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ISEE Young 2018

Early Career Researchers Conference on
Environmental Epidemiology – Together
for a Healthy Environment

19–20 March 2018, Freising, Germany

Air pollution and neurological disorders

OP I – 1 AMBIENT AIR POLLUTION AND DEPRESSIVE
SYMPTOMS IN ELDERLY WOMEN: RESULTS FROM
THE SALIA STUDY

Hicran Altug*, Anke Hüls, Kateryna Fuks, Dorothee Suguri, Ursula Krämer,
Tamara Schikowski. IUF – Leibniz-Institut für umwelt- medizinische Forschung GmH,
Environmental epidemiology, Düsseldorf, Germany

10.1136/oemed-2018-ISEEabstracts.1

Background/aim Numerous epidemiological studies have
shown effects of long-term exposure to air pollution on car-
diovascular, respiratory and cognitive health. However, stud-
ies investigating the effects of air pollution on depressive
symptoms are limited and results are conflicting. We aimed
to examine the association between long-term exposure to
ambient air pollution and depressive symptoms in elderly
women.
Methods Our analyses were based on 821 women (age !65
years) living in the Ruhr area and Southern Münsterland, Ger-
many (SALIA cohort, follow-up examination, 2008–2009).
Annual average concentrations of particulate matter (PM) size
fractions and nitrogen oxides (NOx) were assigned to home
addresses by land-use regression (LUR) models. Self-reported
depressive symptoms were evaluated using the Centre for Epi-
demiological Studies – Depression Scale (CES-D) and a CES-D
score !16 as a dichotomous outcome was used in analyses.
Our adjusted logistic regression models included age, body
mass index, smoking status, environmental tobacco exposure
at home, educational status, urban/rural living, physical activ-
ity, cardiovascular disease, respiratory diseases and diabetes as
covariates.
Results A total of 129 women (15.7% of the individuals) had
a CES-D score !16. We observed significant positive associa-
tions between an interquartile range (IQR) increase of PM10
(OR=1.294; 95% CI: 1.022 to 1.640), PM2.5 (OR=1.594;
95% CI: 1.120 to 2.270), NO2 (OR=1.418; 95% CI: 1.044
to 1.924) and NOx (OR=1.507; 95% CI: 1.108 to 2.051)
with the presence of depressive symptoms. No significant asso-
ciations were observed for an IQR increase of absorbance of
PM2.5, coarse fraction of PM and traffic indicators (traffic
load and residential proximity).
Conclusion In this study, mean annual concentrations of PM10,
PM2.5, NO2 and NOx were positively associated with depres-
sive symptoms in elderly women. Findings of our study sug-
gest that air pollution is not only a risk factor for physical
health but might also have adverse effects on mental health
among elderly women.

OP I – 2 LIVE BIRTH BIAS MAY PLAY A ROLE IN
EPIDEMIOLOGICAL ANALYSES OF AIR POLLUTION
AND AUTISM SPECTRUM DISORDER

Raanan Raz*, Marc Weisskopf, Marianthi-Anna Kioumourtzoglou. The Hebrew University of
Jerusalem, School of Public Health, Jerusalem, Israel

10.1136/oemed-2018-ISEEabstracts.2

Background/aim Findings regarding air pollution and of autism
spectrum disorder (ASD) are inconsistent. A recent publication
testing associations between exposure to NO2 and autism
used a distributed lag model with ASD data and weekly NO2
exposures from Israel in order to identify windows of vulner-
ability. When mutually adjusted, prenatal associations reached
a negative peak around week 15 of gestation.
Methods A directed acyclic graph (DAG) was built to repre-
sent the causal structure and the underlying assumptions
needed for live birth bias to create biassed negative associa-
tions between prenatal exposure to air pollution and risk of
ASD.
Results Live-birth bias could arise from the fact that ASD can
only be assessed in live-born children, and many pregnancies
are lost and do not end in a live birth. This inevitable selec-
tion of only live births into the analysis may lead to bias of
the observed association from the actual causal association if
a) air pollution is a risk factor for pregnancy loss (this
assumption is supported by some literature); and b) there are
other factors (‘U’, likely unmeasured, even unknown) that
influence both pregnancy loss and ASD. A possible ‘U’ is pre-
natal stress, which is implicated in both pregnancy loss and
ASD. Selection of live births opens the backdoor path ASD
<– U –>Pregnancy Loss <– Air Pollution, associates air pollu-
tion and ASD and biases the causal association in question.
Conclusion Live-birth bias can create a negative association
between air pollution and ASD. This bias has implications for
all air pollution-ASD studies, and it may also be relevant to
other neurodevelopmental conditions.

OP I – 3 LONG-TERM EXPOSURE TO AIR POLLUTION AND
FIRST HOSPITALISATION FOR DEMENTIA

Francesco Cerza*, Matteo Renzi, Paola Michelozzi, Francesco Forastiere, Giulia Cesaroni.
Department of Epidemiology of the Lazio Region/ASL Rome 1, Rome, Italy

10.1136/oemed-2018-ISEEabstracts.3

Background/aim Only recent studies have explored the role of
air pollution exposure on neurodegenerative processes. The
aim of this study is to evaluate the association of long-term
exposure to particulate matter, nitrogen oxides and summer
ozone with the first hospitalisation for dementia (overall, vas-
cular dementia, Alzheimer’s disease and senile dementia) in a
large administrative cohort.
Methods We selected 3 50 872 subjects (free of dementia)
aged 65–100 years at inclusion (21/10/2001) and we followed
them until 31/12/2013. From the hospital discharge registry,
we selected all subjects hospitalised for the first time with pri-
mary or secondary diagnoses of dementia (ICD-9CM: 46.1,
290.0–290.4, 294, 331.0, 331.1, 331.82). We estimated
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exposure at residence using land use regression models for
nitrogen oxides and particulate matter, and a chemical disper-
sion model for summer ozone. We used Cox models (HR,
hazard ratio) to estimate the association between air pollution
exposure and first hospitalisation for dementia and its sub-
types, adjusted for age, education, marital status, place of
birth, socioeconomic position index, and stratified by gender.
Results During the follow-up we selected 21 105 first hospital-
izations for dementia (7500 for vascular dementia, 7671 for
Alzheimer and 7571 for senile dementia). Overall we observed
a negative association between exposure to NO2 (10 mg/m3)
and dementia hospitalisation (HR=0.97; 95% CI: 0.96 to
0.99) and a positive association with exposure to O3 (10 mg/
m3), HR=1.06 (95% CI: 1.04 to 1.09).

Considering different type of dementia we found a positive
and statistically significant association between exposure to
NOx, NO2, PM2.5, PM10, and vascular dementia; whereas, a
negative association between exposure to NOx, NO2, PM2.5,
PM10, and Alzheimer’s disease was observed. Hospitalisation
for senile dementia was positively associated with exposure to
O3, HR=1.20 (95% CI: 1.15 to 1.24).
Conclusion Our results showed a positive association between
exposure to O3 and hospitalizations for dementia and a nega-
tive association with NO2. In the separate analysis by type of
dementia, exposure to all pollutants (except O3) was associ-
ated positively to vascular dementia and Ozone exposure was
associated with senile dementia.

OP I – 4 HYPERACTIVITY/INATTENTION SYMPTOMS AND
EARLY LIFE INDOOR MICROBIAL DIVERSITY IN
URBAN CHILDREN

1Lidia Casas*, 2Anne Karvonen, 2Pirkka Kirjavainen, 2Martin Täubel, 2Heidi Hyytiäinen,
2Balamuralikrishna Jayaprakash, 3Irina Lehmann, 4Marie Standl, 4,5Joachim Heinrich,
2,6Juha Pekkanen. 1KU Leuven, Centre for Environment and Health, Leuven, Belgium;
2National Institute for Health and Welfare, Environmental Health Unit, Kuopio, Finland;
3Helmholtz Centre for Environmental Research, Environmental Immunology/Core Facility
Studies, Leipzig, Germany; 4Helmholtz Zentrum München, Institute of Epidemiology I,
Neuherberg, Germany; 5Ludwig Maximillians University, Institute and Outpatient Clinic for
Occupational, Social and Environmental Medicine, Munich, Germany; 6University of Helsinki,
Public Health, Helsinki, Finland

10.1136/oemed-2018-ISEEabstracts.4

Background/aim The immune system and gut microbiota may
play a role in the cognitive development. The home micro-
biota are a source of microbial exposure affecting immunologi-
cal and maybe gut microbiota development. Thus, it may
contribute to cognitive development. Here, we assess the asso-
ciation between early life home dust microbial diversity and
hyperactivity/inattention symptoms at 10 and 15 years old.
Methods A random sample enriched with subjects with hyper-
activity/inattention at age 15 years were selected from the
German LISA birth cohort. Bedroom floor dust samples were
collected at age 3 months and bacterial diversity was defined
by richness (number of OTUs and Chao1) and diversity indi-
ces (Shannon and Simpson) calculated from Illumina MiSeq
sequencing data of 16S rRNA gene DNA amplicons. Hyperac-
tivity/inattention was defined based on the scores of the
Strengths and Difficulties questionnaire (SDQ) at ages 10
(filled by parents) and at 15 years (self-administered), using a
cut-off !7. With adjusted logistic regression models we inves-
tigate the associations between symptoms and 4 diversity

indices in tertiles. At age 10, models were weighted by the
inverse of the sampling weights.
Results We included 226 individuals with information on
indoor microbial diversity and hyperactivity/inattention symp-
toms. The median values of the diversity indices were higher
among children without symptoms at age 10 for bacteria and
at age 15 for fungi. After adjustment, hyperactivity/inattention
at age 10 was inversely associated with bacterial richness
(number of observed OTUs medium vs low diversity:
OR=0.4; CI: 0.2 to 0.8; Chao1 medium vs low diversity:
OR=0.3; CI: 0.1 to 0.5; high vs low: OR=0.3; CI: 0.2 to
0.6), and positively associated with fungal Chao1 (high vs
low: OR=2.1; CI: 1.1 to 4.0), Shannon (medium vs low:
OR=2.8; CI: 1.3 to 5.8), and Simpson (high vs low:
OR=4.7; CI: 2.4 to 9.3). No significant associations were
observed between the indices and hyperactivity/inattention at
age 15.
Conclusion Our results suggest that early life exposure to
microbial diversity may play a role in the development of
hyperactivity/inattention during childhood. Exposure to rich
bacterial environment may protect from developing hyperactiv-
ity/inattention, while high fungal diversity may have the oppo-
site effect. Further larger studies are needed to confirm our
results.

OP I – 5 PRENATAL AND POSTNATAL EXPOSURE TO AIR
POLLUTION AND WHITE MATTER MICROSTRUCTURE
IN SCHOOL-AGE CHILDREN

1Gosia Lubczyńska*, 2Hanan El Marroun, 2Ryan Muetzel, 3Maciej Strak, 4William Denault,
3Gerard Hoek, 2Tonya White, 3Bert Brunekreef, 2Henning Tiemeier, 1Mònica Guxens.
1ISGlobal – Barcelona Institute for Global Health, Campus Mar, Barcelona, Spain; 2Erasmus
Medical Centre, Department of Child and Adolescent Psychiatry/Psychology, Rotterdam,
Netherlands; 3Utrecht University, Institute for Risk Assessment Sciences, Utrecht,
Netherlands; 4Norwegian Institute of Public Health, Department of Genes and Environment,
Oslo, Norway

10.1136/oemed-2018-ISEEabstracts.5

Background/aim Exposure to air pollution is related to brain
structural variations but the relationship with white matter
microstructure has not yet been established. Here, we aimed
to assess whether pre- and postnatal exposure to a wide range
of different air pollutants is related to white matter micro-
structure in school-age children.
Methods We used data from 2977 children aged 8–12 years
from a birth cohort in Rotterdam, The Netherlands (2002–
2006). Concentrations of nitrogen oxides, particulate matter
(PM) and various components of PM were estimated at home
addresses using land-use regression models for the entire pre-
natal period and from birth until the visit at the research
centre. Diffusion tensor images were obtained during the mag-
netic resonance imaging session and fractional anisotropy (FA)
and mean diffusivity (MD) values were computed. Deletion/
substitution/addition algorithm was used to select the most
predictive pollutants accounting for the covariance between
them. The selected pollutants were then related to white mat-
ter microstructure, adjusting for various parental socioeco-
nomic and life-style characteristics.
Results Overall, exposure to several air pollutants was associ-
ated with decreases in FA values and increases in MD values,
which possibly indicate brain alterations. These results were
consistent for both pre- and postnatal air pollution estima-
tions, yet more profound with postnatal exposures (e.g. a
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decrease in FA of 0.41 [95% Confidence Interval CI: "0.78
to "0.04] and an increase in MD of 0.05 [95% CI: 0.01 to
0.10] for each 1 ng/m3 increase in polycyclic aromatic hydro-
carbons (PAHs) during childhood).
Conclusion Exposure to various air pollutants during fetal life
and childhood was associated with alterations in white matter
microstructure in school-age children. Previous studies show
that lower FA and higher MD values are associated with psy-
chiatric and neurological disorders. Considering the ubiquity
of the exposure, these results raise concern and point out the
need for further research in this area.

OP I – 6 OUTDOOR AIR POLLUTION, GREENSPACE AND
INCIDENCE OF ADHD IN SAXONY: A SEMI-
INDIVIDUAL COHORT STUDY

1,2Iana Markevych*, 3Falko Tesch, 3,4Thomas Datzmann, 5Marcel Romanos,
3,4Jochen Schmitt, 1,2Joachim Heinrich. 1LMU Munich, University Hospital, Institute and
Clinic for Occupational, Social and Environmental Medicine, Munich, Germany; 2Helmholtz
Zentrum München – German Research Centre for Environmental Health, Institute of
Epidemiology I, Neuherberg, Germany; 3TU Dresden, Medizinische Fakultät Carl Gustav
Carus, Dresden, Germany; 4National Centre for Tumour Diseases, Dresden, Germany;
5University Hospital of Würzburg, Centre of Mental Health, Department of Child and
Adolescent Psychiatry, Psychosomatics and Psychotherapy, Würzburg, Germany

10.1136/oemed-2018-ISEEabstracts.6

Background/aim Attention deficit hyperactivity disorder
(ADHD) is a frequent mental disorder with onset in child-
hood and largely unknown aetiology. It has been speculated
that apart of genetic and lifestyle factors, the environment
could also contribute to the ADHD onset but evidence is very
scarce. We investigated whether outdoor air pollution and
greenspace affect ADHD incidence in children residing in
Saxony.
Methods 66 823 children from the population-based statutory
health insurance company AOK PLUS born between 2000
and 2004 were followed until 2014. We considered any child
with at least one ICD-10-GM F90 diagnosis ever by a child/
adolescent psychiatrist, neuropaediatrician or psychotherapist
an ADHD case. Children’s home addresses were known up
to their four-digit postal code area. Population-weighted
mean values of particulate matter with diameter of less than
10 mm (PM10), nitrogen dioxide (NO2) and MODIS Nor-
malised Difference Vegetation Index (NDVI) were calculated
for 186 postal code areas. Associations with each exposure
were assessed by two-level adjusted Poisson regression
models.
Results 2044 children (3.06%) were diagnosed with ADHD
within the observation period. Pearson correlation coefficients
between PM10, NO2 and NDVI were !|0.80|. An increase
of PM10 and NO2 by 10 mg/m³ raised the relative risk of
ADHD by a factor of 1.97 [95% CI: 1.35–2.86] and 1.32
[1.10–1.58], respectively. 0.1-unit increase in NDVI decreased
the relative risk of ADHD by a factor of 0.82 [0.68–0.98].
Better access to child psychiatrists was the most important
confounder that increased ADHD risk across all models.
Conclusion Our results provide some evidence that environ-
mental factors might affect ADHD. Future studies with more
detailed address information and better control for confound-
ing, in particular for socioeconomic status and parental psy-
chopathology, should clarify whether the observed associations
are true.

Weather

OP II – 1 TEMPERATURE EFFECTS ON MORTALITY IN URBAN,
SUB-URBAN AND RURAL SETTINGS: AN
APPLICATION OF SATELLITE DERIVED HIGH
RESOLUTION DAILY TEMPERATURE DATA

1,2Francesca de’Donato*, 1Matteo Renzi, 1Matteo Scortichini, 1Massimo Stafoggia,
3Itai Kloog, 2Paolo Vineis, 1Marina Davoli, 1Paola Michelozzi. 1Lazio Regional Health
Service, Department of Epidemiology, Rome, Italy; 2Imperial College, School Public Health,
London, UK; 3Ben Gurion University, Department of Geography and Environmental
Development, Be’er Sheva, Israel

10.1136/oemed-2018-ISEEabstracts.7

Background/aim The effect of heat on health is well known,
however, exposure is usually limited to a single point meas-
urement, potentially misclassifying the real exposure. The aim
of the study is to estimate the effect of heat on mortality in
urban, sub-urban and rural areas of the Lazio region in Italy
using satellite derived, high resolution air temperature data.
Methods MODIS LST satellite data, NDVI, observed meteoro-
logical data and land- use variables were combined into a
three-stage mixed model framework to derive estimates of
daily temperature for the period 2000–2010 with a 1 × 1 km
resolution for the Lazio region. Total mortality counts for
each municipality were considered and municipalities were
classified into 3 groups according to population size (small-
rural, medium and large municipalities) and Rome was ana-
lysed alone as it has over 2.5 million inhabitants. We used an
over-dispersed Poisson conditional regression model to esti-
mate the% change in mortality for increases in mean tempera-
ture (lag 0–3) between the 75th and 90th percentile. We
adjusted for long-term and seasonal time trends specific for
each municipality and holidays.
Results A significant increase in mortality for temperature increases
was observed for rural, sub-urban and large municipalities in the
Lazio region. The temperature threshold set at the 75th percentile
increased progressively from rural areas to the greatest urban
agglomeration, Rome (from 22.9°C to 25.1°C), however a greater
temperature range was observed in rural and sub-urban areas. The
greatest effect was observed in sub-urban areas with a relative risk of
1.41 (95% CI: 1.25 to 1.58) followed by Rome with a relative risk
of 1.29 (95% CI: 1.19 to 1.39). The smallest effects of heat were
observed in rural areas 1.41 (RR=1.26; 95% CI: 1.25 to 1.58).
Conclusion The effects of heat is not only restricted to large
urban areas, but effects are also observed in smaller cities, sub-
urban areas and rural settings. Geographical mapping of these
findings by municipality will highlight areas most at risk in the
Lazio region to whom prevention measures should be targeted.

OP II – 3 EFFECT MODIFICATION BY SOCIO-ECONOMIC
POSITION AND GREEN SPACES OF SHORT-TERM
EXPOSURE TO HEAT AND AIR POLLUTANTS ON
PRETERM-BIRTH RISK. A TIME SERIES STUDY IN
ROME, 2001–2013

Federica Asta*, Paola Michelozzi, Chiara Badaloni, Marina Davoli, Patrizia Schifano. Lazio
Regional Health Service – ASL RM1, Department of Epidemiology, roma, Italy

10.1136/oemed-2018-ISEEabstracts.8

Background/aim Evidence of the impact of green spaces on
pregnancy outcomes is still limited. We analysed green spaces

Abstracts

Occup Environ Med 2018;75(Suppl 1):A1–49 A3

group.bmj.com on March 20, 2018 - Published by http://oem.bmj.com/Downloaded from 

http://oem.bmj.com/
http://group.bmj.com


and socio-economic position (SEP) as effect modifiers of the
effect of high temperatures and air pollutants (PM10, NO2
and O3) on the risk of preterm birth (PB).
Methods A cohort of new-borns in Rome, from April to
October, 2001–2013, were analysed. Pre-terms, identified
through the Certificate of Delivery Care Registry, were
defined as births between the 22nd and the 36th week of ges-
tation. A time series approach was used, with maximum appa-
rent temperature (MAT), PM10, NO2 and O3 as exposure
variables. We used a lag of 0–2 days for all exposure when
analysing preterm births, except for PM10 (lag of 12–22
days). As green indicators we considered both the distance
between mothers’ residence address and green spaces and the
Normalised Difference Vegetation Index (NDVI) within a
100 m buffer centred on woman’s residence address. Women
were also classified according to age, SEP and education level.
Results We enrolled 56 576 total births, 5.1% of which PB. In
our cohort 24% of women were younger than 30 years, 36%
had a low SEP and 33% completed primary school. We
observed a 2.0% (95% CI: 0.7 to 3.2) increase in the daily
number of PB per 1°C increase in MAT, adjusting by PM10.
Among pollutants only PM10 was associated to a significant
increase in PB (+0.7%; 95% CI: 0.1 to 1.3) per 1 mg/m3

increase in PM10 (adjusted by MAT). SEP was an effect
modifier for both MAT/PB and PM10/PB relationship; MAT
increased the risk of PB only among women of medium or
low SEP while PM10 among those of high SEP. Green was an
effect modifier of MAT/PB relationship, with the highest effect
of MAT on PB among women living very close to green
spaces (within 100 m).
Conclusion Socio-economic position resulted to be an impor-
tant effect modifier for both MAT/PB and PM10/PB relation-
ship. In particular we found the highest effect of temperature
on preterm birth risk in women with low socio-economic
position and living very close to green areas. How green acts
in modifying this association should be further investigated.

OP II – 5 IMPACT OF METEOROLOGICAL PARAMETERS ON
SUICIDE RATES: A CASE-CROSSOVER STUDY IN
SOUTHERN GERMANY (1990–2006)

1Regina Hampel, 1Alexandra Schneider, 1,2Karl-Heinz Ladwig, 1,3Jens Baumert,
1Karoline Lukaschek, 1Annette Peters, 1Susanne Breitner*. 1Helmholtz Zentrum München –
German Research Centre for Environmental Health, Institute of Epidemiology II, Neuherberg/
Oberschleissheim, Germany; 2Klinikum rechts der Isar, Department for Psychosomatic
Medicine and Psychotherapy, Munich, Germany; 3Robert Koch Institute, Department of
Epidemiology and Health Monitoring, Berlin, Germany

10.1136/oemed-2018-ISEEabstracts.9

Background/aim Researchers worldwide have reported a sea-
sonal pattern of suicides with peaks in spring and early
summer; however, only a limited number of studies has eval-
uated whether meteorological variables may trigger suicides.
We therefore aimed to investigate the association between
short-term changes of meteorological variables and suicides in
Bavaria, Germany, for the period 1990–2006.
Methods Daily suicide and meteorological data were available
for four Bavarian cities and ten counties. Immediate, delayed
and cumulative effects of air temperature, sunshine duration,
cloud cover, relative humidity as well as precipitation on sui-
cides were analysed using a confounder-adjusted time-stratified
case-crossover approach. In further analysis, we explored
potential effect modifications by specific weather conditions

(air temperature <median value or !median value; relative
humidity <median value or !median value), personal charac-
teristics (age, sex), place of residents (city or county), and sea-
son. Effect modifications were analysed by including an
interaction term (meteorological variable*modifier) as well as
the main effects of these two variables in the models.
Results A 5°C increase in air temperature was associated with
a 4.1% (95%-confidence interval: 0.97; 7.4%) and 5.1% (2.0;
8.4%) higher suicide risk on the same day and with a delay
of one day, respectively. Further, the suicide risk was 6.2%
(0.6; 12.2%) higher on days with low/medium cloud cover
(0–6 oktas) compared to days with high cloud cover (7–8
oktas). Temperature effects with a lag of one day were more
pronounced in individuals older than 65 years (9.9% (4.3;
15.8%)). While temperature was not associated with suicides
in spring we found positive associations in summer, autumn,
and winter. The effects of cloud cover were strongest in
summer and autumn and on days with temperature above the
median (>8.8°C). The other meteorological variables were not
significantly associated with suicides.
Conclusion We found a higher risk for suicides in association
with short-term increases in air temperature and on days with
low to medium cloud cover. This may highlight time periods
when people are more likely to commit suicide.

