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including the Environmental Burden of disease. This report is
not only relevant for the Ministry of Health but also for other
policy arenas, to support policy making with the objective of
improving health.
Methods:
Environment factors are distinguished by indoor and outdoor
environment. The following environmental factors have been
taken into account; Air pollution (PM10/NO2), UV radiation,
noise, second-hand smoking, carbon monoxide poisoning and
indoor dampness. The effects of chemical substances are not
included. Making use of the population attributable fraction,
the fraction part of mortality, disease burden and health care
expenditures attributable to environmental factors is calcu-
lated. For this method, data on exposure as well as the dose-
response relationship (relative risks) are used.
Results:
Some 4% of the disease burden in the Netherlands is caused by
environmental factors and that costs us more than 1 billion
euros of care per year. This corresponds with 200,000 DALYs;
of which 175,000 by outside environment and 25,000 by
indoor environment. In total, almost 13000 deaths can be
attributed to environmental factors. Air pollution causes by far
most of this disease burden. After that, exposure to UV
radiation and second-hand smoking rank highest.
Conclusions:
A considerable disease burden, number of deaths and health
expenditures is attributable to environmental factors and could
at least in theory be avoided by improving our environment.
Air pollution in particular plays an important role in this. In
addition, even a greater health gain could be achieved if
environment factors are tackled and healthy behavior is at the
same time stimulated.
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Background:
Numerous studies identified adverse effects of air pollution on
health. According to the recent Global Burden of Disease Study
about 2.9 million people died prematurely due to the effects of
ambient particulate matter (PM) pollution in 2016, which
resulted in about 70 million years of life lost (YLL). In addition
to PM, a growing body of evidence shows convincing
associations between nitrogen dioxide (NO2) with several
health outcomes. The case study provides a health risk
assessment for NO2 in Germany.
Methods:
A systematic review was performed to select health outcomes
with strong evidence for an association with NO2 and to derive
an updated exposure-response function (ERF). The exposure
assessment was performed on a 1x1 km2 grid by combining
measured and modelled data (annual means of NO2 back-
ground concentration) with population density. Exposure data
and the ERF were combined by the population attributable
fraction formula. The main analysis was performed using a
counterfactual of 10 mg/m3.
Results:
Only for cardiovascular mortality the evidence for the
association with long-term NO2-exposure was rated as
‘‘strong’’. Thus, the main analysis merely included this

outcome. For the year 2014, 5,966 (95% CI: 2,031-9,893)
attributable deaths and 49,726 (95% CI: 16,929-82,456) YLL
were estimated. Looking at time trends a decrease of disease
burden was observed compared to the year 2007 where 7,832
(95% CI: 2,669-12,973) attributable deaths and 69.244 (95%
CI: 23.601-114.690) YLL due to NO2 were calculated.
Conclusions:
Our results show a considerable burden due to NO2 in
Germany. Compared to previous estimates for PM (ca. 41,100
attributable deaths in 2014) the burden due to NO2 is much
lower. However, due to methodological constraints we could
not incorporate higher concentrations from traffic hotspots.
This, and the fact that we only considered one health outcome
in our main analysis, suggests that our results might be an
underestimation.
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Background:
Humans are exposed to heavy metals from certain foods, thus
specific dietary patterns may lead to high burden of disease
(BoD). By identifying diet, lifestyle and socio-demographic
characteristics of population groups with highest BoD,
targeted preventive strategies can be developed. We aimed at
identifying clusters and characteristics of Danish individuals
with highest BoD due to food exposure to three heavy metals:
methylmercury (MeHg), cadmium and inorganic arsenic.
Methods:
We collected diet, lifestyle and socio-demographic information
of 3,946 individuals in the Danish National Survey of Diet and
Physical Activity. Occurrence of heavy metals in food was
obtained from Danish food monitoring. We applied machine
learning self-organizing maps to group individuals according
to similarities in diet, lifestyle and socio-demographics, and
estimated BoD due to metal exposure in terms of Disease-
Adjusted Life Years (DALY). We will present calculation steps
of our approach in a tutorial-like way and demonstrate its
applicability to other cases.
Results:
We identified 13 population subgroups with distinct dietary
and lifestyle characteristics. The estimated BoD varied largely
between subgroups, with five subgroups experiencing a BoD >
10 DALY/100,000. The cluster bearing the highest BoD (26.2
(95% uncertainty interval (UI): 10.3, 50.6) DALY/100,000) was
significantly different from the cluster with the lowest BoD (5.1
(95% UI: 2.5, 9.2) DALY/100,000) (preliminary). BoD was
higher in subgroups with diet and lifestyle considered healthy.
Most of the BoD was due to MeHg, particularly in female-
dominant subgroups.
Conclusions:
Linking machine learning, exposure assessment and burden of
disease metrics, this novel approach identified population
subgroups with higher BoD due to exposure to three heavy
metals. It can be expanded to estimate BoD of other chemicals,
and used to develop targeted preventive strategies to reduce
BoD in more affected subgroups.
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