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Increasing prevalence of metabolic syndrome (MetS) is causing
significant health burden among the European population.
Current knowledge supports the notion that endocrine
disrupting chemicals (EDCs) interfere with human metabolism
and hormonal balance, contributing to the conventionally
recognized life-style related risk factors for MetS. In relation to
the Human biomonitoring initiative (HBM4EU) five priority
substances (Bisphenol A, Per- and polyfluoroalkyl substances
(PFASs), Phthalates, Cadmium and Arsenic) and their
association with adverse metabolic health effects were
examined.
A methodological framework for scoping reviews was followed
to increase consistency and transparency throughout the
process. A literature review was conducted to identify
epidemiological studies focusing on the association between
MetS or its individual components and the five HBM4EU
priority substances.
Human biomonitoring studies have been able to present
evidence supporting EDC exposure and development of
individual MetS components; however the strength of the
association varies between the components and EDCs. Most of
the identified literature examined Bisphenol A and Phthalate
exposure, usually targeting obesity, anthropometrics or glucose
metabolism. Evidence suggests a positive association between
Bisphenol A and Phthalate exposure and obesity-related
components. The substance group of PFASs indicated weakest
association, as the results were inconsistent and were
suggestive only for a positive association with development
of dyslipidaemia.
Current evidence on metabolic disturbances and EDCs are
inconclusive and fragmented, hence establishing harmonized
and standardized human biomonitoring procedures among
the European population are needed. Rigorous and ongoing
human biomonitoring in combination with health monitoring
could provide comprehensive information on EDC exposure
and association of metabolic disturbances.

Key messages:
 EDC exposure is ubiquitous within European population,
hence more human biomonitoring in combination with
health surveys is needed to strengthen knowledge on
human’s metabolic health.
 MetS is an increasing global health concern, which requires
novel approaches to tackle the challenge.
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Benzene is an aromatic polycyclic hydrocarbon (C6H6)
ubiquitously present in the environment which results from
the emissions of fires and volcanoes. However, the primary
source is anthropogenic, mainly from industrial emissions and
combustion. The aim of this study is to summarize the current
evidence on benzene exposure in the Italian regions and the
main health effects.
A retrospective observational study was conducted.
Environmental data provided by ISPRA (Higher Institute for
Environmental Protection and Research) relating to benzene
pollution and the trend of national emissions of substance by
region and sector of origin were analyzed.
Data available to date (1990-2016) show a significant decrease,
over 91%, mainly due to the reduction in the transport sector.
In 2016, the main share of substance relates to road transport
(1,492 t), followed by use of solvents (1,100 t), and production
processes (463 t). Much lower are the emissions due to the
extraction and distribution of fossil fuels/geothermal (19 t)
and combustion in the energy and transformation industries (5
t). The highest absolute values in 2015 were recorded in the
Italian regions of Lombardia (751.4 t), Lazio (367.2 t), and
Puglia (339.0 t). The lower values were in Valle d’Aosta (7.9 t),
Molise (15,5 t) and Basilicata (25,3 t). The largest decrease in
benzene exposure between 1990 and 2015 was recorded in
Campania (-94.5%), Calabria (-93.9%) and Valle d’Aosta (93.4%).
All Italian regions recorded a significant decrease in the
absolute values of benzene emissions, mainly due to both the
decrease of benzene in fuel composition during the 1990s and
to the renewal of circulating cars equipped with energy saving
systems (start and stop) and more optimized for low fuel
consumption. The global reduction of energy sources based on
fossil fuels, as well as a primary environmental objective to
reduce Global Warming, would certainly constitute a way to
decrease the impact of benzene on the environment.
Key messages:
 Additional efforts are needed to reduce energy sources based
on fossil fuels.
 An information, training and health education policy
through the environment aimed at implementing awareness
and empowerment of the population would be desirable.
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Additionally, for phthalates and per- and poly-fluoroalkyl
substances (PFASs), a potential association was observed.
Especially women in perimenopausal and postmenopausal
stage have been identified as being at greater risk of harmful
effects. Other substances such as bisphenols, arsenic, mercury
and polycyclic aromatic hydrocarbons (PAHs) are suspected to
have adverse effects on bone health but the evidence is still
incomplete.
Conclusions:
Although there is some evidence that these environmental
substances have an adverse effect on human health, more
research is needed. Some of the evidence is inconsistent, and
there is a lack of extensive epidemiological studies. Since
people are exposed to many substances simultaneously, there is
a need to initiate studies which attempt to clarify the possible
combined effects.
Key messages:
 Exposure to cadmium, lead, phthalates and PFASs may
adversely affect bone health and increase a risk of
osteoporosis. An inverse association of chemicals and bone
mineral density is often detected.
 The growing concern of chemical exposure requires
initiating of epidemiological studies on the subject.
Multidisciplinary action for safeguarding citizenś health in
Europe and worldwide is needed.
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Background:
Climate change has a direct and indirect impact on human
health that include health impacts from rising temperatures
and poor air quality. Without changes in our greenhouse gas
emissions, it is estimated that by the end of this century
average temperatures will rise from two to four degrees Celsius
worldwide. In Finland, this rise in temperature is estimated to
be 1.5-2 times higher than other regions of the world. During
the heatwaves in Finland in the 2000s, the mortality rate
among the elderly increased by 21%. Nurses should be aware
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Background:
Biosensor technology can potentially revolutionise the area of
air pollution monitoring by providing data on early biological
effect induction. Such data can be developed for supplementing routine pollution monitoring, improving exposure estimation, including a potential effect estimation and raising
community awareness about air pollution. Especially in
consideration of complex biological effect such as mutagenic,
genotoxic and other proved effects due to the air mixture
exposure. The aim of the study is to propose a short-time
biosensor for the mutagenic properties evaluation of air
pollution.
Methods:
A simple biosensor was developed using genetically modified
microorganisms. A first sampling session was conducted in
one of the most air-polluted city of Italy using the biosensor
and collecting the data of the usual monitoring system,
including PM2.5, PM10, NOx, PAHs and metals
concentrations.
Results:
The biosensor is able to answer to polluted air mixture
indicating a valuable genotoxic effect. Such effect - expressed
in relation to the air sampled volume - is comparable to that
recorded by traditional genotoxicity in vitro assay on organic
extract of particulate matter. Moreover, a comparison with
reference measurements is conducted. Repeatability, reproducibility, stability, limit of detection as the impact of environmental factors on biosensor output have been discussed.
Conclusions:
Due to copious difficulties arising when airborne emissions are
sampled, biological assays have been applied only sporadically.