OP II – 6 TEMPORAL VARIATION IN THE EFFECT OF HEAT
AND THE ROLE OF THE ITALIAN HEAT PREVENTION
PLAN

1Matteo Scortichini*, 1Francesca de’ Donato, 1Manuela De Sario, 2Annamaria De Martino,
1Marina Davoli, 1Paola Michelozzi. 1Department of Epidemiology of the Regional Health
Service, Environmental Epidemiology, Rome, Italy; 2Ministry of Health, Rome, Italy

10.1136/oemed-2018-ISEEabstracts.10

Background/aim Many studies showed that the effects of tem-
perature vary over time. The aim of the paper is to evaluate
the temporal change in the effect of heat on mortality in Italy
in the last 12 years after the introduction of the national heat
plan.
Methods Distributed lag non-linear models were used to esti-
mate the association between maximum apparent temperature
and mortality in 23 Italian cities included in the national heat
plan in four study periods, one before the introduction of the
heat plan (1999–2002) and three after the plan was in place
(2005–2016). The Relative Risks and impact, in terms of
attributable fraction and number of heat-related deaths, were
estimated for mild (20th and 75th percentile) and extreme
temperatures (75th and 99th percentile) in each study period
during summer. We also estimated the potential change in the
number of heat-related deaths between the first and subse-
quent periods by applying the dose-response relationship esti-
mated in the first period to the mortality and exposure
observed in the other periods.
Results Although summer temperatures are increasing in Italian
cities, a reduction in heat-related mortality is observed pro-
gressively over time. After the introduction of the heat plan, a
reduction in the effect of extreme temperatures was observed,
while for mild summer temperatures the effect remains high
(RR 1.23; 95% CI: 1.15 to 1.32). By the second period,
when all cities had implemented local prevention programs for
a number of years a further reduction in the effect of both
extreme and mild temperatures was observed. The heat attrib-
utable fraction related to extreme temperatures declined from
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6.3% in the period 1999–2002% to 4.1% in the last period
(2013–2016). Considering the entire temperature range the
total number of heat-related deaths spared over the entire
study period was 1900.
Conclusion Considering future climate change and the health
burden associated to heat waves, it is important to promote
adaptation measures by showing the potential effectiveness of
heat prevention plans.

Exposure assessment

OP III – 1 AN EMPIRICAL VALIDATION OF THE BIOSPECIMENS
WITHIN-SUBJECT POOLING APPROACH

1Celine Vernet*, 2Claire Philippat, 1Lydiane Agier, 2Sarah Lyon-Caen, 1Valérie Siroux,
1Rémy Slama. 1Grenoble Alpes University/Inserm, La Tronche, France; 2Inserm,
Environmental Epidemiology, Grenoble, France

10.1136/oemed-2018-ISEEabstracts.11

Background/aim Within-subject biospecimens pooling was
shown to be theoretically efficient in reducing bias in dose-
response functions in presence of classical-type error. Its valid-
ity was never tested empirically, and collecting all daily urine
samples is cumbersome. We evaluated the validity of a within-
subject pooling approach relying on the collection of a small
number of voids every day.
Methods In 16 pregnant women who collected urines over
several weeks, we compared biomarker concentrations of 10
phenols in daily, weekly and pregnancy within-subject pools
obtained using either three or all daily urine samples. Then, a
simulation study using real data from the same women
allowed us estimating the bias in dose-response functions
when relying on one to 20 urine samples per subject to assess
exposures to methylparaben (low within-subject variability) and
bisphenol A (high variability).
Results Regarding the estimation of daily, weekly and preg-
nancy exposures, except for benzophenone-3 and triclosan
(daily time-window), correlations between pools of all or only
three voids were above 0.8. Using one biospecimen resulted in
an attenuation bias in the dose-response functions of 30%
(methylparaben) and 68% (bisphenol A); four and 18 samples,
respectively, were required to decrease bias to 10%.
Conclusion For short half-lived compounds, collecting and
pooling three instead of all daily voids allows efficient estima-
tion of exposures over time windows of a week or more.
Collecting a few dozen urine samples allows to strongly limit
attenuation bias for highly temporally variable chemicals such
as bisphenol A. This provides further (empirical) validation of
the within-subject pooling approach.

OP III – 2 AIR POLLUTION EXPOSURE ASSESSMENT FOR THE
ELAPSE PROJECT USING HYBRID LUR MODELS

1Kees de Hoogh, 2Maciej Strak*, 2Jie Chen, 3John Gulliver, 4Ole Hertel, 2Bert Brunekreef,
2Gerard Hoek. 1Swiss TPH, Basel, Switzerland; 2IRAS, Utrecht, Netherlands; 3Imperial
College, London, UK; 4Aarhus University, Aarhus, Denmark

10.1136/oemed-2018-ISEEabstracts.12

Background/aim In order to investigate associations between
air pollution and adverse health effects fine spatial air pollu-
tion surfaces are needed to provide cohorts with exposures. In

the ELAPSE project we developed hybrid land use regression
models for multiple pollutants and linked these to 11 individ-
ual and 7 administrative cohorts in 10 countries for a total of
35 million participants.
Methods Europe-wide hybrid LUR models were developed for
2010 estimating annual mean PM2.5, NO2, O3 and BC
(including cold and warm season O3 estimates). Models were
developed based on AirBase routine monitoring data (PM2.5,
NO2, O3) and ESCAPE monitoring data (BC), incorporating
land use and traffic data plus satellite observations and disper-
sion model estimates as additional predictor variables. Univer-
sal kriging was performed on residual spatial variation. Main
model was developed using all sites. To evaluate robustness,
five more models were developed, each built on 80% of mon-
itoring sites with remaining 20% used for validation. Models
were applied to 100 × 100 m grids across Europe to allow
for exposure assignment for all ELAPSE cohorts.
Results Main models explained: NO258%, PM2.5 71% (59%
LUR +12% kriging), O362% and BC 51% of spatial variation
in measured concentrations. Validation R2 ranged 0.55–0.60
for NO2, 0.63–0.77 for PM2.5, 0.51–0.69 for O3 and 0.43–
0.57 for BC. Dispersion model estimates, road density, nature
and residential area were predictor variables in NO2 model.
PM2.5 model consisted of satellite derived and dispersion
model estimates, altitude, road density, nature, ports and resi-
dential area. Satellite derived and dispersion model estimates,
road density, residential area, urban green and Y-coordinate
were predictors in BC model. O3 model included dispersion
model estimates, road density, ports, residential area and alti-
tude. Kriging proved an efficient technique to explain part of
residual spatial variation.
Conclusion We were able to develop robust NO2, PM2.5, O3

and BC hybrid LUR models to provide exposure estimates for
all cohort participants in the ELAPSE project.

OP III – 3 USING SATELLITE OBSERVATIONS TO ESTIMATE
EXPOSURE TO FLARING: IMPLICATIONS FOR FUTURE
STUDIES OF THE HEALTH IMPACTS OF
UNCONVENTIONAL OIL AND GAS OPERATIONS

1Lara Cushing*, 2Jill Johnston, 2Meredith Franklin, 2Khang Chau. 1San Francisco State
University, Department of Health Education, San Francisco, CA, USA; 2University of Southern
California Keck School of Medicine, Department of Preventive Medicine, Los Angeles, USA

10.1136/oemed-2018-ISEEabstracts.13

Background/aim Unconventional oil and gas (UOG) operations
may increase exposure to hazardous air pollutants and several
studies suggest they can harm the health of nearby residents.
However, research is hampered by a lack of data on pollutant
emissions from drilling sites and few studies have examined
the potential health impacts of flaring, the common practice
of combusting petroleum waste products on site.
Methods We utilise a novel remote sensing data source to estimate
exposure to flaring among residents of the Eagle Ford Shale region
of Texas, U.S. This rural region has experienced a roughly tenfold
increase in oil and gas production since 2010 and is the highest
oil-producing and fourth highest gas-producing region in the U.S.
We investigate the potential of the VIIRS Nightfire product –

which includes satellite observations of infrared radiation at night
from combustion sources – to characterise exposure to flaring and
compare estimates of exposure to UOG operations derived from
VIIRS and those derived from more traditional data sources

Abstracts

Occup Environ Med 2018;75 (Suppl 1):A1–49 A5

group.bmj.com on March 20, 2018 - Published by http://oem.bmj.com/Downloaded from 

http://oem.bmj.com/
http://group.bmj.com


(permit and self-reported production data) that have been used in
previous epidemiological studies.
Results Nearly 8 00 000 people live less than 5 km from one or
more of the 22 000 active, permitted UOG wells in the study
region. Nighttime infrared observations from VIIRS confirm
reports of extensive flaring in close proximity to homes. We con-
struct VIIRS-derived indices to characterise exposure to flaring
based on residential proximity to flaring locations, flaring fre-
quency and duration, temperature of combustion, and areal
extent. We discuss the strengths and limitations of these measures
for estimating air pollutant emissions, and the implications of this
exposure assessment method for future epidemiological research
on the health impacts of UOG operations.
Conclusion While previous studies have relied on self-reported
information on the location, timing, and productivity of oil
and gas extraction activities, careful processing of VIIRS obser-
vations can provide novel, objective estimates of exposure to
flaring that are likely better capture exposure to air pollutants
resulting from UOG operations.

OP III – 4 EXPOSURE ASSESSMENT MODELS FOR NO2 AND
PM2.5 IN THE ELAPSE STUDY: A COMPARISON OF
SUPERVISED LINEAR REGRESSION AND MACHINE
LEARNING APPROACHES

1Jie Chen*, 2,3Kees de Hoogh, 1Maciek Strak, 1Jules Kerckhoffs, 1Roel Vermeulen,
1Bert Brunekreef, 1Gerard Hoek. 1Institute for Risk Assessment Sciences, Faculty of
Veterinary Medicine, Utrecht, Netherlands; 2Swiss Tropical and Public Health Institute, Basel,
Switzerland; 3University of Basel, Basel, Switzerland

10.1136/oemed-2018-ISEEabstracts.14

Background/aim Recent studies suggested machine learning as an
alternative for supervised linear regression (SLR) in developing
Land Use Regression models for air pollution exposure assess-
ment. However, few studies have made direct comparisons. This
study aimed to develop novel models using machine learning
approaches, and compare the model performance to SLR models
using an external dataset for validation.
Methods A set of novel European-wide models were devel-
oped to estimate 2010 annual means for NO2 and PM2.5,
based on AIRBASE routine monitoring data. Satellite observa-
tions, chemical transport model estimates, land use and traffic
data were used as predictor variables. The alternative algo-
rithms we used included shrinkage techniques (lasso, elastic
net, ridge), ensemble learning (bagging, boosting, random for-
est), support vector machine and a super-learner algorithm.
Besides 5-fold cross-validation, we also performed external val-
idation using data from the ESCAPE study to evaluate the
model performance. The novel models were compared to the
previously developed models (SLR for both NO2 and PM2.5,
with additional kriging on residuals in PM2.5 models).
Results Random forest suggested a moderate improvement in
cross-validation with R2 of 0.66 for NO2 models compared
to the conventional supervised linear regression model
(R2=0.58), while the external validation R2 was lower (0.46
compared to 0.50). The super-learner algorithm had the high-
est external validation R2 of 0.51, which was less than 0.01
higher than the original supervised linear regression model.

For PM2.5, most of the machine learning methods showed
similar or worse performance compared to the original super-
vised linear regression model. The super-learner algorithm had
the highest cross-validation R2 of 0.72, which was 0.02
higher than the supervised linear regression model. However,

no machine learning algorithm showed better performance in
external validation.
Conclusion Machine learning algorithms did not perform better
than supervised linear regression in our Europe-wide datasets.

OP III – 5 LAND USE REGRESSION MODELLING OF OUTDOOR
NO2 AND PM2.5 CONCENTRATIONS IN THREE LOW-
INCOME AREAS OF THE URBAN WESTERN CAPE,
SOUTH AFRICA

1Apolline Saucy*, 1Martin Röösli, 1Nino Künzli, 2Ming-Yi Tsai, 1Chloé Sieber,
3Toyib Olaniyan, 3,4Roslynn Baatjies, 3Mohamed Jeebhay, 2Mark Davey,
2Benjamin Flückiger, 5Rajen N Naidoo, 3Mohammed Aqiel Dalvie, 1Mahnaz Badpa, 1Kees
De Hoogh. 1Swiss TPH/University of Basel, Epidemiology and Public Health, Basel,
Switzerland; 2Swiss TPH, Epidemiology and Public Health, Basel, Switzerland; 3University of
Cape Town, Centre for Environmental and Occupational Health Research, School of Public
Health and Family Medicine, Cape Town, South Africa; 4Cape Peninsula University of
Technology, Department of Environmental and Occupational Studies, Faculty of Applied
Sciences, Cape Town, South Africa; 5University of KwaZulu-Natal, 4) Discipline of
Occupational and Environmental Health, School of Nursing and Public Health, Durban,
South Africa

10.1136/oemed-2018-ISEEabstracts.15

Background/aim Intra-urban air pollution has been associated
with adverse health effects, such as cardiovascular or respira-
tory disorders. Land Use Regression (LUR) modelling is one
method to describe small-scale spatial variation in air pollution
levels based on several measurements and geographical
predictors.
Methods The main goal of the study is to characterise and
model the spatial distribution of air pollutants in three neigh-
bourhoods in the Western Cape, South Africa. Weekly meas-
urements of NO2 and PM2.5 were performed in these areas
(Khayelitsha, Marconi-Beam and Masiphumulele) during 2015–
2016. They were temporally adjusted to obtain seasonal means
using routinely monitored pollution data in Cape Town
region. We developed six LUR models (four seasonal and two
annual averages) using supervised forward stepwise regression
for NO2 and PM2.5. Predictor variables, like road, land use
and emission data were either obtained or collected on site.
The models were validated using leave-one-out-cross-validation
(LOOCV) and were tested for spatial autocorrelation.
Results Measured air pollution levels were generally low. The
annual mean NO2 levels were 21.5 mg/m3 and 10.0 mg/m3
for PM2.5. The NO2 annual model explained 45% of the
variance (R2) in the study areas and was found to have a sat-
isfactory internal validity (LOOCV R2=70%). The PM2.5
annual model presented lower explanatory power (R2=25%,
LOOCV R2=13%). The best predictors for NO2 modelling
were traffic-related variables (major roads and bus routes) and
proximity to some land-use features. Smaller local sources
such as open grills and waste burning sites were good predic-
tors for PM2.5 spatial variability, together with population
density. NO2 and PM2.5 mean exposure will be predicted for
home and school locations of about 400 pupils at primary
schools involved in an epidemiological health study.
Conclusion This research shows that land use regression mod-
elling can be successfully applied to informal urban settings in
South Africa using similar predictor variables to those per-
formed in European and North American studies. We could
also provide NO2 and PM2.5 seasonal exposure estimates and
maps for the selected study areas.

Abstracts

A6 Occup Environ Med 2018;75(Suppl 1):A1–49

group.bmj.com on March 20, 2018 - Published by http://oem.bmj.com/Downloaded from 

http://oem.bmj.com/
http://group.bmj.com


OP III – 6 ON THE MODEL ACCURACY AND ERROR
PROPAGATION OF DIFFERENT INDOOR AIR QUALITY
MODELS FOR HEATH ESTIMATE FROM INDOOR
EXPOSURE TO OUTDOOR ORIGINS: A CASE STUDY
OF FIVE CHINESE MEGA CITIES

1Zhiwen Luo*, 1,2Ye Yuan. 1University of Reading, School of the Built Environment,
Reading, UK; 2Harbin Institute of Technology, Shenzhen, China

10.1136/oemed-2018-ISEEabstracts.16

Background/aim Recent epidemiological studies linking indoor
exposure and health consequence relied mostly on the annual-
averaged indoor exposure concentration from a steady-state
modelling rather than that aggregated from a dynamic model-
ling approach.We hypotheses that such simplification could
lead to a bias on the derivation of the indoor concentration,
which could further propogage on health assessment.
Methods The increase of envelope air tightness and installation
of mechanical ventilation with effective filtration are consid-
ered as two building ventilation retrofit strategies to reduce
indoor PM2.5 exposure to outdoor origin. The integrated
modelling framework considering health benefits and energy
costs of different intervention strategies is employed for a rep-
resentative urban residential building in five Chinese mega
cities being exposed to different levels of outdoor air pollu-
tion.Three indoor air quality models (annual-average steady-
state, hourly steady-state, and dynanic) are adopted to com-
pare their accuracies and error propagations.
Results The comparison of the modelling methodologies shows
that modelling indoor concentrations by the annual average
steady-state method could lead to relative error from !10.5%
to 18% in some cases. The relative errors in indoor PM2.5
modelling caused by simplification methodologies can be
greatly enlarged in the assessment of health and economic
impacts (from !524% to 249%).The total economic benefits
for building ventilation interventions are largest in Shenyang
(~800 yuan/capita), but marginal or even negative in Chengdu
and Guangzhou. For Beijing and Shanghai, to achieve signifi-
cant benefits, the air tightness level should be at least National
Level 7 while the filtration efficiency should be no less than
90% if mechanical ventilation systems are installed.
Conclusion We have modelled the health benefit and energy
cost for different building ventilation retrofits in five mega
cities in China using three types of indoor air quality models.
Our modelling results show that there are large errors using
annual-averaged indoor exposure concentration especially for
the assessment of health and economic consequence.

Air pollution and cardio-metabolic outcomes

OP IV – 1 CHILDHOOD TYPE 1 DIABETES; AN ENVIRONMENT
WIDE ASSOCIATION STUDY (EWAS) ACROSS
ENGLAND

Annalisa Sheehan*, Susan Hodgson, Daniela Fecht, Anna Freni Sterrantino. Imperial College
London, Epidemiology and Biostatistics, London, UK

10.1136/oemed-2018-ISEEabstracts.17

Background/aim Type 1 Diabetes (T1D) is an autoimmune dis-
ease with ~4 00 000 people currently affected across the UK.
T1D results from gene-environment interactions, with environ-
mental factors likely triggering the disease process in

genetically susceptible individuals. We aim to assess the influ-
ence of a wide range of environmental factors on childhood
T1D incidence in England.
Methods We undertook an ecological EWAS at the Local Authority
District level (LAD) using a national Hospital Episode Statistics
(HES) based incident T1D dataset, containing ~1300 cases per year.
There are 354 LAD’s in England with an average of 1 39 689 per-
sons. We compiled LAD-level estimates for a range of environmental
exposures including sunshine duration, air temperature, ultraviolet
radiation (UV), radon, air and light pollution, nitrates in drinking
water, metals in soil, pesticides and green space; as well as informa-
tion on land cover type, urban/rural status, tobacco expenditure as a
smoking proxy, population density, socioeconomic deprivation, and
ethnicity. The associations between T1D incidence and these envi-
ronmental variables were assessed via Negative Binomial regression.
Results The HES dataset included 13 948 eligible T1D cases
aged 0–9 years old over the period April 2000 – March 2011.
Case counts by LAD varied from 1 to 236; mean 39.4 (SD
25.7), with an overall incidence of 21.2 (95% CI: 20.9 to
21.6) per 1 00 000. Age and sex standardised incidence rates
varied from 4.45 to 80.55 per 1 00 000. 22 out of 52 envi-
ronmental exposures were significantly associated with diabetes
incidence after adjusting for multiple testing using the Bonfer-
roni correction (p values above the Bonferroni Corrected level
of 0.0009). These included air pollutants PM10, PM2.5, NO2
and CO, light pollution, UV, population density and ethnicity.
Conclusion Our analysis contributes to evidence that a range
of environmental exposures are associated with T1D in chil-
dren in England. Variables identified as associated with T1D
at the ecological level are being further assessed at the indi-
vidual level in a case control study, using data from the After
Diabetes Diagnosis Research Support System-2 (ADDRESS-2).

OP IV – 2 LONG-TERM EFFECTS OF AIR POLLUTION ON ANKLE-
BRACHIAL INDEX

1Siqi Zhang*, 1Kathrin Wolf, 1Susanne Breitner, 2Florian Kronenberg, 1Annette Peters,
1Alexandra Schneider. 1Helmholtz Zentrum München, Neuherberg, Germany; 2Medical
University of Innsbruck, Department of Medical Genetics, Molecular and Clinical
Pharmacology, Innsbruck, Austria

10.1136/oemed-2018-ISEEabstracts.18

Background/aim Atherosclerosis and arterial stiffness have been
linked to air pollution. However, the association between
long-term exposure to air pollution and abnormal ankle-bra-
chial index (ABI) has not been fully investigated. We aimed to
examine the long-term effects of air pollution on the preva-
lence of low and high ABI, and the potential effect modifica-
tion by individual characteristics.
Methods This cross-sectional study involved 4544 participants
from the KORA F3 (2004–2005) and F4 (2006–2008) surveys
in the region of Augsburg, Germany. Participants’ residential
annual mean concentrations of particulate matter and nitrogen
dioxide were predicted with land-use regression models, and
information on traffic indicators was collected from geo-
graphic information systems. We assessed the effects of air
pollution on the prevalence of low and high ABI by multino-
mial logistic regression models adjusted for demographic, soci-
oeconomic, and lifestyle confounders. We also applied quantile
regression models to explore the non-monotonic relationship
between air pollution and ABI. Potential modification effects
were examined for age, sex, physical activity, overweight, and
comorbidities.
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Results Long-term exposure to particulate matter with aerody-
namic diameter £10 mm (PM10) and £2.5 mm (PM2.5) was
significantly associated with the prevalence of low ABI, with
the respective odds ratios (ORs) of 1.78 (95% CI: 1.09 to
2.92) and 1.63 (95% CI: 1.03 to 2.58) for an increment
from the 5th to the 95th percentile in concentration. For high
ABI, the association was significant for PM2.5 absorbance
(OR=1.54, 95% CI: 1.07 to 2.24) and traffic load within
100 m of the residence (OR=1.39, 95% CI: 1.04 to 1.86).
Quantile regression analyses revealed similar results. The effect
of air pollution on having low ABI was stronger in partici-
pants who did little or no physical exercise.
Conclusion Long-term exposure to air pollution was associated
with an increased risk of having abnormal ABI, and the asso-
ciation was modified by physical activity. This study provides
evidence for the air pollution effects on atherosclerosis and
arterial stiffness in lower extremities.

