, United Kingdom, 1-4 October 2018)

Healthy Cities is a global movement working to put health high on the social, economic and political agenda
of city governments. For 30 years the WHO European Healthy City Network has brought together some 100
flagship cities and approximately 30 national networks. The flagship cities interact directly with
WHO/Europe, while the national networks bring together cities in a given Member State. In both cases,
WHO provides strategic and technical support as well as capacity-building. Together the flagship cities and
national networks cover some 1400 municipalities.

As well as celebrating 30 years of Healthy Cities as a network and a global movement, the Conference has
focused on the 6 themes of the new political vision for the WHO European Healthy Cities Network, drafted
by the Network’s Political Vision Group: people, place, participation, prosperity, planet and peace. The
details of the new phase were also announced, along with the new cohort of designated healthy cities.

For further information, please go to the conference website.

Making the link between transport, health, environment and achieving the SDGs

Everyone has a role to play in implementing the 2030 Agenda for Sustainable Development and reaching
the Sustainable Development Goals (SDGs), including governments, intergovernmental organizations, civil
society, the private sector and people everywhere.

A new publication, entitled “Making THE (transport, health and environment) link”, presents the results of
an analysis of how countries can advance the 2030 Agenda by working through the Transport, Health and
Environment Pan-European Programme (THE PEP).
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THE PEP contributes to SDG-related efforts by offering countries a unique intersectoral policy platform, and
by establishing collaborative partnerships across the 3 sectors with a focus on achieving healthy, clean,
zero-emission mobility and transport for all in Europe.

The report can be accessed here.
Global Health Observatory — urban health data

As part of the WHO Global health Observatory database, there is a section of the observatory reflecting the
theme of this newsletter — urban settings and health. The observatory provides access to global and
national statistics for a range of urban issues.

For details, see the observatory website.

WHO's First Global Conference on Air Pollution and Health

The first Global Conference on Air Pollution and Health will be held at WHO Headquarters in Geneva on 30
October - 1 November 2018.

The conference is being held in collaboration with UN Environment, World Meteorological Organization
(WMO), the Secretariat of the UN Framework Convention on Climate Change (UNFCCC), the Climate and
Clean Air Coalition to Reduce Short-Lived Climate Pollutants (CCAC) and the United Nations Economic
Commission for Europe (UNECE).

Participants will include Ministers of Health and Environment and other national government
representatives; representatives of intergovernmental agencies, health professionals, other sectors (e.g.
transport, energy, etc.), as well as from research, academia and civil society.

The conference responds to a World Health Assembly mandate to combat one of the world’s most
significant causes of premature death, causing some 7 million deaths annually. Air pollution in most cities
exceeds recommended WHO Air Quality levels and household air pollution is a leading killer in poor rural
and urban homes. Up to 1/3 of deaths from stroke, lung cancer and heart disease are due to air pollution.

Affordable strategies exist to reduce key pollution emissions from the transport, energy, agriculture, waste
and housing sectors. Health-conscious strategies can reduce climate change and support Sustainable
Development Goals for health, energy and cities.

For more information, go here. Remote participation will be facilitated by webcasting and live-streaming of
the sessions.

2018 International lead poisoning prevention week of action

From 21 to 27 October 2018 the international lead poisoning prevention week of action will take place,
with a particular focus on eliminating lead paint.
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Lead poisoning is preventable, yet the Institute for Health Metrics and Evaluation has estimated that, based
on 2016 data, lead exposure accounted for 540 000 deaths and 13.9 million years lost to disability and
death due to long-term effects on health, with the highest burden in developing regions.

Of particular concern is the role of lead exposure in the development of intellectual disability in children.
Even though there is wide recognition of this problem and many countries have taken action, exposure to
lead, particularly in childhood, remains of key concern to health care providers and public health officials
worldwide.

Further information can be accessed here.
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