Downloaded from https://academic.oup.com/eurpub/article/30/Supplement_5/ckaa166.088/5914209 by vdic user on 22 December 2020

Background:
In environmental epidemiology, air pollution exposure is often
estimated at the population level. To avoid the risk of exposure
misclassification, one possibility is to interpolate air pollution
measures at the residence through Geographical Information
Systems. However, this might imply cumbersome administrative procedures. Data on air pollution annoyance from
surveys can be an alternative to assess individual exposure to
air pollution. This study investigates the association between
air pollution annoyance and individual air pollution exposure.
Methods:
Analyses were carried out based on a linkage of data from the
Belgian Health Interview Survey (HIS 2008 and 2013; >15
years; n = 9347) and annual means of air pollution concentration at the residence. Self-reported air pollution annoyance
was assessed through a five-point Likert scale. Statistical
analyses included Spearman correlation coefficient, analysis of
variance and multivariable ordinal logistic regressions (OLR).
Results:
A significant exposure-response relationship was observed
between long-term air pollution exposure and self-reported air
pollution annoyance. However, Spearman coefficients were
low (0.18-0.24), meaning a high heterogeneity of annoyance
levels for a given exposure. In multivariable OLR, the odds of
being annoyed by air pollution was 2.10 (95% CI: 1.86-2.67)
times higher for each Interquartile range (IQR) increase in
NO2 concentration (PM2.5: 1.77 [95% CI: 1.53-2.07], PM10:
1.61 [95% CI: 1.33-1.67], black carbon: 1.45 [95% CI: 1.271.67]). Air pollution annoyance depended largely on individual
factors especially health status.
Conclusions:
Air pollution exposure has a significant influence on selfreported air pollution annoyance. However, many other
factors were found to influence annoyance, independently of
the exposure. We found a limited validity of self-reported air
pollution annoyance to assess individual long-term exposure
to air pollution.
Key messages:
 Significant exposure-response relationship between individual long-term air pollution exposure and self-reported air
pollution annoyance.
 Limited validity of self-reported air pollution annoyance for
assessing individual long term exposure to air pollution.

of these health effects and the patients who are particularly
vulnerable to the health impacts caused by climate change.
Purpose:
The purpose of the study was to identify the health issues that
Finnish nurses associate with climate change. The purpose was
also to find out how prepared nurses are to deal with the health
effects of climate change.
Methods:
A qualitative descriptive study was conducted in November
2018 using focus group interviews to collect data.
Results:
Interviews revealed that nurses have seen much of the health
damage caused by climate change in their patients. However,
they had not linked their observed changes in patients’ health
to climate change. Nurses interviewed felt unaware of the
health effects of climate change. In addition, nurses felt that
climate change was not adequately addressed in basic and inservice training.
Conclusions:
Education could strengthen the competence of nurses in
helping their patients prevent and reduce the health impacts
caused by climate change. It is therefore important to include
climate change and its impact on human health in the nursing
curriculum.
Key messages:
 Nursing organizations can influence nurses’ understanding
of climate change in their practice.
 Nurses’ understanding can be used leverage their role in
reaching nurses for new and emerging health conditions that
influence public health.