OP IV – 3 LONG-TERM AIR POLLUTION EXPOSURE AND THE
IMPACT ON METABOLIC CONTROL IN CHILDREN
AND ADOLESCENTS WITH TYPE 1 DIABETES -
RESULTS FROM THE DPV REGISTRY

1,2Stefanie Lanzinger*, 2,3Joachim Rosenbauer, 4Dorothea Sugiri, 4Tamara Schikowski,
5Birgit Treiber, 6Daniela Klee, 2,3Wolfgang Rathmann, 1,2Reinhard Holl. 1Ulm University,
Institute of Epidemiology and Medical Biometry, ZIBMT, Ulm, Germany; 2German Centre for
Diabetes Research (DZD), München-Neuherberg, Germany; 3Leibniz Centre for Diabetes
Research at Heinrich Heine University Düsseldorf, Institute for Biometrics and Epidemiology,
German Diabetes Centre, Düsseldorf, Germany; 4Leibniz Research Institute for
Environmental Medicine (IUF), Düsseldorf, Germany; 5Hospital for Children and Adolescents,
Clinical Centre St. Marien, Amberg, Germany; 6Pediatric Practice, Bürstadt, Germany

10.1136/oemed-2018-ISEEabstracts.19

Background/aim Studies on the association between air pollu-
tion and metabolic control in children and adolescents with
type 1 diabetes are rare. We examined the relationship
between particulate matter with an aerodynamic diameter
<10 mm (PM10), nitrogen dioxide (NO2) and accumulated
ozone exposure (O3-AOT) and HbA1c and daily insulin dose
(IU/kg body weight) in children and adolescents with type 1
diabetes.
Methods We investigated 32 879 type 1 diabetes patients<21
years documented between 2009 and 2014 in 340 German
centres of the diabetes prospective follow-up registry (DPV).
Long-term air pollution exposure (annual and quinquennial
means) was assigned to 5-digit postcode areas of residency.
Cross-sectional multivariable regression analysis was used to
examine the association between air pollution and metabolic
control. Models were adjusted for sex, age, diabetes duration,
migration background, year of treatment, type of insulin treat-
ment and Nielsen area to account for regional differences.
Results After comprehensive adjustment, HbA1c was signifi-
cantly lower with higher O3-AOT-quartiles (O3-AOT-Q4:
7.89% [95%-confidence interval: 7.85; 7.93], O3-AOT-Q1:
8.20% [8.15; 8.24]). The inverse association between O3-AOT
and HbA1c persisted after additional adjustment for degree of
urbanisation or additional adjustment for PM10. Moreover,
the inverse association remained stable in further sensitivity

analyses. No significant associations between HbA1c and
PM10 or NO2 were found. No association was observed
between any of the three air pollutants and insulin dose.
Conclusion The inverse association between O3-AOT and
HbA1c could not be explained by regional differences in dia-
betes treatment or other differences between urban and rural
areas. Further studies on the association between air pollution
and metabolic control in children and adolescents with type 1
diabetes are needed to confirm our observed association and
to elucidate underlying mechanisms.

OP IV – 5 LONG-TERM AIR POLLUTION AND INCIDENCE OF
THE METABOLIC SYNDROME IN THE POPULATION-
BASED HEINZ NIXDORF RECALL STUDY

1Clara Matthiessen*, 1Sarah Lucht, 1Frauke Hennig, 1Simone Ohlwein, 2Susanne Moebus,
2Karl-Heinz Jöckel, 1Barbara Hoffmann. 1University, Institute for Occupational, Social and
Environmental Medicine, Düsseldorf, Germany; 2University Hospital Essen, Institute of
Medical Informatics, Biometry and Epidemiology (IMIBE), Essen, Germany

10.1136/oemed-2018-ISEEabstracts.20

Background/aim Recently, epidemiological studies have found a
link between air pollution (AP) and individual components of
the metabolic syndrome (MetS), a condition predisposing to
cardiometabolic diseases. However, very few studies have
explored a possible association between air pollution and
MetS.

We analysed the effects of long-term exposure to AP on
incidence of MetS.
Methods Data from the population-based prospective Heinz
Nixdorf Recall study without MetS at baseline (2000–2003)
were used in this study (n=3086). Mean annual exposure for
size-fractioned particulate matter (PM2.5 and PM10) and
nitrogen dioxide (NO2) was assessed with a land use regres-
sion model. MetS at the 5.1 year follow-up examination was
defined as central obesity plus two out of four additional risk
factors (i.e., elevated triglycerides, reduced high-density lipo-
protein cholesterol, elevated blood pressure or elevated fasting
plasma glucose). We estimated odds ratios (ORs) of MetS inci-
dence per interquartile range (IQR), adjusting for demographic
and lifestyle variables. In a two-exposure model, we investi-
gated combined effects of air pollution and road traffic noise.
Results 299 participants developed MetS during a mean fol-
low-up of 5.1 years. Mean air pollution exposure at baseline
examination was 18.4 mg/m3 for PM2.5, 27.7 mg/m3 for
PM10, and 30.0 mg/m3 for NO2. All air pollutants were bor-
derline positively associated with MetS. For example, adjusted
ORs per IQR for PM10 and PM2.5 were 1.14 (0.98–1.32)
and 1.19 (0.98–1.44), respectively. For NO2, the OR was
lower than the PM estimates (1.03; 0.88–1.21). In the two-
exposure models with both PM and noise, ORs per IQR for
PM10, PM2.5, and NO2 increased slightly to 1.16 (1.00–
1.35), 1.21 (0.99–1.48), and 1.06 (0.89–1.25), respectively.
Conclusion Long-term exposure to air pollution might increase
the risk of developing MetS in the general population, with
strongest effects seen for PM10 and PM2.5. This association
remained when adjusting for long-term traffic noise exposure.
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OP IV – 6 ASSOCIATIONS BETWEEN DAILY MORTALITY AND
AMBIENT NO2 AND O3 IN PERSONS HAVING
CONGESTIVE HEART FAILURE: NESTED CASE-
CONTROL ANALYSES USING DIFFERENT EXPOSURE
MODELS

1Stephane Buteau*, 1Mark Goldberg, 2Richard Burnett, 3Antonio Gasparrini, 1Marie-
France Valois, 1James Brophy, 4Marianne Hatzopoulou, 5Dan Crouse. 1McGill University,
Montreal, Canada; 2Health Canada, Ottawa, Canada; 3London School of Hygiene and
Tropical Medicine, London, UK; 4University of Toronto, Toronto, Canada; 5University of New
Brunswick, Frederiction, Canada

10.1136/oemed-2018-ISEEabstracts.21

Background/aim To meet some of the limitations of previous
studies using grouped-analysis, we developed a cohort of per-
sons with congestive heart failure and used a nested case-con-
trol design to estimate whether daily non-accidental mortality
was associated with spatially-resolved, daily exposures to ambi-
ent NO2 and O3, and whether these associations were modi-
fied according to worsening of health.
Methods We constructed the cohort from health databases.
For each case we randomly selected 100 controls matching on
the calendar day and gender. We assigned daily NO2 (all
year) and O3 (May-September) exposures from the following
methods to predict spatially-resolved, daily concentrations at
participants’ residence:

. measurements at the nearest monitor;

. inverse–distance weighting interpolation (IDW);

. back–extrapolation from a land–use regression model from a
dense monitoring survey.

We modelled air pollution using DLNMs over lags 0 to 3
days. We adjusted for age and area-based contextual variables,
whereas weather and temporal trends were controlled by
design. We assessed potential effect modification by some indi-
cators possibly reflecting a worsening of health.
Results The cohort included 65 534 individuals followed on
average for four years. For NO2 and O3 all response func-
tions were linear. For NO2, we found positive association
using the back-extrapolation method (MPC: 3.0%; 95% CI:
!0.8% to 7.0%) but negative associations using the nearest
station (MPC: !5.5%; 95% CI: !8.0 to !2.8%), and IDW
(MPC: !8.8%; 95% CI: !15.0 to !2.1%). For O3, we found
positive cumulative effect for the nearest station (6.7%;
95% CI: 0.3% to 13.5%), inverse-distance weighting (18.5%;
95% CI: !2.6% to 44.1%) and back-extrapolation (7.3%;
95% CI: 3.0% to 11.9%). For both pollutants, we found evi-
dence of effect modification according to the prescribed dose
of an important drug used to treat heart failure.
Conclusion Exposure to ambient NO2 and O3 was associated
with daily mortality in congestive heart failure. The methods
used to assess daily exposure can have considerable influence
on the estimated acute health effects.

Environmental contaminants and children’s
health

OP V – 1 PRENATAL EXPOSURE TO ORGANOCHLORINE
COMPOUNDS AND LUNG FUNCTION UNTIL EARLY
ADULTHOOD

1Alicia Abellan*, 2Raquel Garcia, 1Céline Roda, 2Mireia Gascón, 2Judith Garcia-Aymerich,
2Martine Vrijheid, 3Amparo Ferrero, 3López-Espinosa Maria José, 4Carlos Zabaleta,
4Mikel Basterrechea, 5Maties Torrent, 1Jordi Sunyer, 1Maribel Casas. 1ISGlobal, Childhood
and Environment, Barcelona, Spain; 2ISGlobal, Barcelona, Spain; 3FISABIO, Epidemiology
and Environmental Health Joint Research Unit, Valencia, Spain; 4Biodonostia, Epidemiology
and Public Health, San Sebastian, Spain; 5IB-Salut, Menorca Health Area, Menorca, Spain

10.1136/oemed-2018-ISEEabstracts.22

Background/aim Prenatal exposure to organochlorine com-
pounds (OCs) can increase the risk of adverse respiratory
symptoms in children and adolescents, but evidence is mainly
based on reported symptoms and it is still unknown whether
these compounds can impact on lung function. We assessed
the longitudinal association between prenatal exposure to OCs
and lung function until early adulthood.
Methods We included 2750 participants belonging to the
INMA (Infancia y Medio Ambiente) prospective birth cohort
in Spain in Menorca, Valencia, Gipuzkoa, and Sabadell
regions. Prenatal concentrations of OCs (hexachlorobenzene
[HCB], dichlorodiphenyltrichloroethane [DDT], dichlorodiphe-
nyldichloroethylene [DDE], and four polychlorinated biphenyls
[PCB-118, PCB-138, PCB-153, and PCB-180]) from each par-
ticipant were measured in maternal or cord serum. Lung func-
tion was measured by spirometry at 4, 7, 9, 11, 14, and 18
years of age. Multivariate linear regression models were used
to assess the association between prenatal OCs concentrations
and lung function.
Results High percentage of samples presented quantifiable levels
of all the analysed OCs. DDE, HCB, and PCB-153 were the com-
pounds with higher median concentrations (e.g. median for
DDE=1.03 ng/mL; Inter quartile range=1.37 ng/mL). Prelimi-
nary results in the Menorca cohort (n=327) revealed that prenatal
exposure to the second tertile of PCB-153 concentrations was
associated with reduced forced vital capacity (FVC) and reduced
forced expiratory volume in 1 s (FEV1) when compared to the
lowest tertile at 11 and 14 years (e.g. b for FVC at 14 years=-0.17
L; 95% CI: !0.31 to !0.03). Exposure to the second tertile of
DDE and PCB-118 was associated with reduced FVC at 11 years,
compared to the lowest tertile. No other associations were found.
Final results including all cohorts will be presented.
Conclusion Preliminary results showed that prenatal exposure
to OCs was associated with reduced lung function until ado-
lescence. Such exposure might alter the structural development
of the lung and predispose for chronic respiratory diseases
later in life.
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OP V – 2 PRENATAL FLUORIDE EXPOSURE AND
NEUROBEHAVIOR AMONG CHILDREN
1–3 YEARS OF AGE IN MEXICO

1Deena Thomas*, 2Brisa Sanchez, 3Karen Peterson, 4Niladri Basu, 5E Angeles Martinez-
Mier, 6Adriana Mercado-Garcia, 6Mauricio Hernandez-Avila, 7Christine Till,
8Morteza Bashash, 8Howard Hu, 6Martha M Tellez-Rojo. 1University of Michigan,
Department of Internal Medicine, Ann Arbour, Michigan, USA; 2University of Michigan,
Department of Biostatistics, Ann Arbour, USA; 3University of Michigan, Department of
Nutritional Sciences, Ann Arbour, USA; 4McGill University, Faculty of Agricultural and
Environmental Sciences, Ste-Anne-de-Bellevue, Canada; 5Indiana University, Department of
Cariology, Operative Dentistry and Dental Public Health, Indianapolis, USA; 6Instituto
Nacional de Salud Publica, Centro de Investigacion en Salud Poblacional, Cuernavaca,
Mexico; 7York University, Department of Psychology, Toronto, Canada; 8University of
Toronto, Occupational and Environmental Health, Toronto, Canada

10.1136/oemed-2018-ISEEabstracts.23

Background/aim Recent studies report an inverse association
between fluoride (F) exposure and IQ in children, but few
included individual measures of exposure or assessed associa-
tions with prenatal exposure using a prospective study design.
Methods This study utilised the Early Life Exposures in Mex-
ico to Environmental Toxicants (ELEMENT) birth cohort and
archived pregnancy samples to study prenatal F exposure and
its association with subsequent child neurobehavioral outcomes
at ages 1, 2 and 3 years. A Generalised Mixed Model
(GMM) was used to model the association between mean cre-
atinine-adjusted urinary F (MUFcr), averaged over three tri-
mesters, and Mental Development Index (MDI), a subscale of
the Bayley Scales of Infant Development-II (BSID-II) test,
among 401 mother-infant pairs. The analysis controlled for
maternal age, education, marital status, ELEMENT cohort,
child’s sex, and child’s age.
Results The median MUFcr was 0.835 mg/L (minimum: 0.195,
maximum: 3.673). MUFcr was significantly inversely associated
with offspring MDI scores, with an increase in MUFcr of 0.5 mg/
L (roughly the interquartile range value) corresponding to a
decrease in MDI of !1.20 points (95% CI: !2.19,–0.20).
Conclusion Our findings add to our team’s recently published
report on prenatal fluoride and cognition at ages 4 and 6–12
years by suggesting that higher in utero exposure to F has an
adverse impact on offspring cognitive development that can be
detected earlier, in the first three years of life.

OP V – 3 PRELIMINARY RESULTS OF MATERNAL EXPOSURE
TO ORGANOPHOSPHATE PESTICIDES AND FETAL
GROWTH IN JERUSALEM – THE ENVIRONMENT,
MOTHER, AND CHILD STUDY

1Eliana Ein Mor*, 2Shay Porat, 3Zivanit Ergaz-Shaltiel, 2Arbel Ben David, 3Juma Natsheh,
2Ronit Haimov-Kochman, 1Ronit Calderon-Margalit. 1Hebrew Univrsity, School of Public
Health, Jerusalem, Israel; 2Hadassah medical centre, Gynaecology, Jerusalem, Israel;
3Hadassah medical centre, Neonatology, Jerusalem, Israel

10.1136/oemed-2018-ISEEabstracts.24

Background/aim Little is known about the association between
maternal exposure during pregnancy to organophosphate pesti-
cides (OP) and fetal growth. We aimed to study whether
maternal exposure to the dialkyl phosphate (DAP) metabolites
during the first half of pregnancy was associated with fetal
growth as estimated by ultrasonographic prenatal examinations
(US).
Methods An ongoing cohort study of pregnant women
recruited at 11–18 weeks of gestation, who were interviewed

and gave a urine specimen upon recruitment. In order to ana-
lyse the fetal growth, we used repeated US fetal measurements
of head circumference (HC), femur length (FL), abdominal cir-
cumference (AC) and biparietal diameter (BPD). Urine speci-
mens were analysed for DAP metabolites in the Institute for
Occupational, Social and Environmental Medicine of the Uni-
versity Erlangen-Nürnberg, Germany. Linear and mixed linear
models (with DAP, gestational age and gender as fixed effects
and mothers as random effects) were constructed to study the
associations between OP exposure and US measurements.
Results A total of 826 US measurements were conducted in
211 women for each of the four US parameters. 165 women
had more than two US measurements and 99 women had 4–7
measurements during pregnancy. Linear regression models for
the association between DAP and the last US measurement
adjusting for gender, suggested negative associations; HC (ß=-
15.3, p=0.07), FL (ß=-3.8, p=0.07), AC (ß=-15.3, p=0.08),
BPD(ß=-4.06, p=0.08). Mixed linear models with all US data
did not support any association between maternal DAP level
and fetal growth (HC: ß=-0.21, std=1.03, p=0.8; FL: ß=-
0.01, std=0.23, p=0.9; AC: ß=-0.03, std=1.23, p=0.9; and
BPD: ß=0.05, std=0.31, p=0.8).
Conclusion In this preliminary analysis, there was a suggested
inverse association between DAP exposure and fetal growth.
To our knowledge, this analysis is the first to use repeated
fetal measurements and early maternal DAP levels. Further
analyses controlling for gestational age will be conducted.

OP V – 4 IN-UTERO EXPOSURE TO PHENOLS AND
PHTHALATES AND THE INTELLIGENCE QUOTIENT OF
BOYS AT 5 YEARS

1Dorothy Nakiwala*, 2Hugo Peyre, 3Barbara Heude, 3,4,5Jonathan Y Bernard,
6Rémi Béranger, 1Rémy Slama, 1Claire Philippat. 1Institute for Advanced Biosciences (IAB),
Université Grenoble Alpes, Team of Environmental Epidemiology applied to Reproduction
and Respiratory Health, Latronche, France; 2Assistance Publique-Hôpitaux de Paris, Robert
Debré Hospital, Child and Adolescent Psychiatry Department, Paris, France; 3U1153
Epidemiology and Biostatistics Sorbonne Paris Cité Research Centre (CRESS), Early Origin of
the Child’s Health and Development (ORCHAD) Team, Villejuif, France; 4Université Paris
Descartes, Villejuif, France; 5Singapore Institute for Clinical Sciences (SICS), Agency for
Science, Technology and Research (A*STAR), Singapore, Singapore; 6Inserm U1085–IRSET,
Université Rennes, Rennes, France

10.1136/oemed-2018-ISEEabstracts.25

Background/aim There are concerns neuro-developmental due
to exposure to endocrine disrupting chemicals. Previous epide-
miological studies have mainly focused on phthalate metabo-
lites and bisphenol A. Our study aimed to assess associations
between in-utero exposure to the afore mentioned compounds
and other ubiquitous phenolic compounds and the Intelligence
Quotient (IQ) of boys at 5–6 years.
Methods In 452 mother-son dyads from the French EDEN
cohort, we measured 11 phthalate metabolites and 9 phenolic
compounds (4 parabens, benzophenone-3, bisphenol A, 2
dichlorophenols and triclosan) in spot urine samples collected
between 22 and 29 gestational weeks. Verbal and performance
IQ of children was assessed at 5–6 years by a psychologist
using the Wechsler Preschool and Primary Scale of Intelligence
(WPPSI). We used adjusted Structural Equation Models (SEM)
and the Benjamini and Hochberg false discovery rate (FDR)
correction to assess the associations between maternal urine
phenol and phthalate metabolite concentrations considered
simultaneously and the boys’ IQ.
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Results No phenol or phthalate metabolite concentration was
negatively associated with child verbal or performance IQ (p-
values"0.09). Mono (3-carboxypropyl) phthalate tended to be
associated with increased verbal IQ (b=0.136, 95% confidence
interval, 0.01; 0.27) but this association disappeared after cor-
rection for multiple comparison (corrected p- 64 value, 0.71).
Conclusion To our knowledge, our study is the first to con-
sider developmental exposure to parabens, dichlorophenols,
triclosan and benzophenone-3 in relation to child cognitive
development. Our findings did not suggest an inverse associa-
tion between in-utero phenols and phthalates exposure and
child verbal and performance IQ.

OP V – 5 THE EXPOSURE TO ORGANOPHOSPHATE PESTICIDES
AMONG PREGNANT WOMEN IN JERUSALEM – THE
ENVIRONMENT, MOTHER, AND CHILD STUDY

1Eliana Ein Mor*, 2Zivanit Ergaz-Shaltiel, 3Tamar Berman, 2Juma Natsheh, 4Ronit Haimov-
Kochman, 1Ronit Calderon-Margalit. 1Hebrew Univrsity, School of Public Health, Jerusalem,
Israel; 2Hadassah medical centre, Neonatology, Jerusalem, Israel; 3Government, Ministry of
Health, Jerusalem, Israel; 4Hadassah medical centre, Gynaecology, Jerusalem, Israel

10.1136/oemed-2018-ISEEabstracts.26

Background/aim Organophosphate Pesticides (OP) aim to tar-
get the nervous system. Associations between maternal urinary
levels of dialkyl metabolites of OP (DAP) and adverse out-
comes in neonates and children were reported. Between 2012
and 2014, the Israeli Ministry of Agriculture restricted or
banned eighteen active ingredients. We studied trends in OP
exposure among pregnant women in the era of new
regulation.
Methods An ongoing cohort study of pregnant women
recruited at 11–18 weeks of gestation, who were interviewed
and gave a urine sample upon recruitment. Soon after birth,
data collection included maternal interview and neonatal
examination and urine sample collection. Urine specimens of
273 mothers and 107 offspring were sent for DAPs analysis
in the Institute for Occupational, Social and Environmental
Medicine of the University Erlangen-Nürnberg, Germany.
Trends in DAP metabolites were tested using spearman corre-
lation and linear regression models to estimate the association
between time in months and DAP level over the period
between September 2012 and March 2016.
Results Over the study period, the median maternal DAP level
decreased from 250 nmol/L to 148 nmol/L. Time of recruit-
ment was inversely significantly correlated with total DAPs
metabolites(r=-0.237, p<0.0001) and remained significant in
linear regression model after controlling for maternal fruit
consumption(b=-21, p<0.05). Similar trend was found for
DAP metabolites in neonatal urine. The median total DAP
exposure decreased from 49 nmol/L to 21 nmol/L and was
inversely significantly correlated with birth month(r=-0.326,
p<0.001). In linear regression model adjusting for urinary cre-
atinine and birthweight, neonatal DAP levels decreased signifi-
cantly over time (b=-5, p<0.05). Compared to other studies,
pregnant women in Jerusalem had higher OP exposure, even
at the end of the study period.
Conclusion We observed a reduction in maternal and neonatal
DAP urinary level during the period of 2012–2016.

Regulations restricting the use of OP in agriculture are prob-
ably responsible and seem to be effective in reducing the
exposure of the population to OP. Yet, exposure levels are
still higher than the reported levels in other Western
countries.

OP V – 6 A STUDY OF SCHOOL-GOING CHILDREN ON
NEUROBEHAVIOR AND CURRENTLY USED
AGRICULTURAL PESTICIDE EXPOSURE IN THE RURAL
WESTERN CAPE, SOUTH AFRICA

1Chetty-Mhlanga Shala*, 2Wisdom Basera, 2Aqiel Dalvie, 1Martin Roosli,
2Samuel Fuhriman, 1Nicole Probst-Hensch. 1Swiss Tropical Public Health Institute,
Epidemiology and Public Health, Basel, Switzerland; 2University of Cape Town, Centre for
Enviroment and Occupation Health, Cape Town, South Africa

10.1136/oemed-2018-ISEEabstracts.27

Background/aim There is limited and conflicting epidemiologi-
cal evidence on the long-term health effects of currently used
agricultural pesticides in children. We aim to investigate neu-
robehavioral effects due to pesticide exposure in school chil-
dren in the rural Western Cape (WC), one of the largest fruit
producing agricultural areas in South Africa.
Methods The 3 year cohort study entails a baseline (2017), 4
monthly exposure assessments covering all seasons in the sec-
ond year and a final follow-up (2019) examination of 1.000
children aged 9–16 years old, from three different agricultural
farming areas in the WC region. Exposure to neurotoxic pes-
ticides is measured in urine and hair samples and question-
naires related to pesticide contact including confounding
variables. Further, pesticides measured in air and water sam-
ples will describe environmental occurrence over the study
period. The primary outcome of cognitive functioning is meas-
ured through the iPad-based Cambridge Neuropsychological
Test Automated Battery (CANTAB) including dimensions for
attention, memory, executive functioning, and processing
speed.
Results Between April and September we enrolled 950 chil-
dren in the baseline survey, including 53% females and 47%
males, 9 to 16 years (11±1.69) in grade 1 to 8 (4±1.6) dis-
tributed equally over the three farm areas (~30%). Almost
half of the children (47%) have parents who are farmworkers
and live on a farm (45%). Majority of participants (96%)
coresponded accurately on all 10 preliminary assessment trials
to continue further cognitive testing. As an example, the reac-
tion time in the motor screening test ranged from 475 to
3730 milliseconds, median time 875 ms (25th percentile=703
ms; 75th percentile=1266 ms). The response latency during
the average correct responses when measuring sustained atten-
tion, ranged from 179 to 1739 ms, median time 443 ms
(25th percentile=361 ms; 75th percentile=531 ms)
Conclusion Preliminary data suggest adequate data distribution
for farm and non-farm exposure, to investigate effects. We
present for the first time a study using the CANTAB test bat-
tery and pesticide exposure in South Africa. Further analysis
will determine potential associations between the exposure and
neurobehavior of children by controlling for a wider range of
confounders from a guardian survey
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Radiation

OP VI – 1 RADIOFREQUENCY ELECTROMAGNETIC FIELDS
EXPOSURE AND SLEEP IN ADOLESCENTS

1Alba Cabré*, 1,2,3Martine Vrijheid, 1,2,3Elisabeth Cardis, 4Maties Torrent,
1,2,3,5Mònica Guxens. 1Barcelona Institute for Global Health, Barcelona, Spain; 2Pompeu
Fabra University, Barcelona, Spain; 3Spanish Consortium for Research and Public Health
(CIBERESP), Madrid, Spain; 4ib-Salut, Menorca, Spain; 5Erasmus University Medical Centre–
Sophia Children’s Hospital, Department of Child and Adolescent Psychiatry/Psychology,
Rotterdam, Netherlands

10.1136/oemed-2018-ISEEabstracts.28

Background/aim Previous epidemiological studies have assessed
the relationship between the use of wireless communication
devices, mainly mobile phones, and poor sleep affecting day-
time functioning showing inconsistent results. The objective of
the study is to assess the association between the use of wire-
less communication devices and sleep quality and sleep param-
eters in adolescents of 17.5 years of age.
Methods We used data from a population-based birth cohort
established in Menorca in 1997–1998 (n=485), as part of the
Spanish INMA –Environment and Childhood– Project. Informa-
tion about wireless communication devices use was collected using
self-reported questionnaires. ActiGraph xGTX3X-BT placed on
wrist for seven nights and sleep diaries were used to objectively
assess sleep parameters (sleep latency, sleep efficiency, sleep dura-
tion, and Wake After Sleep Onset) (n=110). Pittsburgh Sleep
Quality Index was used to asses sleep quality (n=226). Logistic
and linear regression models adjusted by parental and adolescent
socioeconomic and lifestyle variables were used to estimate the
association between the use of wireless communication devices
and sleep quality and sleep problems.
Results Adolescents that made more than one mobile or cordless
phone call per week were more likely to have a worse subjective
sleep quality than those making less calls [OR=2.88 (95% CI:
0.93 to 8.97) and OR=2.21 (95% CI: 1.07 to 4.58), respectively].
Adolescents that reported a higher problematic mobile phone use
were more likely to have a worse subjective sleep quality than
those reporting no problematic use [OR=3.64 (95% CI: 1.32 to
10.02)]. Adolescents that used the tablet 30 min or more daily
were more likely to have lower objective sleep efficiency [b=-6.63
(95% CI: !12.49 to !0.77)].
Conclusion This study suggests that higher mobile phone and
cordless phone use, which both represent a higher exposure
to RF-EMF to the head, and problematic mobile phone use
was associated with poor sleep quality and that higher tablet
use decreases sleep efficiency in adolescents.

OP VI – 2 ORGAN-SPECIFIC INTEGRATIVE EXPOSURE
ASSESSMENT FOR RADIO-FREQUENCY
ELECTROMAGNETIC FIELDS: GENERAL POPULATION
EXPOSURE AND DOSE CONTRIBUTION OF VARIOUS
SOURCES

1Luuk van Wel*, 2Ilaria Liorni, 2Myles Capstick, 3Arno Thielens, 3Sam Aerts, 3Wout Joseph,
4Joe Wiart, 5Elisabeth Cardis, 1Roel Vermeulen. 1Utrecht University, Institute for Risk
Assessment Sciences (IRAS), Utrecht, Netherlands; 2Foundation for Research on Information
Technologies in Society (IT’IS Foundation), Zurich, Switzerland; 3Ghent University/imec,
Department of Information Technology, Ghent, Belgium; 4Université Paris-Saclay, Chaire
C2M, LTCI, Telecom ParisTech, Paris, France; 5Barcelona Institute for Global Health
(ISGlobal), Barcelona, Spain

10.1136/oemed-2018-ISEEabstracts.29

Background/aim The daily dose of radio-frequency electromag-
netic fields (RF-EMF) received by the human body depends
on source, use, and body characteristics. We developed a
model capable of estimating total RF-EMF dose (J/kg) for 64
body tissues as well as the contribution of specific sources to
total dose based on personal characteristics, source characteris-
tics, and scenarios of use.
Methods The Integrated Exposure Model (IEM) uses personal
characteristics and scenarios of use to estimate daily RF-EMF dose
from mobile phones, DECT phones, tablets, body area networks,
laptops, on/near body devices, smartwatches, virtual reality head-
sets, WiFi routers, and far field sources. Specific absorption rates
(SAR) in various tissues were calculated for each source using
transfer algorithms based on source and body characteristics.
These were then adjusted for scenarios of use. Lastly, the model
calculated the integrative dose from all sources combined and the
relative contribution of each source. To estimate population expo-
sure levels, we used data from an online survey on use of mobile
communication devices deployed in four countries (France, the
Netherlands, Spain, Switzerland).
Results The online survey resulted in a dataset of 1768 partic-
ipants, with a mean age of 52 years. Preliminary results indi-
cate an average whole body dose of 0.15 J/kg per day, and an
average whole brain dose of 0.09 J/kg per day. Women tended
to have slightly higher doses than men, particularly in the
youngest age group, due to higher reported use of mobile
phones for voice and data. Source specific contribution varied
depending on tissue. For the brain, the highest contribution
(32%) came from mobile phones. Phone, tablet, and WiFi use
together account for 91% of total brain dose. For the whole
body: phone data use, WiFi, tablet, and laptop use accounted
for 97% of the average total dose in our population.
Conclusion We developed a model capable of estimating inte-
grative RF-EMF dose from both current and novel devices.
Using survey data on device use we were able to estimate
average whole brain (0.09 J/kg) and average whole body
(0.15 J/kg) dose. Device output powers in various scenarios of
use were found to strongly influence model results.

OP VI – 3 SOCIO-DEMOGRAPHIC PREDICTORS OF MOBILE
PHONE OWNERSHIP AND USE IN THE STUDY OF
COGNITION, ADOLESCENTS AND MOBILE PHONES

1Julian Mutz*, 2Iroise Dumontheil, 2Michael Thomas, 3Martin Röösli, 1Paul Elliott,
1Mireille Toledano. 1Imperial College London, Department of Epidemiology and Biostatistics,
London, UK; 2Birkbeck, University of London, Department of Psychological Sciences,
London, UK; 3Swiss Tropical and Public Health Institute, Department of Epidemiology and
Public Health, Basel, Switzerland

10.1136/oemed-2018-ISEEabstracts.30

Background/aim Mobile phone use in children and adolescents
has steadily increased over the past decade, and public health
concerns about the potential effects of exposure to radio-fre-
quency electromagnetic fields remain. The aim of the present
study was to explore socio-demographic predictors of mobile
phone ownership as well as call frequency and call time
duration.
Methods We analysed data from the baseline assessment of the
Study of Cognition, Adolescents and Mobile Phones (SCAMP),
which was collected between 2014 and 2016. SCAMP is a
prospective secondary school-based cohort study established to
investigate whether the use of mobile phones and other wire-
less devices is associated with cognitive, behavioural,
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educational, and physical and mental health outcomes. Pupils
from 39 secondary schools (26 state, 13 independent) in and
around London provided self-report data on mobile phone
ownership and mobile phone use, including phone call fre-
quency and call time duration. Multiple logistic regression
analyses were performed using age, sex, ethnicity and parental
socioeconomic classification to predict current mobile phone
ownership and mobile phone use.
Results n=6616 pupils participated in the computer assessment
at baseline, 83% of whom reported to own a mobile phone.
We found a 62% increase in the odds of owning a phone for
every year increase in age. Black, Asian and Mixed ethnicity
was associated with lower odds of owning a phone compared
to White ethnicity. Membership in a lower socioeconomic
class was associated with lower odds of mobile phone owner-
ship. We found that with increasing age pupils reported more
frequent phone calls, and longer call time duration on week-
ends. Females reported more phone use than males. Black or
Mixed ethnicity was associated with higher levels of phone
use compared to White ethnicity, while Asian pupils reported
lower phone use. No associations between phone use and
socioeconomic classification were found.
Conclusion We have shown that differences in the socio-demo-
graphic characteristics of pupils are associated with variation in
mobile phone ownership as well as call frequency and call time
duration. The socio-demographic characteristics that were associ-
ated with higher levels of mobile phone ownership were in most
cases not associated with higher levels of mobile phone use.

OP VI – 5 SPATIAL AND TEMPORAL VARIABILITY OF
PERSONAL EXPOSURE TO RADIO FREQUENCY
ELECTROMAGNETIC FIELDS IN CHILDREN IN EUROPE

1Laura Ellen Birks*, 2Benjamin Struchen, 2Marloes Eeftens, 3Anke Huss, 4Peter Gajšek,
5Leeka Kheifets, 6Mara Gallastegi, 3Luuk van Wel, 1Albert Dalmau-Bueno, 7Marisa Estarlich,
7Mariana Fernandez, 8Inger Kristine Meder, 7Amparo Ferrero, 6Ana Jiménez-Zabala,
9Maties Torrent, 10Tanja GM Vrijkotte, 1Elisabeth Cardis, 11Jørn Olsen, 4Blaž Valič,
3Roel Vermeulen, 1Martine Vrijheid, 2Martin Röösli, 1Mònica Guxens. 1ISGlobal, Barcelona,
Spain; 2Departement of Epidemiology and Public Health, Swiss Tropical and Public Health
Institute, Basel, Switzerland; 3Institute for Risk Assessment (IRAS), Utrecht, Netherlands;
4Institute of Non-ionising Radiation (INIS),, Ljubljana, Slovenia; 5Department of
Epidemiology, School of Public Health, University of California, Los Angeles, California, USA;
6BIODONOSTIA Health Research Institute, San Sebastian, Spain; 7Epidemiology and
Environmental Health Joint Research Unit, FISABIO-Universitat Jaume I-Universitat de
València, Valencia, Spain; 8Danish National Birth Cohort, Statens Serum Institut,
Copenhagen, Denmark; 9ib-salut, Area de Salut de Menorca, Menorca, Spain; 10Department
of Public Health – Amsterdam Public Health Research Institute, Academic Medical Centre,
Amsterdam, Netherlands; 11Danish Epidemiology Science Centre, Department of Public
Health, Aarhus University, Aarhus, Germany

10.1136/oemed-2018-ISEEabstracts.31

Background/aim Exposure to radiofrequency electromagnetic
fields (RF-EMF) has rapidly increased and little is known
about exposure levels in children. This study aims to describe
personal RF-EMF environmental exposure levels from hand-
held devices and fixed site transmitters in European children
and its day-to-day and year-to-year repeatability.
Methods Environmental RF-EMF exposure (mW/m2) was meas-
ured in 529 children (ages 8–18) in Denmark, the Netherlands,
Slovenia, Switzerland, and Spain using personal portable exposure
metres over 3 days in 2014–2016, and repeated in 28 children
one year later. Metres captured exposure every 4 s. Activity diaries
collected children’s location and use of mobile devices. Six general
frequency bands were defined: total, digital enhanced cordless

telecommunications (DECT), television and radio antennas
(broadcast), mobile phones (uplink), mobile phone base stations
(downlink), and WiFi. We used mixed effects models with region
random effects to estimate associations between mobile device use
and exposure. Day-to-day and year-to-year repeatability was calcu-
lated through Spearman correlations.
Results Median total exposure was 75.5 mW/m2. Downlink
was the largest contributor to total exposure (27.2 mW/m2)
followed by broadcast (9.9 mW/m2). Exposure from uplink
was lower (4.7 mW/m2). WiFi and DECT contributed very lit-
tle to exposure levels. Exposure was higher during day (94.2
mW/m2) than night (23.0 mW/m2), and slightly higher during
weekends than weekdays, although varying across regions.
Exposure was generally highest while children were travelling
(171.3 mW/m2) and outside (157.0 mW/m2). Children living in
urban environments had higher exposure. Older children, girls,
and users of mobile phones had higher uplink exposure but
not total exposure. Repeatability was high for total, downlink,
and broadcast in the year-to-year repeatability (rho between
0.54 and 0.66).
Conclusion Largest contributors to total RF-EMF exposure
were downlink and broadcast, which was consistent one year
later. Location of home (region and urbanicity) was associated
with higher exposure. More frequent mobile phone use was
associated with higher uplink exposure. It is important to con-
tinue evaluating RF-EMF exposure in children as mobile devi-
ces, use habits, and technologies continue to evolve.

OP VI – 6 A COMPARATIVE ANALYSIS OF CANCER RATES DUE
TO ENVIRONMENTAL RADIOACTIVE
CONTAMINATION WITHIN IDENTIFIED ZONES IN THE
TOWN OF MAILU-SUU, FROM 2006–2015

Janyl Madykova*. Institute of Medical Problems, South Branch of the National Academy of
Sciences of the Kyrgyz Republic, Osh, Kyrgyzstan

10.1136/oemed-2018-ISEEabstracts.32

Background/aim The town of Mailuu-Suu in Jalalabad Prov-
ince was, during the time of the USSR, a uranium ore mining
and processing town consisting of 23 uranium tailing pits and
13 dumps. The objective was to study cancer rates and death
cases within three identified zones of contamination in the
town of Mailuu-Suu.
Methods Researcher’s fieldwork and archival data from the
Mailuu-Suu hospital were used. An Eberline (FH40 F2)gamma
radiation radiometer and dosimeter was used to measure the
power of absorbed doses of a gamma radiation.

Radiometric measurements were carried out in the houses
and in the yards (if a private house, then on the entire area
of the farm). A total number of 89 measurements were taken
at various areas or zones of the city.
Results In 10 years (2006–2015) in the town of Mailuu-Suu
197 people was dying because of cancer and 235 new cases
of cancer disease were known.

Zone 1 – Sary-Bee. Background gamma radiation was
recorded within 40 mR/h – 640 mR/h in this zone. Total new
cases of cancer disease was 22 with attributable 23 deaths.

Zone 2 is located in the centre of the town of Mailuu-Suu.
Background gamma radiation was recorded within 40 mR/h –

145 mR/h in this zone. Strong contrations of Radon were
found in the air. Total new cases of cancer were 193 with
163 attributable deaths.
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Zone 3 – Kok-Tash is located in the lower part of the
town and downstream of the tailing pits, dumps Total new
cases of cancer were 20 with 11 attributable deaths.
Conclusion The greatest number of cancer patients identified
in this study were located in Zone 2 or the central part of
the town. A primary cause of the high cancer rates found
here are attributable to the high concentrations of radon in
the air. Lung, stomach and breast cancer were found to be
the most common types of cancer in the town of Mailuu-Suu.

Air pollution and health

OP VII – 2 DOES TEMPERATURE CONFOUNDING CONTROL
INFLUENCE THE MODIFYING EFFECT OF AIR
TEMPERATURE IN OZONE-MORTALITY
ASSOCIATIONS?

1Kai Chen*, 1Kathrin Wolf, 1Regina Hampel, 2Massimo Stafoggia, 1Susanne Breitner,
1Josef Cyrys, 3Evangelia Samoli, 4Zorana Jovanovic Andersen, 5Getahun Bero Bedada,
5,6Tom Bellander, 7,8Bénédicte Jacquemin, 9,10Juha Pekkanen, 1Annette Peters,
1Alexandra Schneider. 1Helmholtz Zentrum München, Institute of Epidemiology II,
Neuherberg, Germany; 2Lazio Region Health Service, Department of Epidemiology, Rome,
Italy; 3National and Kapodistrian University of Athens, cDepartment of Hygiene,
Epidemiology and Medical Statistics, Athens, Greece; 4University of Copenhagen,
Department of Public Health, Centre for Epidemiology and Screening, Copenhagen,
Denmark; 5Karolinska Institutet, Intitute of Environmental Medicine, Stockholm, Sweden;
6Stockholm County Council, Centre for Occupational and Environmental Medicine,
Stockholm, Sweden; 7INSERM-Ageing and Chronic Diseases, Epidemiological and Public
Health Approaches (VIMA), Villejuif, France; 8Barcelona Institute for Global Health –

Campus MAR (ISGlobal),, Barcelona, Spain; 9University of Helsinki, Department of Public
Health, Helsinki, Finland; 10National Institute for Health and Welfare (THL), epartment of
Health Protection, Living Environment and Health Unit, Kuopio, Finland

10.1136/oemed-2018-ISEEabstracts.33

Background/aim Recent epidemiological studies investigating
the modifying effect of air temperature in ozone-mortality
associations lack consensus as how to adjust for nonlinear
temperature effect in addition to including an interaction
term.
Methods We evaluated the influence of temperature confound-
ing control on temperature-stratified ozone-mortality risks in a
time-series setting in eight European cities and 86 U.S. cities,
respectively. To investigate potential residual confounding, we
additionally incorporated next day’s ozone in models with dif-
fering temperature control.
Results Using only a categorical variable for temperature or
only controlling nonlinear effect of low temperatures yielded
highly significant ozone effects at high temperatures, but also
significant residual confounding in both regions. Adjustment
for a nonlinear effect of temperature, especially high tempera-
tures, substantially reduced ozone effects at high temperatures
and residual confounding. For example, when using a distrib-
uted lag nonliner temperature term, risk estimates at low,
medium, and high temperatures were 0.23% (95% CI:
!0.09% to 0.55%), 0.23% (95% CI: !0.06% to 0.53%), and
0.36% (95% CI: 0.04% to 0.68%) in European cities, and
0.11% (95% CI: !0.31% to 0.54%), 0.17% (95% CI:
!0.07% to 0.41%), and 0.59% (95% CI: 0.32% to 0.85%)
in U.S. cities.
Conclusion Inadequate control for confounding by air temper-
ature leads to residual confounding and an overestimation of
the temperature modifying effect in studies of ozone-related
mortality.

OP VII – 3 OUTDOOR AIR POLLUTION ON LUNG CANCER
MORTALITY, PRIOR AND DURING THE GREEK
FINANCIAL CRISIS: MODELLING THE CURRENT AND
FUTURE SPATIO-TEMPORAL TRENDS

Dimitra Sifaki-Pistolla*, Christos Lionis, Fillipos Koinis, Vasilis Georgoulias, Nikos Tzanakis.
University of Crete, Cancer Registry of Crete, School of Medicine, Heraklion, CRETE, Greece

10.1136/oemed-2018-ISEEabstracts.34

Background/aim The increasing burden of Lung Cancer (LC)
in Crete, Greece has raised concern about potential association
of environmental risk factors with LC. Main aim of this study
was to assess Outdoor Air Pollution (OAP) and the risk for
LC incidence, as well as the association of OAP with LC mor-
tality and survival; for the first time in Crete using LC pri-
mary data.
Methods 5,000 LC cases (diagnosed from 1992 to 2013) were
obtained and followed-up from the population-based Cancer
Registry of Crete. The Age-Adjusted Incidence Rates (AAIR)
and the Age-Standardised Mortality Rates (ASMR) were calcu-
lated. Data on outdoor air concentrations of particulate matter
[PM2.5, between 2.5 mm and 10 mm (PM2.5–10) and PM10],
PM2.5 absorbance (black carbon measure), nitrogen dioxide
(NO2) and nitrogen oxides (NOx) were sampled using Har-
vard impactors (OAP time series1982–2014). Spatio-temporal
statistics were used to explore associations between LC and
OAP, and develop a multivariate predictive model of current
and future risk. All tests were conducted at a=0.05 in STATA
and ArcMap 10.3.1.
Results LC in Crete accounts for 40.2 new cases/100,000/year
for both genders. Annual median estimates of environmental
concentrations were: PM2.5=20.7 (±1.5) mg/m3, PM10=38.9
(±2.5) mg/m3, PM2.5–10=59.6 (±3.7) mg/m3, PM2.5 absorb-
ance=1.2 (±0.3) × 10!5 per m, NO2=15.2 (±3.8) mg/m3

and NOx=20.1 (±4.9) mg/m3. A strong positive association
was found between LC and the OAP estimates. The highest
risk for LC was observed in the major urban centres, several
south-east and north-west rural regions (RR=3.2, 95% CI:
1.638 to 4.765). All associations were significantly increased,
while LC hot spots due to OAP were identified, during the
financial crisis. Significant increase of the RRs is estimated for
the next 10 years, especially in north-west rural regions
(RRexpected=3.9, 95% CI: 1.372 to 6.428).
Conclusion OAP seems to be an important determinant of LC,
especially during the financial crisis. The joint contribution of
OAP and other risk factors on LC outcomes has major
adverse effects on LC outcomes with significantly diverse geo-
graphical patterns. Targeted interventions have to be per-
formed in the current and future risk areas; even among this
genetically homogeneous population.

OP VII – 5 LONG-TERM PM10 EXPOSURE AND CAUSE-SPECIFIC
MORTALITY IN LATIUM REGION: A DIFFERENCE-IN-
DIFFERENCES APPROACH

Matteo Renzi*, Francesco Forastiere, Marina Davoli, Paola Michelozzi, Massimo Stafoggia.
Department of Epidemiology, Lazio Regional Health Service, ASL Rome 1, Rome, Italy

10.1136/oemed-2018-ISEEabstracts.35

Background/aim The link between particulate matter (PM)
exposure and health has been widely explored in epidemiolog-
ical literature. However, the availability of environmental data
is limited to urban settings and little is known about the
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health effects of PM in rural areas. Our aim is to evaluate a
causal association between PM10 and cause-specific mortality
in Latium Region (centre Italy) during 2006–2012.
Methods We used satellite data combined with spatial predic-
tors in 3-stage mixed models to obtain daily PM10 values on
a grid map of 1 × 1 km cells in the Region. For each munic-
ipality, we averaged daily PM10 values of each cell in a single
yearly value. We used a difference-in-differences approach to
estimate a causal relationship between annual PM10 exposure
and non-accidental, cardiovascular, and respiratory mortality.
We applied Poisson regression models adjusted for municipal-
ity and calendar year in order to focus on municipality-levels
annual fluctuations of exposure and mortality. In addition, we
also added terms for mean and standard deviation (SD) of
winter and summer temperatures to account for potential
meteorological confounders displaying different temporal
trends across municipalities.
Results During 2006–2012 we observed 3 47 699 deaths for
non-accidental, 92 787 for cardiovascular and 16 509 for res-
piratory causes in 378 municipalities of Latium Region. The
average PM10 concentration during the period was 21.9 mg/
m3 (SD 4.9) in Latium. The mean winter and summer temper-
atures were 11.9, and 17.8°C, while the respective SDs were
2.7°C and 3.9°C. For each IQR (6.8 mg/m3) increase in
annual PM10, we estimated a 5.9% (95% CIs: 3.3, 8.5%)
increase in non-accidental, 6.2% (1.3, 11.4) cardiovascular,
and 17.0% (4.1, 31.5%) in respiratory mortality, respectively.
As sensitivity approach, we excluded Rome from the analysis
and we found percent increases of risk of 4.2% (1.4, 7.1%)
for non-accidental, 4.9% (-0.5, 10.5%) for cardiovascular, and
18.1% (3.8, 34.3%) for respiratory mortality.
Conclusion Our analysis suggests a causal effect of PM10 on
cause-specific mortality in Latium Region, with a strongest
effect on mortality for respiratory causes. We can conclude
that PM10 represents a strong risk factor for human health
not only in urban settings but also in suburban and rural
areas.

Green, physical activity, mobility

OP VIII – 1 GREENSPACE EXPOSURE AND CARDIOVASCULAR
DISEASE: ASSESSING THE CONTRIBUTION OF THE
ENVIRONMENTAL PATHWAY

Charlie Roscoe*, Daniela Fecht, John Gulliver, Susan Hodgson. Imperial College,
Epidemiology and biostatistics, London, UK

10.1136/oemed-2018-ISEEabstracts.36

Background/aim Cardiovascular disease (CVD) causes more
than a quarter of deaths in the UK each year. A beneficial
association of greenspace and CVD has previously been
observed, however the underlying mechanisms require further
investigation. We aim to assess the contribution of an environ-
mental pathway-specific exposure – air pollution – that is pro-
posed to partially drive associations of greenspace and CVD.
Methods A hybrid air pollution model was developed using
output from a dispersion model within a land-use regression
(LUR) model to estimate long-term nitrogen dioxide (NO2)
concentrations for Greater London. LUR variables offered to
the model included building volume, household census data,
land use and high-resolution vegetation data in multiple buffer
sizes (range: 25 m–5000 m). London Air Quality Network

monitoring sites with sufficiently complete data (n=54) were
used to develop the model. Model validation was via grouped
(leave-25%-out) cross-validation. The regression coefficient of
the vegetation cover variable was multiplied by the 10th
minus 90th percentile to estimate the reduction in NO2 con-
centration at sites with the lowest compared to the highest
vegetation cover area.
Results The hybrid model for NO2 yielded an adjusted R2 of.
82 for modelled versus monitored NO2. Grouped cross-valida-
tion R2 was. 82. The dispersion model output explained a
large portion of the variance in NO2 concentrations – 55%.
The building volume and vegetation cover variables added
25% and 2% explained variance, respectively. Despite a small
increase in R2, contrasts in vegetation cover area at sites
(10th-90th percentile) resulted in a substantial reduction in
NO2 concentration of 10.75 mg/m3. The estimated reduction
of NO2 attributed to vegetation cover was not in excess of
the difference in average concentrations at roadside compared
to background monitoring sites – 23.51 mg/m3 – indicating a
feasible contribution.
Conclusion Vegetation cover on average reduced ambient NO2
at London monitoring sites by 5.09 mg/m3, suggesting the
environmental pathway is a plausible mechanism by which
greenspace influences cardiovascular health. Further assessment
of the mediating role of air pollution in greenspace and CVD
morbidity/mortality associations in the London-based UK Bio-
bank population (~60,000) is underway.

OP VIII – 2 GREEN SPACE EXPOSURE IS ASSOCIATED WITH
SLOWER COGNITIVE DECLINE IN OLDER ADULTS: A
10-YEAR FOLLOW-UP OF THE WHITEHALL II COHORT

1Carmen de Keijzer*, 1Cathryn Tonne, 1Xavier Basagaña, 1Antònia Valentín,
2Archana Singh-Manoux, 3Jordi Alonso, 1Josep Maria Antó, 1Mark J Nieuwenhuijsen,
1Jordi Sunyer, 1Payam Dadvand. 1ISGlobal, CREAL, Barcelona, Spain; 2Centre for Research
in Epidemiology and Population Health, Université Paris-Saclay, INSERM, U1018, Paris,
France; 3IMIM-Institut Hospital del Mar d’Investigacions Mèdiques, Health Services Research
Unit, Barcelona, Spain

10.1136/oemed-2018-ISEEabstracts.37

Background/aim Cognitive functioning is one of the most
important indicators of healthy ageing. Evidence on beneficial
associations of green spaces with cognitive function at older
age is scarce and limited to cross-sectional studies. This study
aimed to investigate the association between long-term green
space exposure and cognitive decline.
Methods This longitudinal study was based on three follow-
ups (10 years) of 6506 participants (45–68 years old) from
the Whitehall II cohort, UK. Residential surrounding greenness
was obtained across buffers of 500 and 1000 metre around
the residential address at each follow-up using satellite-derived
Normalised Difference Vegetation Index (NVDI) for each fol-
low-up. A battery of four cognitive tests were applied in each
follow-up to characterise reasoning, short-term memory, and
verbal fluency. The cognitive scores were standardised and
summarised in a ‘global cognition’ z-score. Linear mixed
effects models were used that included an interaction between
age and greenness to estimate the impact of greenness expo-
sure on trajectories of cognitive decline.
Results An interquartile range increase in NDVI was associated
with a difference in the global cognition z-score of 0.020
(95% confidence interval (CI): 0.003 to 0.037, p=0.02) over
10 years. Comparing study participants of 55.7 years old, this
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difference was equivalent to a 4.6% slower decline over 10
years. Similar positive associations were also observed for rea-
soning (0.022, 95% CI: 0.007 to 0.038) and verbal fluency
(0.021, 95% CI: 0.002 to 0.040), but not for short-term
memory (!0.003, 95% CI: !0.029 to 0.022). We observed
some suggestions for stronger associations among women and
participants with secondary school education.
Conclusion Higher residential surrounding greenness was asso-
ciated with slower cognitive decline. Further research is
needed to confirm our findings and provide information on
the specific characteristics of green spaces that can maximise
healthy cognitive ageing.

OP VIII – 4 TYPE OF PHYSICAL ACTIVITY, DIET, BMI AND
TOBACCO/ALCOHOL CONSUMPTION RELATIONSHIP:
WHICH OF THEM AFFECT MORE OUR HEALTH?

1Liudmila Liutsko*, 2Moira Mikolajczak, 3Alexandr Veraksa, 3Sergey Leonov. 1ISGlobal,
Epidemiology of radiations, Barcelona, Spain; 2Université catholique de Louvain, Psychology
Department, Louvain-la-Neuve, Belgium; 3Lomonosov Moscow State University, Faculty of
Psychology, Moscow, Russian Federation

10.1136/oemed-2018-ISEEabstracts.38

Background/aim Many studies related to health include such
parameters as physical activity, diet, BMI and substances con-
sumption. The purpose of this article was to check the magni-
tude of their effects on health together with other parameters
as age, sex and level of education.
Methods Design The study was based on epidemiological data
(9617 participants from 19 to 81 y.o. for whom we have
health indicators over a period of 11 years) together with
questionnaires about diet, alcohol, tobacco and the frequency
of different types of physical activities together with socio-
demographical parameters. Methods Descriptive statistics and
non-parametric correlational analysis of epidemiological data
was performed with use of SPSS v.19.
Results The magnitude of association of factors with days of hos-
pitalisation were the following ones (from greater to lesser):

1. physical activity type 3 (gardening);
2. sport activity type 1 (aerobic, swimming, running);
3. level of studies;
4. age;
5. BMI;
6. menu variability;
7. smoking;
8. weight maintenance;
9. alcohol consumption;

10. sport activity type 2 (Pilates, yoga) and
11. limitation of fats consumption (1–9 were statistically

significant at p

Conclusion Our findings confirm that leading a healthy life style is
an important issue since it has a significant relationship with physi-
cal and mental health indicators. Moreover, our results show dif-
ferent associations by ranking the studied factors with different
health indicators (number of days spent in hospital, visits of doc-
tors and psychiatrists, drug consumption, etc.).

OP VIII – 5 LONG-TERM EXPOSURE TO NEIGHBOURHOOD
GREEN SPACES PROTECTS FROM ALL-CAUSE
MORTALITY IN ADULTS (18 TO 65 YEARS OLD)
LIVING IN THE FIVE LARGEST CITIES IN BELGIUM: A
CENSUS-BASED STUDY

1Mariska Bauwelinck*, 2Lidia Casas, 1Patrick Deboosere, 3Sonia Trabelsi, 4Esmée Bijnens,
2,5An Van Nieuwenhuyse, 1Hadewijch Vandenheede. 1Vrije Universiteit Brussel, Interface
Demography – Department of Sociology, Brussels, Belgium; 2KU Leuven, Centre for
Environment and Health – Department of Public Health and Primary Care, Leuven, Belgium;
3Université catholique de Louvain, Centre for Operations Research and Econometrics
(CORE), Louvain-la-Neuve, Belgium; 4UHasselt, Centre for Environmental Sciences, Hasselt,
Belgium; 5Belgian Scientific Institute of Public Health, WIV-ISP, Unit Health and
Environment, Brussels, Belgium

10.1136/oemed-2018-ISEEabstracts.39

Background/aim Prior research on the association between
green spaces and all-cause mortality has generally shown a
reduction in mortality rates. So far, the specific effects of
green spaces on mortality have not been explored in Belgium.
Our study investigates the association between long-term resi-
dential exposure to green spaces and all-cause mortality in
adults living in urban areas in Belgium.
Methods We used the Belgian 2001 census linked to mortality
follow-up data (2001–2011) among 18 to 65 year-old adults
for the 5 largest cities in Belgium (Brussels, Antwerp, Ghent,
Charleroi and Liège – about 2.5 million inhabitants). The data
contain individual information on mortality (ICD-10), sociode-
mographic variables (age, sex, education level, employment sta-
tus and housing status) and the duration of residence.
Different measures of green (percentage (+600 m buffer) and
number of green patches in 3 categories (0, 1 to 4, and 5 to
9)) based on land use data (CORINE land cover) and air pol-
lution (PM10 and NO2) data were available at the scale of
census tracts. Cox proportional hazards models, where age
was used as the underlying time scale, were performed to
probe into all-cause mortality.
Results Results showed relatively small inverse effects with all-
cause mortality for both the % of green space in a neighbour-
hood and the % of green in a buffer around the residential
neighbourhood and remained stable after control for age, sex,
education and air pollution with a mortality hazard ratio (HR)
of 0.996 (99% CI: 0.995 to 0.997) and 0.993 (99% CI:
0.992 to 0.994), respectively. Associations between all-cause
mortality and green measured by the number of patches in a
census tract were stronger. The HR for individuals living in
areas with the highest number of patches was 0.665 (99% CI:
0.558 to 0.774) compared to individuals living in areas with
no patches and after potential confounding adjustment for
sociodemographic and air quality variables. Sensitivity analyses
on non-movers only do not differ.
Conclusion Preliminary results suggest a beneficial association
between exposure to green and mortality. Beyond the known
effect of the percentage of green on mortality, our study
shows that the number of green patches within an area has a
stronger beneficial effect on health. Further analyses will be
conducted within this study to confirm our results.
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Health impact assessment

OP IX – 2 HEALTH IMPACTS OF BIKE SHARING SYSTEMS IN
EUROPE

David Rojas-Rueda*, Isabel Otero, Mark Nieuwenhuijsen. ISGlobal, Urban Health,
Barcelona, Spain

10.1136/oemed-2018-ISEEabstracts.40

Background/aim Bike sharing systems (BSS) has been imple-
mented in several cities around the world as policies to miti-
gate climate change, promote physical activity, and improve
public health.

This study aims to assess the health impacts (risk and bene-
fits) of major BSS (with more than 2000 bikes) in Europe,
with mechanical and electric bikes (e-bikes).
Methods We used a health impact assessment (HIA) approach
to quantify the health risk and benefits of car trips substitu-
tion by bikes trips from European BSS. The estimated health
outcome was the annual expected number of deaths (increased
or avoided) due to physical activity, road traffic fatalities and
air pollution (particulate matter less than 2.5 micrometres
(PM2.5)) due to car trips substitution for BSS trips. The anal-
ysis was focused on BSS with more than 2000 bikes (with the
mechanic and/or electric bikes (e-bikes)) in European cities.
Four scenarios were created to assess the health impacts of
shifting from car to BSS bike. An economic assessment
included estimating the health cost related to each death.
Results Twelve BSS were included in the analysis, nine BSS
with mechanic bikes (Brussels, Hamburg, Lille, Lyon, Paris,
Seville, Toulouse, Valencia, Warsaw), two with mechanical and
e-bikes (Barcelona and Milan) and one BSS with only e-bikes
(Madrid). In all the cases (BSS and scenarios) were estimated
that the car trips substitution by BSS trips results in health
benefits. Also in all the cases, the health benefits of physical
activity outweighed the health risk of traffic fatalities and
inhalation of air pollution. The number of annual deaths
avoided ranged from 5.17 (95% CI: 7.01 to 3.11) with an
economical value of C¼ 13 million (minimum shift between car-
bike) to !73.250 (95% CI: !99.805 to !44.144) with an
economical value of C¼ 189 million (100% bike trips shifted
from car trips) in the 12 cities.
Conclusion This study found that BSS in Europe could pro-
vide health and economic benefits. The health benefits are
driven by physical activity, despite a decrease in the overall
benefit due to exposure to air pollution (PM2.5) and road
traffic fatalities. This study also highlights the need for trans-
port data, especially for BSS, to promote better transport and
urban planning policies.

OP IX – 3 ECONOMIC COSTS OF ARSENIC INDUCED ILLNESSES
DUE TO GROUNDWATER CONTAMINATION IN BIHAR

Barun Kumar Thakur*. FLAME University, Economics, Pune, India

10.1136/oemed-2018-ISEEabstracts.41

Background/aim Around 40% of the districts in Bihar have
reported arsenic in groundwater. This comprises more than 67
blocks from 15 districts, covering more than 1600 habitations
across the State. High arsenic levels in drinking water have
been associated with Arsenicosis and lead to economic costs

such as wage loss, cost of disease, loss of wages, and cost of
averting activities.
Methods We surveyed 388 households from two blocks of
Bihar between 2013 and 2014. A field test kit was used to
test the arsenic concentration in drinking water collected from
935 hand-pump tube wells. COI was used to measure the
indirect value of reduced morbidity through reduction in pro-
ductivity and wage loss due to contaminated drinking water.
The extent of the population exposed to arsenic through
drinking water is estimated.
Results The results demonstrate that concentration of arsenic
from deep hand-pump tube well water (>160 feet) is less
than 10 ppb and is mainly found between the 45–160 feet
range, which is the main source of drinking water in the
study area. The water test results reveal that 61% of the
drinking water contained arsenic in excess of 10 ppb, and
5.03% of the water samples contained arsenic between 300
and 500 ppb. The annual wage loss, cost of treatment, and
COI for the sample households are estimated as $46.8,
$114.26 and $161.15, respectively. The total annual COI is
estimated as $5.11 million for the entire study area.
Conclusion The study estimates the COI for the households
due to contaminated drinking water and finds that the poor
households are more affected than the higher-income house-
holds. Therefore, providing safe drinking water is essential for
socioeconomic reasons.

OP IX – 4 QUANTIFICATION OF ENVIRONMENTAL BURDEN OF
DISEASE RELATED TO NITROGEN DIOXIDE
EXPOSURE IN GERMANY

1Ute Kraus*, 1Alexandra Schneider, 1Susanne Breitner, 1,2Josef Cyrys, 3Myriam Tobollik,
3Dietrich Plaß, 3Dirk Wintermeyer, 4Volker Diegmann, 1Annette Peters. 1Helmholtz Zentrum
München, Institut of Epidemiology II, Neuherberg, Germany; 2University of Augsburg, ESC –

Environmental Science Centre, Augsburg, Germany; 3German Environment Agency, Berlin,
Germany; 4IVU Umwelt (GmbH), Freiburg, Germany

10.1136/oemed-2018-ISEEabstracts.42

Background/aim Epidemiological studies have shown associa-
tions of nitrogen dioxide (NO2) with numerous health out-
comes. EU-wide air quality limit values for NO2 are in place
but regularly exceeded at measuring stations near roads in
Germany. Therefore, a health risk assessment for the NO2-
exposure of the German population was conducted.
Methods For 2007 up to 2014, maps of the annual spatial
1*1 km2 distribution of a population-weighted NO2 concen-
tration indicator were calculated based on assimilated model-
ling data of background NO2 within a 7*8 km2 grid and
population density within a 250*250 m2 grid. For three
model regions a small scale assessment of the NO2 exposure
was achieved by considering concentrations in the higher
resolved urban background as well as close to highly polluted
street sections. A systematic literature search of epidemiologi-
cal studies was performed to ascertain the current evidence on
long-term health effects of NO2 and to identify exposure-
response-functions transferrable to Germany. The Environmen-
tal Burden of Disease-concept was applied to quantify the
NO2-associated health risks for relevant outcomes.
Results The yearly mean of background NO2 slightly
decreased from 13 mg/m3 (range: 4.3 to 37.3 mg/m3) in 2007
to 11.8 mg/m3 (3.4 to 32.7 mg/m3) in 2014. Using a counter-
factual value of 10 mg/m3, 5966 (95%-confidence interval:
2031 to 9,893) premature deaths and 49,726 (16,929 to
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82,456) Years of Live Lost (YLL) due to cardiovascular mor-
tality attributable to NO2 long-term exposure were estimated
for the year 2014. Between 2007 and 2014 an overall slightly
decreasing trend was observed for attributable premature
deaths. The higher resolution of NO2-concentration for the
three model regions led to a substantial increase in the esti-
mated number of premature deaths due to cardiovascular dis-
ease by 40% to 165%.
Conclusion The present estimates are based on NO2 concen-
trations reflecting background exposure and thus underesti-
mate the burden of disease. A better accuracy of the NO2

exposure estimation accounting for the higher concentrations
in urban areas close to traffic improves the burden of disease
quantification and may enhance the distinction of health
effects related to fine and ultrafine particles.

OP IX – 5 TRAFFIC-RELATED AIR POLLUTION AND THE LOCAL
BURDEN OF CHILDHOOD ASTHMA IN BRADFORD,
UK

1,2Haneen Khreis, 2Natalie Mueller, 2David Rojas-Rueda, 3Kees de Hoogh,
2Mark Nieuwenhuijsen*. 1Texas A and M Transportation Institute, The Centre for Advancing
Research in Transportation Emissions, Energy and Health, College Station, USA; 2ISGlobal,
Centre for Research in Environmental Epidemiology, Barcelona, Spain; 3Swiss Tropical and
Public Health Institute, Basel, Switzerland, Basel, Germany

10.1136/oemed-2018-ISEEabstracts.43

Background/aim Asthma is a burdensome disease which has
been cited as the most common chronic disease in children.
Traffic-related air pollution (TRAP) may be an important
exposure in its development. Bradford, UK, is a multi-ethnic
deprived city suffering from asthma rates higher than national
and regional averages. TRAP is of concern to local commun-
ities and is thought to contribute to the asthma burden.
Methods We estimated childhood population exposure to traf-
fic-related NOx and NO2 at the smallest census tract level in
Bradford using three validated exposure assessment methods:
two novel full-chain models linking transport, two different
emission models and air dispersion models and one land-use
regression (LUR) model, which was developed as part of
ESCAPE and which also provided estimates for other pollu-
tants including PM2.5, PM10 and black carbon. We extracted
national and local childhood asthma incidence rates and used
meta-analytic exposure-response functions. We calculated the
relative risk and population attributable fraction of childhood
asthma attributable to each pollutant. We estimated asthma
cases attributable to each pollutant and exposure combination.
Results Depending on the exposure assessment method used
and the pollutant studied, the estimated TRAP-attributable
asthma cases varied between 279 and 687 annually, represent-
ing between 15% to 38% of all asthma cases in the city. The
health impacts estimated were sensitive to the exposure assess-
ment method used, the pollutant selected in the analysis but,
differently from the initial hypothesis, not to the vehicle emis-
sion factors used in the full-chain models.
Conclusion TRAP is estimated to cause a large, but prevent-
able, childhood asthma burden. This study is the first study
undertaking full-chain health impact assessment that considers
the full-chain from source, through exposure pathway to out-
come. The study also adds to the scarce literature exploring
the impacts of different exposure assessments on the estimated
burden of disease.

OP IX – 6 HEALTH IMPACT ASSESSMENT OF RIVERSIDE
REGENERATION IN BARCELONA

Cristina Vert Roca*, David Rojas-Rueda, Mireia Gascon, Mark Nieuwenhuijsen. Barcelona
Institute for Global Health, Barcelona, Spain

10.1136/oemed-2018-ISEEabstracts.44

Background/aim Urban regeneration is a growing-up tendency
that aims to improve the conditions of an area. Studies have
suggested an association between access to natural outdoor
environments and increase of physical activity (PA). This study
aims to quantify the health and economic impacts of the riv-
erside regeneration performed in 2000 in a fluvial park in
Barcelona metropolitan area.
Methods PA levels were estimated in metabolic equivalents of
task (METs min/week), based on a riverside user’s survey
(n=661) performed in 2015 describing user’s PA levels, dura-
tion and frequency of their visits to the Fluvial Park. A quan-
titative risk assessment approach was used to estimate the
health impacts in mortality, morbidity and Disability-Adjusted
Life Years (DALYs), as proposed by the World Health Organi-
sation. Relative risks between PA and health outcomes were
selected from meta-analysis. Health outcomes included in the
analysis were all cause mortality, ischaemic heart disease,
ischaemic stroke, diabetes type 2, colon and breast cancer, and
dementia. An economic assessment was based on the value
statistical life and the health direct cost per disease in Spain.
Results It was estimated that the riverside regeneration attracts
5.753 users (>18 years old) per day to perform different
kind of PA (walk for pleasure or work, cycling and running).
In those users it was estimated an annual reduction of 0.76
deaths, 6.18 cases of diseases and 10.01 DALYs due to the
practise of PA along the riverbanks. It is monetized into
2.4 million C¼ on mortality and 680.656 C¼ on total direct
health costs.
Conclusion Riverside regeneration was associated with health
and economic benefits, increasing active living and promoting
public health.

Ultrafine particles

OP X – 1 LONG-TERM EXPOSURE TO ULTRAFINE PARTICLES
AND TYPE 2 DIABETES PREVALENCE IN A
LONGITUDINAL SETTING

1Kathrin Wolf*, 1Alexandra E Schneider, 1Susanne Breitner, 1,2Josef Cyrys,
3,4Wolfgang Rathmann, 5,6Wolfgang Koenig, 1,4Cornelia Huth, 1Christa Meisinger,
1,4Barbara Thorand, 1,4Annette Peters. 1Helmholtz Zentrum München, Neuherberg,
Germany; 2Environmental Science Centre, University of Augsburg, Augsburg, Germany;
3Institute for Biometrics and Epidemiology, German Diabetes Centre, Leibniz Centre for
Diabetes Research at Heinrich Heine University Düsseldorf, Düsseldorf, Germany; 4German
Centre for Diabetes Research (DZD e.V.), München-Neuherberg, Germany; 5Deutsches
Herzzentrum München, Technische Universität München, Munich, Germany; 6DZHK,
German Centre for Cardiovascular Research, Partner Site Munich Heart Alliance, Munich,
Germany

10.1136/oemed-2018-ISEEabstracts.45

Background/aim Recent studies suggested an association
between long-term air pollution and type 2 diabetes (T2D).
However, evidence is limited, especially for ultrafine particles
(UFP, diameter <0.1 mm) having a high toxic potential due to
their small size but comparably large surface. We investigated
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the association between residential air pollution and T2D
prevalence determined at up to three time points.
Methods We conducted a longitudinal analysis based on data
of the baseline survey (1999–2001), first (2006–2008) and
second follow-up (2013–2014) of the KORA S4 cohort in the
Augsburg region, Germany. Long-term exposure to particle
number concentration (PNC) as indicator for UFP, ozone, par-
ticulate matter with diameters <10 mm (PM10), <2.5 mm
(PM2.5) and 2.5–10 mm (PMcoarse), soot and nitrogen oxides
(NO2, NOx) was measured in 2013/14 and individual concen-
trations at the participants’ residences were estimated by land
use regression. We used generalised estimating equations
adjusting for socio-demographic, lifestyle and clinical covariates
to assess the association between annual average air pollution
concentration and prevalence of T2D. Effect modifications
were tested by use of interaction terms.
Results We analysed 9450 observations of 4217 participants
aged 25 to 75 years at baseline. T2D prevalence increased
from 4.4% at baseline to 9.9% at the second follow-up. Our
results indicated an increased T2D prevalence in association
with all air pollutants. Significant effect estimates were seen
for PNC [odds ratio: 1.14 (95%-confidence interval: 1.03;
1.25) per 1958 particles/cm3 (interquartile range) increase],
PMcoarse [1.15 (1.03; 1.29) per 1.4 mg/m³ increase] and NOx

[1.14 (1.02; 1.27) per 8.6 mg/m³ increase]. Effect estimates
were higher for smokers, residents of the rural counties and
participants with high CRP, whereas age, sex, obesity, physical
activity, education, and a history of cardiovascular disease did
not modify the estimates significantly.
Conclusion As one of the first studies investigating chronic
exposure to ultrafine particles and T2D in a longitudinal set-
ting, our results point towards a positive association highlight-
ing the role of ultrafine particles within the complex mixture
of ambient air pollution.

OP X – 3 C-REACTIVE PROTEIN (CRP) AND LONG-TERM AIR
POLLUTION WITH A FOCUS ON ULTRAFINE
PARTICLES

1Regina Rückerl*, 1Veronika Pilz, 1Kathrin Wolf, 1Susanne Breitner, 2Wolfgang Koenig,
3Wolfgang Rathmann, 1,4Annette Peters, 1Alexandra Schneider. 1Helmholtz Zentrum
München, Epidemiology II, München, Germany; 2Deutsches Herzzentrum München, Klinik
für Herz-and Kreislauferkrankungen, München, Germany; 3Deutsches Diabetes-Zentrum,
Institute of Biometry and Epidemiology, Düsseldorf, Germany; 4German Centre for Diabetes
Research (DZD e.V.), München, Germany

10.1136/oemed-2018-ISEEabstracts.46

Background/aim Long-term exposure to ambient air pollution
contributes to the burden of disease and particularly affects
cardiovascular (CV) causes of death. We investigated the asso-
ciation between particle number concentration (PNC), a
marker for ultrafine particles (UFP), and other air pollutants
and high sensitivity C-reactive protein (hs-CRP) as a potential
link between air pollution and CV disease.
Methods A cross-sectional analysis was performed on data of
the second follow-up of the KORA S4 survey in Augsburg,
Germany (2013–2014). Residential long-term exposure to
PNC, particulate matter <10 mm and <2.5 mm in aerody-
namic diameter (PM10 and PM2.5, respectively), PMcoarse
(2.5–10 mm), absorbance of PM2.5 (PM2.5abs), nitrogen dioxide
(NO2) and nitrogen oxides (NOx) was estimated by land-use
regression models. Associations between annual air pollution
concentration and hs-CRP were modelled in 2252 participants

using linear regression adjusting for confounders. Possible
effect-modifiers were examined by interaction terms. Two-pol-
lutant models were calculated for pollutants with Spearman
inter-correlation <0.70.
Results The results pointed to a positive association between
PNC, PM10, PMcoarse, PM2.5abs, NO2 and NOx and hs-CRP.
For PNC, an interquartile-range (IQR, 2000 particles/cm3)
increase was associated with a 3.63% [95% confidence inter-
val (CI): "0.86% to 8.33%] increase in hs-CRP. Effect esti-
mates were higher for women, non-obese and participants
without history of CVD. Effect modification was also seen for
participants without diabetes with the highest effect estimate
of 14.71% [95% CI: 5.47% to 24.77%] for an IQR increase
of 2.1 mg/m³ in PM10. In two-pollutant models, adjustment
for PM2.5 strengthened the effect estimates for PNC and
PM10 (increase per IQR 6.31% [95% CI: 0.42% to 12.53%]
and 7.34% [95%CI: 0.40% to 14.77%], respectively).
Conclusion Our results highlight the role of UFP within the
complex mixture of ambient air pollution and their inflamma-
tory potential and help fill a research gap since studies on
chronic exposure to ultrafine particles are still scarce.

OP X – 4 MULTIPOLLUTANT MODELS FOR ASSESSING
PARTICLE NUMBER CONCENTRATION EXPOSURE
AND CHANGES IN GLUCOSE METABOLISM IN THE
HEINZ NIXDORF RECALL STUDY

1Sarah Lucht*, 1Frauke Hennig, 1Clara Matthiessen, 1Simone Ohlwein, 2Andrea Icks,
3Hermann Jakobs, 4Susanne Moebus, 4Karl-Heinz Jöckel, 1Barbara Hoffmann. 1Institute of
Occupational, Social and Environmental Medicine, Heinrich Heine University Düsseldorf,
Düsseldorf, Germany; 2Institute for Health Services Research and Health Economics, Centre
for Health and Society, Heinrich-Heine University Düsseldorf, Düsseldorf, Germany; 3Rhenish
Institute for Environmental Research, University of Cologne, Cologne, Germany; 4Institute of
Medical Informatics, Biometry and Epidemiology, University Hospital Essen, University of
Duisburg-Essen, Essen, Germany

10.1136/oemed-2018-ISEEabstracts.47

Background/aim Prior studies have shown possible links
between medium-term air pollution (AP) exposure and glucose
metabolism markers. We investigated whether associations
between accumulation mode particle number concentration
(PNAM) and glucose metabolism measures are robust to adjust-
ment for other potential co-pollutants.
Methods This analysis included observations from non-diabetic
participants (nobs=7,108) of the population-based Heinz Nix-
dorf Recall study at baseline (2000–2003) and follow-up
examination (2006–2008). Particulate matter (PM), accumula-
tion mode particle number (PNAM), and NO2 exposures were
estimated for each examination at every participant’s residence
using the spatiotemporal EURopean Air pollution Dispersion
(EURAD) chemistry transport model. Associations between a
range of short- and medium-term PNAM exposures (1- to
182 day average prior to blood draw) and glucose metabolism
measures (blood glucose, HbA1c) were assessed for robustness
to co-adjustment for PM2.5, PM10, and NO2 using a mixed
effects linear regression model
Results PNAM exposure showed low to medium correlation
with PM2.5, PM10, and NO2 (e.g., 0.33–0.53 for 28 day expo-
sures). In the model with only PNAM and blood glucose, asso-
ciations were seen for 14- to 91 day mean exposures windows
with strongest associations observed for the 60 day window
(1.05 mg/dL per 1580 n/mL (95% CI: 0.46 to 1.63)). Co-
adjustment for PM2.5 attenuated associations at all time points
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(e.g., 0.67 mg/dL per 1580 n/mL (95% CI: !0.22 to 1.55) for
the 60 day window) whereas associations for PNAM remained
largely unchanged upon adjustment for PM10 and NO2. For
HbA1c, strongest associations were apparent for the 105 day
exposure window (0.096 p.p. per 1257 n/mL (95% CI: 0.075
to 0.116)). HbA1c model estimates were largely unchanged
upon adjustment for co-pollutants.
Conclusion The associations between exposure to PNAM and
glucose metabolism measures were robust to adjustment for
co-pollutants, possibly suggesting that exposure to small par-
ticles plays an independent role in influencing glucose
regulation.

OP X – 5 LONG-TERM EXPOSURE TO AIR POLLUTION AND
BIOMARKERS OF INFLAMMATION AND INSULIN
RESISTANCE IN A LONGITUDINAL SETTING

1,2Sarah Mwiberi*, 1Kathrin Wolf, 1,3Regina Rückerl, 1Susanne Breitner, 1,4Cornelia Huth,
5,6Wolfgang Koenig, 4,7Wolfgang Rathmann, 4,7,8Christian Herder, 4,7,9Michael Roden,
1,3Josef Cyrys, 1Annette Peters, 1Alexandra E Schneider. 1Helmholtz Zentrum München,
Neuherberg, Germany; 2Institute for Medical Informatics, Biometrics and Epidemiology,
Ludwig-Maximilians-Universität (LMU) Munich, Munich, Germany; 3Environmental Science
Centre, University of Augsburg, Augsburg, Germany; 4German Centre for Diabetes Research
(DZD e.V.), München-Neuherberg, Germany; 5Deutsches Herzzentrum München, Technische
Universität München, Munich, Germany; 6DZHK, German Centre for Cardiovascular
Research, Partner Site Munich Heart Alliance, Munich, Germany; 7Institute for Biometrics
and Epidemiology, German Diabetes Centre, Leibniz Centre for Diabetes Research at
Heinrich Heine University Düsseldorf, Düsseldorf, Germany; 8Institute for Clinical
Diabetology, German Diabetes Centre, Leibniz Centre for Diabetes Research at Heinrich
Heine University, Düsseldorf, Germany; 9Division of Endocrinology and Diabetology, Medical
Faculty, Heinrich Heine University, Düsseldorf, Germany
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Background/aim Exposure to outdoor air pollution has been
associated with systemic inflammation but results have been
inconsistent. Evidence for deleterious effects on glucose metab-
olism and insulin resistance is still limited. We investigated the
association of long-term air pollution exposure on biomarkers
of systemic inflammation, glycaemia, and insulin resistance
measured up to three times.
Methods We used baseline survey (1999–2001), first follow-up
(2006–2008) and second follow-up (2013–2014) from the
KORA study in Augsburg, Southern Germany. At each exami-
nation, we measured plasma high-sensitivity C-reactive protein
(hsCRP), glycosylated haemoglobin (HbA1c) and homeostatic
model assessment of insulin resistance (HOMA-IR) calculated
from fasting glucose and insulin. We estimated residential
long-term exposure to ultrafine particles (UFP), different size
fractions of particulate matter, soot, nitrogen oxides and
ozone by land use regression. Associations between annual
pollutants and biomarkers were modelled using generalised
estimating equations adjusting for socio-demographic, lifestyle
and clinical covariates. Potential effect-modifiers were exam-
ined by use of interaction terms.
Results We included 9590 observations from 4255 participants
aged 25 to 75 years at baseline in the analyses. Air pollutant con-
centrations at the participants’ residences were well below the EU
guidelines for regulated pollutants. Except for ozone, all pollutants
were positively associated with at least one of the biomarkers. For
UFP, the highest effect was seen for hsCRP with an increase of 3%
(95% CI: 0.4 to 5.6) per 1900 particles/cm3 increase. Particulate
matter between 2.5 and 10 mg/m³, soot and nitrogen dioxides
were significantly associated with HbA1c and HOMA-IR. For the
latter, effect estimates tended to be higher for males and elderly

participants while this was not the case for the other two
biomarkers.
Conclusion The findings of this longitudinal study add to a
scarce body of literature on cardiometabolic health effects in
association with chronic exposure to air pollution and help to
fill the existing research gap, especially with regard to the
effects of ultrafine particles.

Noise

OP XI – 1 LONG-TERM EXPOSURE TO ROAD TRAFFIC NOISE
AND INCIDENCE OF MYOCARDIAL INFARCTION. A
DANISH NURSE COHORT STUDY

1Zorana Jovanovic Andersen, 1Jeanette Therming Jørgensen*, 2Eva Prescott, 1Søren
Nymand Lophaven, 3Claus Backalarz, 3Jens Elgaard Laursen, 3Torben Holm Pedersen,
4Steen Solvang Jensen, 5Mette Kildevæld Simonsen, 6Elvira Vaclavik Brauner. 1University of
Copenhagen, Public Health, Centre for Epidemiology and Screening, København K,
Denmark; 2Bispebjerg-Frederiksberg Hospital, Department of Cardiology, Copenhagen,
Denmark; 3Delta, Acoustics, Hørsholm, Denmark; 4Aarhus University, Department of
Environmental Science Faculty of Science and Technology, Roskilde, Denmark;
5Diakonissestiftelsen, Frederiksberg, Denmark; 6Rigshospitalet, Department of Growth and
reproduction, Copenhagen, Denmark

10.1136/oemed-2018-ISEEabstracts.49

Background/aim Exposure to road traffic noise has been linked
to adverse health effects, including cardiovascular diseases
(CVD), however, evidence is inconsistent. In this study we
examined the association between long-term exposure to road
traffic noise and incidence of myocardial infarction (MI).
Methods We used the data from a nationwide Danish Nurse
Cohort on 22 438 female nurses (age >44 years) who at
recruitment in 1993 or 1999 reported information on CVD
risk factors. We obtained data on incidence of MI from the
Danish National Patient Register until end of 2014. Road traf-
fic noise levels at the nurses’ residences between 1970 and
2014 were estimated using The Nord2000 as the annual
mean of a weighted 24 hour average (Lden). We used time-
varying Cox regression models to examine the association
between 24-, 10-, and 1 year running mean of Lden and MI
incidence, in a crude model (adjusted for age and time of
cohort enrolment) and in a fully adjusted model (adjusted for
age, enrolment year, physical activity, alcohol, smoking, marital
status, fruit consumption and use of hormone therapy).
Results Of the 22 438 women, 590 developed MI during a
mean follow-up of 18.3 years. Residential road traffic noise
levels ranged from 5–82.7 dB at the year of cohort baseline.
We found no association between exposure to road traffic
noise and MI in crude (hazard ratio; 95% confidence interval:
0.94; 0.83–1.05) or fully (0.92; 0.82–1.04) adjusted model,
for each 10 dB increase in 24 year mean road traffic noise
levels. Similar results were found with 10 year and 1 year
exposure windows. We observed a possible trend of increased
risk, although statistically non-significant, in nurses living in
urban areas (1.29; 0.84–2.00), and none in those living in
provincial (0.98; 0.77–1.23) or rural (0.91; 0.77–1.07) areas
(p for interaction 0.38).
Conclusion We found no association between long-term expo-
sure to road traffic noise and MI in the total population of
Danish nurses. We present novel finding that nurses living in
urban areas may be more susceptible to the effects of expo-
sure to road traffic noise with respect to MI.
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OP XI – 2 ASSOCIATIONS BETWEEN OUTDOOR AND INDOOR
NOISE, COGNITIVE PERFORMANCE AND DEPRESSIVE
SYMPTOMS – RESULTS FROM HNR STUDY

1Lilian Tzivian*, 2Martha Jokisch, 2Angela WInkler, 2Christian Weimar, 1Nico Dragano,
3Raimund Erbel, 3Karl-Heinz Jöckel, 3Susanne Moebus, 1Barbara Hoffmann. 1University of
Dusseldorf, Centre for Health and Society, Dusseldorf, Germany; 2University of Duisburg-
Essen, Department of Neurology, Essen, Germany; 3University Düsseldorf, Institute for
Medical Informatics, Biometry and Epidemiology, Essen, Germany

10.1136/oemed-2018-ISEEabstracts.50

Background/aim Long-term exposure to traffic noise has been
shown to be associated with cognitive function. Noise is associated
with depressive symptoms, which in turn are adversely associated
with cognitive performance. We aimed to analyse whether depres-
sive symptoms mediate the association of long-term exposure to traf-
fic noise assessed outdoors and indoors with cognitive performance.
Methods In a cross-sectional analysis cognitive function was
assessed in 4086 participants at the first follow-up of German
Heinz Nixdorf Recall study using five subtests. A global cognitive
score (GCS) was calculated as a sum of all subtests. We assessed
depressive symptoms using the Centre for Epidemiologic Studies
Depression scale 15-item short form (CES-D). Long-term
weighted 24 hour exposure to traffic noise was assessed according
to the EU directive 2002/49/EC of the baseline residential
addresses (LDEN), and corrected for type of window, bedroom
orientation and ventilation (LDEN_IN). Multiple linear regression
models adjusted for individual risk factors were calculated for the
association of noise with cognitive function, with and without
adjustment for depressive symptoms.
Results In the fully adjusted model, noise was negatively associated
with cognitive subtests and with the GCS. For example, a 10 dB(A)
increase in LDEN was associated with the GCS (b=-0.34 [95% con-
fidence interval: !0.67; !0.01]). An association of indoor noise
with cognitive performance was lower (i.e. for 10 dB(A) increase in
LDEN_IN with GCS b=-0.18 [-0.25; !0.10]). Adjustment of noise
for CES-D score "17 (indicating the presence of depressive symp-
toms) revealed an Odds Ratios of 1.22 [0.92; 1.62] and 1.04 [0.95;
1.14] for 10 dB(A) LDEN and LDEN_IN, respectively. However,
the adjustment for CES-D score did not change the noise-cognitive
outcome associations neither for outdoor nor for indoor noise (i.e.
for LDEN and GCS b=-0.33 [-0.66; !0.01], and for LDEN_IN
and GCS b=-0.18 [-0.25; !0.10]).
Conclusion We found associations between traffic noise and cog-
nitive performance, which did not change after adjustment for
depressive symptoms. Future longitudinal analyses might shed
light on possible mediating pathways between noise, depression
and cognition.

OP XI – 3 AIR POLLUTION, NOISE, GREEN SPACE AND
OVERWEIGHT IN CHILDREN AGED 12 YEARS: THE
PIAMA BIRTH COHORT STUDY

1,2Lizan Bloemsma*, 2Ulrike Gehring, 1,2Jochem Klompmaker, 3Henriëtte Smit, 4Johan
de Jongste, 5Judith Vonk, 2Gerard Hoek, 1Nicole Janssen, 2,3Bert Brunekreef, 1,2Erik Lebret,
1Alet Wijga. 1National Institute for Public Health and the Environment (RIVM), Bilthoven,
Netherlands; 2Utrecht University, Institute for Risk Assessment Sciences (IRAS), Utrecht,
Netherlands; 3University Medical Centre Utrecht, Julius Centre for Health Sciences and
Primary Care, Utrecht, Netherlands; 4Erasmus University Medical Centre/Sophia Children’s
Hospital, Department of Paediatrics, Division of Respiratory Medicine, Rotterdam,
Netherlands; 5University of Groningen, University Medical Centre Groningen, Department of
Epidemiology, Groningen Research Institute for Asthma and COPD (GRIAC), Groningen,
Netherlands
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Background/aim Exposure to air pollution, noise and green
space may be associated with children’s body mass index.
However, no studies have examined the combined effects of
these environmental exposures on markers of adiposity in chil-
dren. We investigated the individual and combined associations
of air pollution, road traffic noise and green space with over-
weight in children aged 12 years.
Methods Weight and height were measured at age 12 years in
1508 participants of the Dutch PIAMA birth cohort study. Annual
average air pollution levels (NO2, PM2.5, PM10, PMcoarse, and
PM2.5 absorbance) at the children’s homes were estimated by
land-use regression models. Road traffic noise exposure was
assessed by linking children’s home addresses to modelled road
traffic noise levels. We used different indicators to assess exposure
to green space: the average Normalised Difference Vegetation
Index (NDVI) and percentages of urban, agricultural and natural
green space in buffers of 300 m and 3000 m around the children’s
homes, and the distance from the homes to the nearest park. We
analysed the associations between the exposures and overweight
by logistic regression.
Results Twelve percent of the children were overweight. Neither in
single- nor in multi-exposure models we found significant associa-
tions of air pollution, road traffic noise, and green space with over-
weight. For example, we found an OR per interquartile range
increase in exposure of 1.12 [95% CI: 0.90 to 1.39] for NO2, OR
1.03 [95% CI: 0.84 to 1.26] for PM2.5 absorbance, OR 1.15 [95%
CI: 0.94 to 1.40] for road traffic noise and OR 0.85 [95% CI: 0.68
to 1.05] and OR 0.87 [95% CI: 0.71 to 1.06] for the average NDVI
in the 300 m and 3000 m buffer, respectively, in single-exposure
models. The associations changed only slightly when the other envi-
ronmental exposures were added in multi-exposure models.
Conclusion Our results do not provide support for adverse
effects of air pollution and road traffic noise or beneficial
effects of green space exposure on overweight in children
aged 12 years. We will perform longitudinal analyses to exam-
ine the associations of air pollution, road traffic noise and
green space with overweight throughout childhood.

OP XI – 4 A COMPARISON OF MULTIPLE NOISE INDICATORS
FOR THE ASSESSMENT OF SHORT-TERM
ASSOCIATIONS BETWEEN PERSONAL EXPOSURE TO
NOISE AND HEART RATE VARIABILITY: A SENSOR-
BASED STUDY IN A REAL-LIFE SETTING

1,2Tarik El Aarbaoui*, 1,2Basile Chaix. 1INSERM, Pierre Louis Institute of Epidemiology and
Public Health, Paris, France; 2Sorbonne Universités, UPMC Univ Paris 06, Paris, France

10.1136/oemed-2018-ISEEabstracts.52

Background/aim Part of the complexity of noise assessment
resides in its temporal variations as so, it is still unclear which
indicators of exposure are appropriate. This study aims at (1)
describing the concomitant associations between personal noise
exposure summarised using various noise indicators and heart
rate variability (HRV) parameters (2)identifying the noise indi-
cators that best predict HRV parameters.
Methods The RECORD MultiSensor Study collected between
July 2014 and June 2015 noise and heart rate (HR) data for
75 participants, aged 34–74 years, in their living environments
for 7 days using an electrocardiography sensor on the chest
and a personal dosimeter recording 1 s A-weighted equivalent
sound pressure levels (LAeq,1s). HRV parameters and noise lev-
els were calculated for 5 min windows. Noise was summarised
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as LAeq, LAX (noise level exceeded X% of the time) with
LA90, LA50, LA10, LA01, LA10-LA90 and the standard deviation
of LAeq,1s. Short-term associations of noise level and HRV
parameters were assessed using mixed effects models with a
random intercept for participants adjusted for HR, accelerome-
try, context and short-term trends. The models’ goodness of
fit was assessed using the BIC.
Results The classically used indicator, the LAeq, was highly
correlated with LA10 (r=0.94) and LA01 (r=0.97) and moder-
ately with LA90 (r=0.66) and LA10-LA90 (r=0.52). All of the
noise indicators, when examined in separate models, were pos-
itively associated with the Standard deviation of N-N intervals
(SDNN) and with the Low frequency on High frequency
HRV ratio (LF/HF), with the exception of the association
between the LA90 and SDNN which decreased by !0.17%
(95% CI: !0.21 to !0.13) per increase of one dB(A). Based
on the BIC, the noise indicators that best predicted HRV
parameters were the standard deviation of LAeq,1s for the
SDNN followed by LA10-LA90 (DBIC=221.66) and LA01 for
the LF/HF ratio followed by LA10 (DBIC=190.36).
Conclusion The results suggest that short-term effects of noise
on overall heart rate variability (SDNN) are better explained
by the amplitude of noise level variations (sLAeq,1s), while
those on the balance of the autonomic nervous system (LF/HF)
are better explained by sporadic noise events (LA01). In addi-
tion a negative association between the background noise level
(LA90) and SDNN was found.

OP XI – 5 THE PROPORTION OF HIGH NOISE SENSITIVITY AND
ANNOYANCE IN THE HERMES COHORT STUDY OF
SWISS ADOLESCENTS

1,2Louise Tangermann*, 1,2Apolline Saucy, 1,2Danielle Vienneau, 3Beat Schäffer, 3Jean
Marc Wunderli, 1,2Martin Röösli. 1Swiss Tropical and Public Health Institute (Swiss TPH),
Socinstrasse 57, CH-4002 Basel; 2University of Basel, CH-4003 Basel; 3Swiss Federal
Laboratories for Materials Science and Technology, Überland Str. 129, CH-8600 Dübendorf

10.1136/oemed-2018-ISEEabstracts.53

Background/aim The World Health Organization considers
children to be of particular risk of suffering negative cognitive
and health consequences through exposure to transportation
noise. However, little is known about how adolescents experi-
ence exposure to noise in their everyday life. The purpose of
this study is to examine level of both noise annoyance and
sensitivity in a cohort of adolescents.
Methods Noise sensitivity and annoyance was measured in a
cohort of 892 participants aged 12 to 17 with one year fol-
low-up. Noise annoyance for five different noise sources,
including transportation vehicles, industry and people, was
measured using a verbal 4 point Likert scale, where the
annoyance was classified as follows: none (0), little (1), clearly
(2), severely (3). Participants were classified as highly annoyed
if they scored 2 or higher. Noise sensitivity was measured
with the Zimmer/Ellermeyer (1998) scale ranging from 0 to
27. Individuals were classified as sensitive if they had a score
over 13.5. Proportion of noise annoyed and noise sensitive
participants are presented. Change between baseline and fol-
low-up proportions were compared with the McNewmar-test.
Results 847 students participated at the baseline measurement
of the annoyance of road noise. Follow-up participation was
at 806 (participation rate: 95.1%). The proportion of highly

annoyed students was 4.40% (n=39) at baseline and 2.74%
(n=23) at follow-up. The change in proportion after a year
was quite significant (p=0.028). The noise sensitivity question-
naire was filled out by 887 students at baseline and follow-up
was at 840 (participation rate: 94.7%). The proportion of
highly noise sensitive students was 24.32% (n=206) at base-
line and 24.07% (n=194) at follow-up, with no indications
for a difference between baseline and follow-up (p=0.834).
Within all comparisons gender was not substantial, except for
baseline noise annoyance of two noise sources.
Conclusion Our study suggests that prevalence of high noise
annoyance is low in this age group and tends to decrease dur-
ing puberty. Noise sensitivity seemed to be prevalent in a
quarter of adolescents and stayed constant after a year. Future
analyses should explore the relationship between annoyance,
sensitivity, actual noise exposure and health outcomes.

OP XI – 6 EVALUATION AND PREDICTION OF INDOOR AND
OUTDOOR NOISE DIFFERENCES IN RESIDENTIAL
DWELLINGS USING STATISTICAL MODEL

1Faridah Naim*, 2Daniela Fecht, 2Anna Hansell, 3John Gulliver. 1Imperial College London,
Department of Epidemiology and Biostatistics, London, UK; 2Imperial College London, UK
Small Area Health Statistics Unit, London, UK; 3Imperial College London, MRC-PHE Centre
for Environment and Health, London, UK

10.1136/oemed-2018-ISEEabstracts.54

Background/aim Most epidemiological studies investigating the
association between noise exposure and health use modelled
outdoor noise estimates as exposure proxy. This study aims to
explore the relationship between indoor and outdoor noise at
residential dwellings in London and evaluates potential param-
eters of dwelling ad sound insulation characteristics to predict
the indoor exposure.
Methods Measurements were done at 49 homes mostly in
winter and spring seasons when windows are closed. Continu-
ous noise measurement were made inside and outside each
home for three consecutive days using an Optimus CR:171B
sound level metre. Selected homes were located close to major
roads, railway, under an aircraft flight path or any combina-
tion of them. Building survey and time activity diaries of the
occupants were also collected.
Results From the unadjusted linear regression model, signifi-
cant associations were found between indoor and outdoor
noise for LAeq,16h (b=0.413, 95% Confidence Interval (CI):
0.081–0.745, p=0.016) and Lnight (b=0.332, 95% CI: 0.039
to 0.624, p=0.027). After adjusting for room volume, window
size, source of noise, window type and number of occupants,
the association remained significant in the adjusted model for
LAeq,16h (b=0.378, 95% CI: 0.071 to 0.685, p=0.018) and
Lnight (b=0.297, 95% CI: 0.013 to 0.580, p=0.041) with
only a small reduced of the b coefficient from the unadjusted
model. These linear models yield an explained variance of
64% (adjusted R2) for LAeq,16h and 51% for Lnight. Based on
the preliminary analysis, it is predicted that the indoor level
could be 60%–70% lower than the outdoor.
Conclusion The wide CI suggests misclassification bias of
exposure when conducting epidemiologiocal studies using the
outdoor noise estimates. Further analysis will be done to
improve the model by adding some more related sound insu-
lation factors.
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Methodological advances

OP XII – 1 ASSESSING THE CUMULATIVE HEALTH EFFECT
FOLLOWING SHORT TERM EXPOSURE TO MULTIPLE
POLLUTANTS: AN EVALUATION OF
METHODOLOGICAL APPROACHES USING
SIMULATIONS AND REAL DATA

1Sophia Rodopoulou*, 1,2Klea Katsouyanni, 1,3Pagona Lagiou, 1Evangelia Samoli. 1National
and Kapodistrian University of Athens, Department of Hygiene, Epidemiology and Medical
Statistics, Faculty of Medicine, Athens, Greece; 2King’s College, Department of Primary Care
and Public Health Sciences and Environmental Research Group, London, UK; 3Harvard T.H.
Chan School of Public Health, Department of Epidemiology, Boston, MA, USA

10.1136/oemed-2018-ISEEabstracts.55

Background/aim Assessment of the cumulative effect of corre-
lated exposures is an open methodological issue in environ-
mental epidemiology. Previous studies applied regression
models with interaction terms or dimension reduction meth-
ods. The joint effect of pollutants has been also evaluated
using weighted exposure scores with weights based on the
strength of the specific pollutant-health outcomes associations.
Methods We compared three approaches addressing multipollu-
tant exposures in epidemiological models: main effects models,
the adaptive least absolute shrinkage and selection operator
(LASSO) and a weighted exposure score. We assessed the per-
formance of the methods by simulations under various scenar-
ios for the pollutants’ correlations. We further applied the
three methods to time series data from Athens, Greece for
2007–2012 to investigate the combined effect of short-term
exposure to six regulated pollutants on all-cause and respira-
tory mortality.
Results The weighted exposure score provided the least biassed
cumulative estimate under all correlation scenarios for both
mortality outcomes. The adaptive LASSO performed well in
the case of low and medium correlation between exposures
while models including all exposures linearly seriously biassed
the estimate of interest. In the real data application, the
cumulative effect estimate on overall mortality was similar
between approaches ranging from 1.12% increase in main
effects models to 0.73% in the score, while the cumulative
effect on respiratory mortality resulted in variable estimates,
that ranged from !0.61% increase for adaptive LASSO to
2.77% for the score approach, with overlapping confidence
intervals.
Conclusion The use of a weighted exposure score to address
cumulative effects of correlated metrics may perform well under
different exposure correlation structures and different variability
in the health outcomes. Future work should assess the perform-
ance of methods under variable lag structures per pollutant or
non-linear associations between pollutants and outcomes.

OP XII – 2 AN AUTOMATED AND PHYSICALLY-SOUND
REGRESSION MODEL FOR PRIMARY AIR
POLLUTANTS

Shimon Chen*, Yuval, David Broday. Technion – Israel Institute of Technology, Civil and
Environmental Engineering, Haifa, Israel

10.1136/oemed-2018-ISEEabstracts.56

Background/aim Both mechanistic and Land-Use-Regresison
(LUR) models have been extensively used for air quality

assessment. Mechanistic models are expensive to collect the
data for and run at a high spatial resolution. LUR models
usually lack the required physical sensibility for a high tempo-
ral resolution. The Optimised Dispersion Model (ODM) is a
fresh approach, which attempts to combine the two.
Methods Available data included: half-hourly ambient monitoring
of nitrogen oxides; GPS-based traffic activity data; emission esti-
mates from every registered industrial stack; and hourly wind
fields at 1 km spatial separation. These data were combined into a
puff-like model, which uniquely included 10 optimisation parame-
ters. The values of the parameters were automatically calculated to
provide a least-squares fit with measurements at each time-point.
This new formulation included the concentrations in one time-
point as sources for the next time-point, making the model more
realistic and increasing computational efficiency, such that is was
possible to only take into account a limited number of cells affect-
ing each other cell.
Results The new model provided a modest improvement (half-
hourly cross-validated MSPC of 0.25 vs 0.22) over a previous
version at the coastal plain, and a much greater improvement
(0.20 vs 0.05) at the Haifa district. The improvement was
especially great for areas influenced by industrial stacks and at
times when the wind direction was highly heterogeneous in
space. The models were most similar when the wind was east-
erly. Re-circulation of pollutants was observed in the new
model results, which may have played a part in the higher
residuals obtained by previous versions.
Conclusion The new ODM can be used in different areas in
an automated fashion and without changing the model formu-
lation. For this, input of only reasonable quality is needed
(continuous ambient measurements, wind direction and loca-
tions and relative magnitude of emission sources). Given these
data, it performs better than other popular models and pro-
vides results in high spatio-temporal resolution.

OP XII – 3 OCCUPATIONAL EXPOSURE AND ASTHMA CONTROL:
A LONGITUDINAL ANALYSIS CONTROLLING FOR THE
HEALTHY WORKER EFFECT

1Catherine Quinot*, 2Valérie Siroux, 1Sofia Temam, 3Valérie Demange, 4Brigitte Dananché,
1Raphaëlle Varraso, 1Nicole Le Moual, 1Orianne Dumas. 1Inserm U1168, VIMA: Ageing and
Chronic Disease, Epidemiological and Public Health Approaches, Villejuif, France; 2Inserm
U1209, CNRS, University Grenoble-Alpes, Institut Albert Bonniot, Grenoble, France; 3INRS,
Department of Epidemiology, Vandoeuvre-lès-Nancy, France; 4Industrial hygiene consulting,
Courlaoux, France

10.1136/oemed-2018-ISEEabstracts.57

Background/aim Occupational exposure is a risk factor for
asthma. However, its impact on asthma control, the main tar-
get of asthma management, has rarely been studied. The
healthy worker effect (HWE) can affect occupational studies.
We aimed to investigate the effect of occupational exposures
on asthma control in a longitudinal study, taking into account
a potential HWE by a marginal structural model (MSM).
Methods Analyses were conducted in EGEA (Epidemiological
study on the Genetics and Environment of Asthma), a case-
control and family-based study (EGEA1: 1991–1995), with 2
follow-ups (EGEA2: 2003–2007; EGEA3: 2011–2013). Occu-
pational exposure (no, ‘irritants and/or low level of chemicals/
allergens’, ‘known asthmagens’) was defined using an asthma-
specific job-exposure matrix. Asthma control was defined using
international guidelines (GINA 2014); subjects with partly con-
trolled/uncontrolled asthma were compared to those with
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controlled or non-current asthma. Associations between occu-
pational exposures and asthma control were evaluated among
subjects with asthma using (1) a standard pooled multinomial
logistic model and (2) a MSM to control the HWE modelled
as a time-varying confounding situation.
Results Asthma was partly controlled or uncontrolled in 39%
of person-periods (n=822). Occupational exposure to ‘irritants
and/or low level of chemicals/allergens’ and to ‘known asthma-
gens’ was observed in 14% and 13% of all person-periods,
respectively. In the standard analysis, after adjustment for age,
sex, smoking status and time period, no statistically significant
association was found between exposure to ‘irritants and/or
low level of chemicals/allergens’ (OR [95% CI]: 0.91 [0.58–
1.41]) or ‘known asthmagens’ (1.27 [0.79–2.04]) and partly
controlled/uncontrolled asthma. Using the MSM, the associa-
tion remained similar for exposure to ‘irritants and/or low
level of chemicals/allergens’ (0.86 [0.55–1.35]) whereas the
association increased for ‘known asthmagens’ (1.55 [0.96–
2.52], p=0.08).
Conclusion No significant association between occupational
exposure and asthma control was observed; however after cor-
recting for a HWE using a MSM, a positive association
between exposure to known asthmagens and partly controlled
or uncontrolled asthma was suggested. Results support the
presence of a healthy worker effect in the study and the dele-
terious effect of exposure to asthmagens on asthma control.

OP XII – 4 SIMULATION OF MULTI-POLLUTANT MODEL RESULTS
IN THE PRESENCE OF MEASUREMENT ERROR

Dimitris Evangelopoulos*, Klea Katsouyanni, Heather Walton. King’s College London,
Environmental Research Group, London, UK

10.1136/oemed-2018-ISEEabstracts.58

Background/aim Air pollution is a major public health con-
cern. Multi-pollutant models are usually used in air pollution
studies to identify the independent health effects of more than
one pollutant. However, these model estimates can be unstable
and biassed due to correlations between the exposures and
exposure measurement error. Our goal is to assess and quan-
tify this bias for PM2.5 and NO2 using simulations.
Methods A systematic review and meta-analysis on the differ-
ences between ambient concentrations and personal exposures
only from outdoor origins was conducted. It has provided
plausible values for the error structures to use as simulation
input variables. Studies on building infiltration rates and activ-
ity patterns were reviewed and applied to total personal expo-
sures for the calculation of personal exposure from outdoor
sources. Then, hypothetical true and error-prone exposures of
classical, Berkson and mixture types were created and the
appropriate multi-pollutant models were fitted. Also, as a sen-
sitivity analysis, we applied measurement error correction for-
mulas (Regression Calibration and SIMEX) to check the
effects of measurement error on real-life concentration-
response functions.
Results Review results indicate that ambient concentrations of
PM2.5 are greater than personal exposure from ambient sour-
ces, by an average of 5mg/m3. However, results present hetero-
geneity based on the area, climate and participants’ age. NO2

work is under investigation. Regarding the simulation results,
we confirm the findings from the literature. For classical error,
bias is observed in our preliminary results, especially when the

variance of the errors is relatively high. For Berkson type, the
effect estimates were, as expected, not statistically significantly
different from the true ones. We will update our results with
better informed input variables from our review, to identify
the true independent effects of the pollutants. Also, we will
compare the results of SIMEX and Reg Calibration.
Conclusion Simulations can lead to the quantification of the con-
sequences of measurement error and adjusting for it can result in
better model estimates. It may be inferred that certain potential
interpretations are more unlikely than others. The ultimate aim of
this work is to apply new understanding to the selection of con-
centration-response functions for health impact assessment.

OP XII – 5 SHORT-TERM EFFECTS OF DAILY WEATHER
CHARACTERISTICS ON VIOLENT CRIMES IN THE
BOSTON AREA

Alice Sommer*, Marie-Abele Bind. Harvard University – Faculty of Arts and Sciences,
Statistics, Cambridge, USA

10.1136/oemed-2018-ISEEabstracts.59

Background/aim Recently, attention has been given to the
impact of climate change on crimes through weather varia-
tions. Associations between weather variables and crimes have
been reported but causality still needs to be addressed. Our
goal is to investigate whether there exists a causal relationship
between temperature and violent crimes as well as between
precipitations and violent crime.
Methods Since our study is based on data that were not col-
lected in a randomised experiment, it is necessary to incorpo-
rate a design stage before any causal analysis stage. Our
approach is to design observational data in a way that approx-
imates a randomised experiment, using matched-sampling strat-
egies. The framework considered in this paper is often
denoted as the ‘Rubin Causal Model’ and sees causal inference
as a missing data problem. Propensity score matching enables
us to reconstruct four hypothetical randomised experiments
before estimating the average causal effect (ACE). The ACE
can be interpreted as the average number of daily violent
crimes that are assumed to be caused by a high exposure level
as compared to a lower exposure level.
Results In this manuscript, we observe that changes in heat
index (apparent temperature) or the occurrence of rainfalls
were followed by changes in daily violent crimes in Boston
between July 2012 and February 2017. For instance, while we
found increased daily crimes on temperate days compared to
cold days (2.33, 95% CI=[1.56; 3.09]), it was not the case
when comparing extremely hot days to hot days (0.59, 95%
CI=[!1.36; 2.68]), suggesting a ‘plateau’ in the dose-response
of heat index and violent crimes. As expected, the occurrence
of rainfalls tended to decrease crimes (!1.45, 95% CI: !2 to
!0.91).
Conclusion These results suggest that:

. meteorology should be used to prevent future crimes in
Boston, and

. the weather–crime relationship should be taken into account
when quantifying the impact of climate change.

We want to encourage researchers to use matching strat-
egies when only observational data is available and no rando-
mised experiment can be conducted but causal estimates need
to be quantified.
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Best abstract award: presented in plenary

1 THE COMBINED EFFECTS OF AMBIENT PARTICULATE
MATTER (PM) AND SOLAR ULTRAVIOLET (UV)
RADIATION ON FACIAL PIGMENT SPOT FORMATION
IN CAUCASIAN WOMEN

Anke Hüls, Dorothee Sugiri, Kateryna Fuks, Ursula Krämer, Jean Krutmann,
Tamara Schikowski*. IUF-Leibniz Research Institute for Environmental Medicine, Düsseldorf,
Germany

10.1136/oemed-2018-ISEEabstracts.60

Background/aim Development of facial pigment spots is generally
believed to result from chronic exposure to solar UV radiation.
More recently, it was discovered that exposure to traffic related air
pollutants including PM is also associated with more pigment
spots. Since humans are exposed to a combination of UV and PM,
we here investigated the combined effect of PM and UV exposure
on pigment spot formation.
Methods We studied 799 women (mean age 73.5 years) of
the SALIA cohort study using the SCINEXATM skin ageing
score with pigment spots on cheeks and forehead. Long-term
exposure to PM2.5, PM10, PMcoarse and PM2.5absorbance at resi-
dence was estimated with ESCAPE land use regression models.
5 year mean exposure to UV was obtained using the satellite
data (AURA/NASA) and global radiation data from the Ger-
man climate centre to yield higher resolution:

i. daily UVB exposure based on the whole daylight period and
ii. UV index based on the hour per day with maximal UV

(proportional to the intensity of UV–radiation causing
sunburn).

Associations between PM or UV with facial pigment spot
formation and the interactions PM*UV were estimated in sin-
gle and multi-pollutant multiple linear regression models.
Results UV exposure was associated with more pigment spots
on the cheeks (7.6% higher score on average; 95% CI: 2.0%
to 13.3%) and this effect was only slightly attenuated when
adjusting for air pollution (PM2.5: 5.0%; 95% CI: !1.2% to
11.3%). Similarly, the association between PM and pigment
spot formation was still visible after adjusting for UV exposure
(e.g. adjusting for UV index: PM2.5 attenuation from 7.9%;
95% CI: 2.5% to 13.4%, to 5.9%; 95% CI: !0.2% to
11.9%). The interaction analysis showed that the association
between UV and pigment spots depends on the level of PM.
At lower PM levels, the UV effect was increasing (e.g.
UVBxPM10 p(interaction)=0.0069). Vice versa, at lower UVB
exposure levels, the PM effect was increasing. All of these
interactions indicated linear dose-responses.
Conclusion To the best of our knowledge, this is the first
study to suggest that a hallmark of extrinsic skin ageing, i.e.
facial spot formation, is the consequence of a complex inter-
play of at least two ubiquitous, ambient relevant factors. The
adverse effects of UV on human skin might be shielded by
high levels of PM and vice versa.

Candidates for “best poster”

1 TRANSPORT MODES AND SUBJECTIVE GENERAL
HEALTH: ROLES OF MENTAL HEALTH, SOCIAL
CONTACTS, AND PHYSICAL ACTIVITY

1Ione Avila-Palencia*, 2Mailin Gaupp-Berghausen, 2Elisabeth Raser, 2Regine Gerike,
3Thomas Götschi, 3Sonja Kahlmeier, 4Michelle Laeremans, 4Evi Dons, 4Arnout Standaert,
4Luc Int Panis, 5Esther Anaya-Boig, 5Juan-Pablo Orjuela, 5Julian Sanchez, 5Audrey
de Nazelle, 5,6Ulf Erikson, 6Erik Stigell, 7Francesco Iacorossi, 8Christian Brand, 1Mark
J Nieuwenhuijsen. 1ISGlobal, Centre for Research in Environmental Epidemiology (CREAL),
Barcelona, Spain; 2University of Natural Resources and Life Sciences Vienna, Vienna,
Austria; 3University of Zurich, Zurich, Switzerland; 4Flemish Institute for Technological
Research (VITO), Mol, Belgium; 5Imperial College of London, London, UK; 6Trivector Traffic
AB, Stockholm, Sweden; 7Roma Servizi per la Mobilita, Roma, Italy; 8University of Oxford,
Oxford, UK

10.1136/oemed-2018-ISEEabstracts.61

Background/aim Transport behaviours have been associated
with several positive and negative health effects. The current
study evaluates the association between different modes of
transport and subjective general health in an adult population
in seven European cities, and explores whether mental health,
vitality, perceived stress, social contacts, and physical activity
are mediators of this association.
Methods A longitudinal study was performed in seven Euro-
pean cities (Antwerp, Barcelona, London, Örebro, Rome,
Vienna, and Zürich). Participants responded to two compre-
hensive questionnaires (Baseline and Final) concerning their
transport behaviour and health, using an on-line platform.
The transport mode usage was assessed using a frequency
scale (days/month) of five different transport modes: car,
motorbike, public transport, e-bike, bicycle, and walking. Par-
ticipants were categorised as with ‘good or more’ or ‘less than
good’ subjective general health. Multilevel regression models
will be used to evaluate the association between transport
mode and subjective general health, adjusting for potential
confounders. We will follow Vander Weele’s framework to
establish the mediation roles.
Results (ongoing analyses): The sample had more than 7000
adults, fairly distributed in the seven cities (16% Antwerp,
16% Barcelona, 14% London, 10% Örebro, 14% Rome, 16%
Vienna, 14% Zürich). In initial analyses we find positive asso-
ciations between active transport modes (e-bike, bicycle, walk-
ing) and subjective general health and negative associations
between motorised transport modes (car, motorbike, public
transport) and subjective general health. We also expect to
find indications for mediation of these associations by mental
health, vitality, perceived stress, social contacts, and physical
activity.
Conclusion We hypothesise that mental health, social contacts,
perceived stress, and levels of physical activity may be impor-
tant consequences of transport behaviours which could lead to
different levels of subjective general health.
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2 CHRONIC DIETARY EXPOSURE TO MULTIPLE
PESTICIDES DURING PREGNANCY AND RISK OF
HYPOSPADIAS: THE FRENCH ELFE BIRTH COHORT

1,2,3,4Noriane Souleymane-Cognez*, 1,2,5Charline Warembourg, 6Cécile Zaros,
1,2,4,7Ronan Garlantezec, 6Marie-Aline Charles, 1,2,4Rémi Béranger, 1,2,4Cécile Chevrier.
1Research Institute for Environmental and Occupational Health (IRSET), Rennes, France;
2French National Institute of Health and Medical Research (Inserm), Paris, France; 3School of
Public Health (EHESP), Public Health Network, Rennes, France; 4University of Rennes 1,
Rennes, France; 5Global Health Institute Barcelona (ISGlobal), Barcelona, Spain; 6Elfe Ined-
Inserm-EFS Joint Unit, Paris, France; 7Centre Hospitalo-Universitaire, Public Health and
Epidemiology Department, Rennes, France

10.1136/oemed-2018-ISEEabstracts.62

Background/aim Prenatal occupational exposure to pesticides has
been associated to congenital malformations, but little is known
about the effect of dietary exposure in the general population.
Exposure to various pesticides through dietary intake has been
recently assessed in French pregnant women. We aimed to study
its association with the risk of hypospadias.
Methods Among 7035 boys enrolled in 2011 the French national
birth cohort Elfe, 46 have been diagnosed with hypospadias.
Maternal daily intakes were estimated for 317 pesticides, based on
a validated self-administered food frequency questionnaire com-
bined with data of national monitoring programs on pesticide resi-
dues in food. Among those with non-null daily intake in >10%
women (n=105), we focused on substances (n=60) with suspected
endocrine disrupting properties or susceptible to impair the devel-
opment of male reproductive organs. We used logistic regression
to assess the risk of hypospadias in association with the dietary
daily intake of 1) pesticides grouped by chemical family, or 2) indi-
vidual pesticides selected a priori as the best predictors using
cross-validated Elastic-Net model.
Results An increased risk of hypospadias was found statistically
significant for the group of anilinopyrimidine pesticides (3rd
vs 1 st and 2nd tertiles of exposure; OR=2.26, 95% CI: 1.25
to 4.11), for the organochlorine pesticides family (3rd vs 1 st
and 2nd tertiles; OR=2.16, 1.20; 3.91) and for the group of
amide pesticides (3rd vs 1 st and 2nd tertiles; OR=1.95,
1.08; 3.52). Three individual pesticides (among 60) were
selected by the Elastic-Net procedure and showed increased
risk of hypospadias for l-cyhalothrin (3rd vs 1 st and 2nd ter-
tiles, OR=2.34, 1.26; 4.42) and for cyprodinil (3rd vs 1 st
and 2nd tertiles; OR=1.66, 0.90; 3.10) and DDT (3rd vs 1 st
and 2nd tertiles; OR=1.72, 0.95; 3.15).
Conclusion Although the number of cases is small, our results
are consistent with existing literature that have suggested
increased risk of hypospadias in association with organochlor-
ine pesticides. A confirmation with biomonitoring data would
be give strength to the results.

3 SOCIAL INEQUITIES IN THE RISK OF DEATH FOR
WOMEN DIAGNOSED WITH AN INVASIVE BREAST
CANCER IN THE GIRONA PROVINCE, SPAIN

1,2Aina Roca-Barceló*, 2Rafael Marcos-Gragera, 2,3Raquel Comas, 2Loreto Vilardell,
4,5Marc Sáez. 1Imperial College of London, Department of Epidemiology and Biostatistics/
Public Health, London, UK; 2Oncology Coordination Plan, Department of Health,
Autonomous Government of Catalonia, Epidemiology Unit and Girona Cancer Registry,
Girona, Spain; 3Vall d’Hebron University Hospital and Institute of Oncology (VHIO),
Oncology Data Science (ODysSey) group, Barcelona, Spain; 4University of Girona, Research
Group on Statistics, Econometrics and Health (GRECS), Department of Economics, Girona,
Spain; 5CIBER of Epidemiology and Public Health (CIBERESP), Girona, Spain

10.1136/oemed-2018-ISEEabstracts.63

Background/aim The residential environment of women diag-
nosed with breast cancer (BC) has been suggested to be a key
modifier of their survival outcomes, with area deprivation and
remoteness (i.e. rural/urban) as chief indicators. Here, we
aimed to describe the survival of women diagnosed with an
invasive BC in the Girona province (Spain) during 2000–2013
based on the characteristics of their residential area.
Methods We restricted our analysis to incident invasive BC
tumours (ICD-10: C50.X) diagnosed in the Girona province
(2000–2013). Data on tumour characteristics and vital status
of patients were collected from the population-based Girona
Cancer Registry. Bilateral tumours, death certificate and
autopsy only cases were excluded. The last updated address of
the patients was used to spatially assign them to a census
area. We updated and improved a previously validated census
area level deprivation index for Spain1. For area remoteness,
we used the recommended standard of 150 inhab/km2. A mul-
tivariate hazard model for relative survival with frailty and
spatial adjustment was fitted. The models were fully adjusted
for all available clinical and demographic variables, and hazard
ratios (HR) were estimated
Results A total of 4609 women were diagnosed with invasive
BC in the Girona province during 2000 and 2013. Women
living in areas classified by our deprivation index as being
affluent and deprived, showed slightly higher hazards of death
(HR=1.12, 95% CI=0.93 to 1.34 and HR=1.08, 95%
CI=0,91 to 1,29, respectively) compared to those with an
intermediate deprivation level, yet differences were not signifi-
cant. Nevertheless, women living in urban areas did show a
slightly significant decreased risk of death compared to women
living in rural areas (HR=0.84, 95% CI: 0.71 to 0.99).
Conclusion This is the first study to assess the effect of census
area deprivation and remoteness on BC survival in the Girona
province, and one of a few in Spain. Our results suggest there
is no significant inequity by census-area deprivation. However,
there exists a slightly poorer survival for women living in
rural areas. This can be used to support regulatory approaches
to tackle social inequities.

4 COMPARISON OF TWO ALTERNATIVE
METHODOLOGIES TO ESTIMATE THE WEEKLY
INTAKE OF CADMIUM IN AN ITALIAN POPULATION

1Tommaso Filippini*, 1Carlotta Malagoli, 2Bernhard Michalke, 1Marco Vinceti. 1University of
Modena and Reggio Emilia, Department of Biomedical, Metabolic and Neural Sciences,
Modena, Italy; 2Helmholtz Zentrum München German Research Centre for Environmental
Health, Research Unit Analytical BioGeoChemistry, Neuherberg, Germany

10.1136/oemed-2018-ISEEabstracts.64

Background/aim Cadmium (Cd) is a human carcinogen. In non-
smoking and non-occupationally exposed subjects diet is the main
source of exposure. The Tolerable Weekly Intake-TWI of 2.5 mg/
kg body weight has been recently set by the European Food and
Safety Authority in order to guarantee a high protection to general
population. In this study, we aimed to compare two different
methods to estimate its weekly intake.
Methods In a random sample of the adult general population
of Modena, Northern Italy, we collected information about
personal characteristics and life styles and dietary habits using
the European Prospective Investigation into Cancer and Nutri-
tion-EPIC semi-quantitative self-administered food frequency
questionnaire. Then we measured Cd levels in a fasting serum
sample using inductively coupled plasma mass spectrometry
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(ICP-MS). Two methods assessing Cd intake were imple-
mented, the first one through dietary questionnaire and the
second one from levels of biomarker. To do that, we consid-
ered the ratio between total and circulating Cd, the percent-
age of absorption of Cd ingested with foods and the
contribution of tobacco smoke.
Results We recruited 51 subjects (male/female: 26/25) with
mean age of 50 years (range: 35–71). Median (interquartile
range-IQR) of dietary Cd intake was 13.4 mg/day (IQR: 10.4–
16.8) estimated with the EPIC questionnaire. Serum median
level of Cd was 0.041 mg/L (IQR: 0.030–0.054). The weekly
intake (WI) of Cd was 1.34 mg/kg body weight (IQR: 0.85–
1.70, range: 0.26–3.18) and 0.78 mg/kg body weight (IQR:
0.62–1.09, range: 0.27–2.47) based on dietary questionnaire
and biomarker data, respectively. In this Italian population, we
found higher WI of Cd using the dietary questionnaire than
using serum sample. This difference in Cd WI highlights the
importance in evaluating the relation between dietary intake
and levels of biomarker when assessing the individual
exposure.
Conclusion Dietary assessment methods based on FFQ might
therefore overestimate Cd WI, or alternatively a higher ratio
between dietary and serum Cd has to be considered compared
to what predicted by literature data. Finally, possible health
concerns could be highlight for some subjects of the study
population with Cd WI higher than level recommended by
the European Food and Safety Authority.

5 ASSOCIATIONS OF MATERNAL TYPE 1 DIABETES
WITH CHILDHOOD ADIPOSITY AND METABOLIC
HEALTH IN THE OFFSPRING

1Anitha Pitchika*, 1Manja Jolink, 1Christiane Winkler, 2Jan Krumsiek, 3Gabi Kastenmüller,
1Jennifer Raab, 4Olga Kordonouri, 1Anette-Gabriele Ziegler, 1Andreas Beyerlein. 1Helmholtz
Zentrum München, Institut für Diabetesforschung, Munich, Germany; 2Helmholtz Zentrum
München, Institute of Computational Biology, Munich, Germany; 3Helmholtz Zentrum
München, Institute of Bioinformatics and Systems Biology, Neuherberg, Germany; 4Kinder-
und Jugendkrankenhaus AUF DER BULT, Hannover, Germany

10.1136/oemed-2018-ISEEabstracts.65

Background/aim Exposure to the intrauterine hyperglycemic
environment has been suggested to increase the offspring’s
later overweight and metabolic risk, but conclusive evidence
for pregnancies affected by maternal type 1 diabetes (T1D) is
still lacking. Further, it is unknown whether changes in the
offspring’s metabolome are in the potential pathway.
Methods We analysed data from 610 and 2169 offspring hav-
ing a first-degree relative with T1D from the TEENDIAB and
BABYDIAB/BABYDIET cohorts, respectively. Associations of
maternal T1D with anthropometric and metabolic outcomes in
the offspring, assessed longitudinally at 0.3–18 years of age,
were investigated using mixed regression models. Non-targeted
metabolomics measurements were carried out in 500 fasting
serum samples from TEENDIAB and associated with maternal
T1D and offspring overweight.
Results Offspring of T1D mothers had a higher body mass
index standard deviation score (SDS) and an increased risk for
overweight than offspring of non-diabetic mothers (e.g. odds
ratio for overweight in TEENDIAB: 2.40 (95% confidence

interval: 1.41; 4.06)). Further, waist circumference SDS, fast-
ing levels of insulin and C-peptide, as well as insulin resist-
ance and abdominal obesity were significantly increased in
offspring of T1D mothers, even when adjusted for potential
confounders and birth weight. Metabolite patterns related to
androgenic steroids and branched-chain amino acids were
found to be associated with offspring’s overweight, but no sig-
nificant associations were observed between maternal T1D and
metabolite concentrations in the offspring.
Conclusion Maternal T1D is associated with offspring’s over-
weight and metabolic health in later life, but this is not likely
due to alterations in the offspring’s metabolome.

6 MOSS BIOMONITORING AS AN ALTERNATIVE TO
ASSESS EXPOSURE TO ATMOSPHERIC METALS IN
ENVIRONMENTAL EPIDEMIOLOGY: THE EXAMPLE OF
THE BRAMM NETWORK AND THE GAZEL COHORT

1Emeline Lequy*, 2Jack Siemiatycki, 3Sébastien Leblond, 3Caroline Meyer, 1Sergey Zhivin,
1Marcel Goldberg, 1Marie Zins, 1Bénédicte Jacquemin. 1INSERM, Villejuif, France;
2CRCHUM (Centre de Recherche du CHUM) and Department of Social and Preventive
Medicine, Université de Montréal, Montréal, Canada; 3Museum National d’Histoire
Naturelle, Paris, France

10.1136/oemed-2018-ISEEabstracts.66

Background/aim Measuring atmospheric metals is challenging
due to their low concentrations in the air and the cost of
measurements using conventional devices in monitoring sta-
tions. To conduct epidemiological research on exposure to
atmospheric metals we must expand the network of monitor-
ing stations, or find different ways of quantifying levels of
atmospheric metals.
Methods Fortunately, such an alternative exists in an unex-
pected form: the moss biomonitoring approach, based on the
ability of mosses to proxy levels of atmospheric metals. Our
objective is to assess the feasibility to assign atmospheric met-
als exposure estimates, using moss biomonitoring, in an epide-
miological cohort.

Framed by BRAMM, the French network of moss biomoni-
toring, mosses were surveyed for their content in 13 metals
including Hg and Pb in1996, 2000, 2006 and 2011 in 449–
559 forest sites. After sample preparation and chemical analy-
ses, data were interpolated by kriging to produce 2 × 2 km
maps, from which we extracted levels of atmospheric metals
at the residential address of GAZEL’s participants.
Results As biomonitoring data comes from mostly rural areas,
we estimated exposures to atmospheric metals for for 11 382
participants of the GAZEL population living in low to moder-
ate population density areas. We obtained a high spatial and
temporal variability of exposure for all metals (e.g. 38 to
139 ng.g-1 for Hg, or 1.8 to 49.8 mg.g-1 for Pb). Exposures
to all metals followed gradients of population density and
showed higher concentrations in industrial regions, such as the
Parisian region, the North or the Rhone valley.
Conclusion Moss biomonitoring is a convincing tool to assess
exposure to atmospheric metals, at least in non-urban areas,
and can be easily associated to epidemiological data. Further
research will investigate the possibility to collect and use moss
biomonitoring in urban areas for epidemiological purposes.
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7 AIR POLLUTION EXPOSURE DURING DIFFERENT TIME
WINDOWS FROM BIRTH AND LUNG FUNCTION
GROWTH UP TO ADOLESCENCE

1Edith Milanzi*, 2,3Gerard Koppelman, 4Henriette Smit, 5Alet Wijga, 1Marieke Oldenwening,
3,6Judith Vonk, 1,4Bert Brunekreef, 1Ulrike Gehring. 1Institute for Risk Assessment Sciences
(IRAS), Environmental Epidemiology and Veterinary Public Health, Utrecht, Netherlands;
2University Medical Centre Groningen, Paediatric Pulmonology and Paediatric Allergology,
Groningen, Netherlands; 3University Medical Centre Groningen, Groningen Research
Institute for Asthma and COPD (GRIAC), Groningen, Netherlands; 4University Medical
Centre Utrecht, Julius Centre for Health Sciences and Primary Care, Utrecht, Netherlands;
5National Institute for Public Health and the Environment (RIVM), Centre for Prevention and
Health Services Research, Bilthoven, Netherlands; 6University Medical Centre Groningen,
Epidemiology, Groningen, Netherlands

10.1136/oemed-2018-ISEEabstracts.67

Background/aim Air pollution exposure has been associated
with lower lung function in children. Evidence on relevance
of exposure during various stages of childhood and potential
effects of exposure on lung function growth into adolescence
is lacking.
Methods Within the Dutch PIAMA birth cohort, we conducted
cross-sectional (n=721) and longitudinal analyses (n=915) of
associations of time window air pollution exposure with lung
function at 16 years and lung function growth from 8 to 16
years respectively. We estimated average concentrations of
nitrogen dioxide (NO2), particulate matter with aerodynamic
diameters<2.5 (PM2.5),<10 (PM10), 2.5–10 mm (PMcoarse),
and PM2.5 absorbance at home addresses since birth using
land use regression models. Time window average exposures
included: birth, preschool (birth–4 years), primary school (4–
12 years) and secondary school (12–16 years) periods. We
analysed associations of time window exposures with lung
function and lung function growth using linear regression and
linear mixed effects models.
Results Higher air pollution levels during all time windows
were associated with lower forced expiratory volume in 1 s
(FEV1) in adolescence, e.g. -2.36% (95% CI: !3.76 to
!0.94) per interquartile range (IQR, 1.18 mg/m3) increase in
secondary school time window PM2.5, and with reduced
FEV1 growth e.g. difference in 1 year growth per IQR (0.8
mg/m3) increase was !0.28% (95% CI:!0.44 to !0.11) per
IQR increase in PM10 at birth. Results were similar for all
pollutants and prominent in males than in females.
Conclusion Air pollution exposure during all time windows
was associated with lower lung function (growth) from child-
hood into adolescence.

8 THE INTERACTIVE EFFECTS BETWEEN PARTICULATE
MATTER AND TEMPERATURE ON MORTALITY IN
BEIJING, CHINA

Lin Tian*, Xiaochuan Pan. Peking University, Department of Occupational and
Environmental Health, Beijing, China

10.1136/oemed-2018-ISEEabstracts.68

Background/aim The interactive effects between temperature
and inhalable particulate matter (aerodynamic diameter
<10 mm, PM10) on mortality have been examined in some
previous studies, but the results were inconsistent. This study
aim to explore whether the effects of PM10 on daily non-acci-
dental, cardiovascular and respiratory mortality are modified
by temperature level in Beijing from 2006 to 2009.

Methods We applied bivariate response surface model and
temperature-stratified model based on time-series Poisson gen-
eralised additive model (GAM) to examine the interactive
effects in single- and two-pollutant models. The modification
of age and gender were examined in subgroup analyses.
Results We found that the effect estimates of PM10 varied across
temperature levels for non-accidental and different cause-specific
mortalities. The PM10 effects in high levels of temperature were
stronger than in low levels for non-accidental and respiratory mor-
tality. For cardiovascular mortality, the effects were only statisti-
cally significant in low temperature level at current day, which was
stronger than in high temperature level. The effects of PM10 for
female were stronger than male in high temperature level, while in
low temperature level, the effects were stronger for male group.
The effects of PM10 were stronger for elder people ("65) in both
high and low temperature levels. Compared with low tempera-
ture, the effects were stronger in high levels for both of the age
groups.
Conclusion The daily mortality attributed to PM10 could be
modified by temperature. The interaction between air pollu-
tion and global climate change has potential strategy and pol-
icy implications.

9 RISK OF AMYOTROPHIC LATERAL SCLEROSIS AND
PASSIVE RESIDENTIAL EXPOSURE TO PESTICIDES:
COMPARISON OF QUESTIONNAIRE-BASED WITH GIS-
BASED EXPOSURE ASSESSMENT METHODS

1Tommaso Filippini*, 1Carlotta Malagoli, 2Sofia Costanzini, 1Federica Violi, 1Silvia Cilloni,
2Sergio Teggi, 3Maria Fiore, 3Margherita Ferrante, 1Marco Vinceti. 1University of Modena
and Reggio Emilia, Department of Biomedical, Metabolic and Neural Sciences, Modena,
Italy; 2University of Modena and Reggio Emilia, Department of Engineering ‘Enzo Ferrari’,
Modena, Italy; 3University of Catania, Department of Medical, Surgical Sciences and
Advanced Technologies ‘G.F. Ingrassia’’, Catania, Italy

10.1136/oemed-2018-ISEEabstracts.69

Background/aim Amyotrophic lateral sclerosis (ALS) is a pro-
gressive neurodegenerative disease with still unknown aetiol-
ogy. Among environmental factors, pesticides have been
investigated due to their potential neurotoxic effects. Within a
population-based case-control study conducted in two Italian
regions, we aimed to investigate ALS risk due to passive resi-
dential exposure to pesticides using two methodologies.
Methods The exposure assessment was carried with an individual
questionnaire, which collected information of the entire residen-
tial history of subjects, focusing on rural residence or in the vicin-
ity of agricultural areas. It was compared with assessment based on
geographical information system (GIS), avoiding direct contact
with study subjects. To do that, we computed the percentage
("50%) of rural land use within the 100 m round buffer around
each subjects’ residence, according to cover maps of two periods
available from the Department of Agriculture, recent (2003–2009)
and historical (1978–1989) ones. Risk for passive residential expo-
sure to pesticides was computed using a sex and age adjusted logis-
tic regression model for both methods, and their agreement was
assessed using Cohen’s kappa (k).
Results The odds ratio (OR) with their 95% confidence intervals
(CI) for passive residential exposure to pesticides was 1.67 (95%
CI 0.87 to 3.20) from the questionnaire-based assessment, while
ORs from the GIS-based assessment were 1.05 (0.40 to 2.73) and
1.13 (0.49 to 2.63) for the recent and historical period, respec-
tively. The agreement between two methods considering all partic-
ipants was generally moderate to high, with k of 0.564 (95% CI:
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0.361 to 0.767) and 0.648 (0.494–0.802) for recent and historical
periods, respectively. Analyses divided between cases and controls
yielded similar results, with k of 0.468 (0.133–0.803) in cases and
0.630 (0.382–0.879) in controls for recent period, and 0.642
(0.380–0.904) in cases and 0.652 (0.464–0.840) in controls for
historical one.
Conclusion Our results showed a slight increased risk of pas-
sive exposure to pesticides using the questionnaire-based
assessment, with less conclusive results from the GIS-based
one. The similar agreement either between periods and case/
control status, suggested also that no substantial information
bias and differential exposure misclassification occurred when
assessing pesticides exposure in our population.

Air pollution I

P I – 1–1 ASSESSMENT OF VARIABILITY OF COMMUTING-
RELATED AIR POLLUTANT EXPOSURES IN DIFFERENT
IN-VEHICLE MICROENVIRONMENTS

Oksana Ananyeva*, Olena Turos, Arina Petrosian. O.M. Marzeiev Institute for Public Health
of the National Academy of Medical Sciences of Ukraine, Air Quality Laboratory, Kyiv,
Ukraine

10.1136/oemed-2018-ISEEabstracts.70

Background/aim In-vehicle microenvironments can contribute
significantly to human daily exposure to traffic-related air pol-
lutants, which have been associated with adverse respiratory,
cardiovascular and reproductive health outcomes. Despite
recent advances in commuters exposure research, variations in
exposure between different routes and transport modes
present a challenge for health effects studies.
Methods Commuters exposure to traffic-related air pollution was
studied for two public transportation routes with different length
and various car intensities in Kyiv city, Ukraine. Concentrations of
PM10, PM2.5, PM1, CO and CO2 were measured between July
and October on 42 weekdays during traffic peak hours while com-
muting by bus and by light vehicle. Light car microenvironment
was tested for 2 cabin ventilation modes: windows opened with-
out air conditioning system (A/C) working and windows closed
with A/C turned on. Additionally, background measurements were
conducted at an urban background location.
Results It was revealed that pollutants concentrations in all
transport modes for both routes were higher than respective
background values. The highest median PM10 exposures were
registered in public buses (66 mg/m3 for PM10, 33 mg/m3 for
PM2.5 and 0.25 mg/m3 for PM1) following the longest route
and lowest in cars with closed windows and working A/C (14
mg/m3 for PM10, 11 mg/m3 for PM2.5 and 17 mg/m3 for
PM1). Median CO exposure was highest in the car when win-
dows opened without A/C (3.1 ppm), while median CO2 con-
centrations were the highest in the car with A/C turned on
and closed windows (1841 ppm). It was observed that turning
car cabin air conditioning system on could reduce PM expo-
sure by 50%–60% depending on size as well as to further
improve ventilation rate and filtration efficiency.
Conclusion The results revealed that observed variability of
commuting-related pollution levels is predefined by commuting
route, vehicle type and cabin ventilation mode. Findings of
this research proved that exposure to air pollutants in vehicle
microenvironments should be accounted in studies of impacts
of daily air pollution exposures on human health.

P I – 1–2 AIR POLLUTION AND ELDERLY MORTALITY IN SÃO
PAULO, BRAZIL: AN ANALYSIS OF CUMULATIVE RISK
INDEX FROM MULTIPOLLUTANT MODELS

1Amine Farias Costa*, 2Gerard Hoek, 2Bert Brunekreef, 3Antonio Ponce de Leon. 1Brazilian
National Cancer Institute, Rio de Janeiro, Brazil; 2Utrecht University, Utrecht, Netherlands;
3Rio de Janeiro State University, Rio de Janeiro, Brazil

10.1136/oemed-2018-ISEEabstracts.71

Background/aim Considering the difficulty to separate the
effects from individual pollutants present in mixtures, the
cumulative risk index (CRI) estimates the combined effect
from several pollutants together. We evaluated the association
between air pollution exposure and daily elderly mortality
using CRI from multipollutant models.
Methods This study was a daily time series of non-accidental
and cause-specific mortality among the elderly living in São
Paulo, Brazil, between 2000 and 2011. Effects of NO2, partic-
ulate matter smaller than 10 mm (PM10), carbon monoxide
(CO) and ozone (O3) were estimated in Poisson generalised
additive models. The single lag effect (lags 0 and 1) and the
cumulative effect (lag 0 to 10) were evaluated in one, two-,
three- and four-pollutant models and the CRI was estimated
for each model. Air pollution effect estimates are presented as
percentage increase or decrease in the number of deaths, and
their 95% confidence interval (CI), for the interquartile range
of air pollutants.
Results An association between NO2, PM10, CO and O3
exposures and deaths was found in one- and multipollutant
models. For circulatory deaths, the CRI of NO2, for lag 1
(1.13%; CI: 0.69 to 1.57) and the cumulative lag 0–10, was
close to the CRI of the four-pollutant model (1.49% for lag 1
(CI: 0.91 to 2.06)). For respiratory deaths, the CRI from the
two-pollutant model with CO and O3 (12.34% for lag 0–10
(CI: 7.12 to 17.81)) represents the largest fraction of the CRI
from the four-pollutant model (12.23% for lag 0–10 (CI:
!2.65 to 29.38)). For non-accidental deaths, the pattern dif-
fers per lag. For lag 1 the CRI of all two-, three- and four-
pollutant (1.49%; CI: 0.91 to 2.06) models was similar.
Conclusion The results suggest that air pollution mixtures
have an effect on elderly mortality. The CRI documented that
single pollutants did not fully capture the risk of the mixture.

P I – 1–3 MORTALITY AND MORBIDITY EFFECTS OF LONG-
TERM EXPOSURE TO LOW-LEVEL PM2.5, BLACK
CARBON, NO2 AND O3: AN ANALYSIS OF EUROPEAN
COHORTS

1Maciej Strak*, 2Richard Atkinson, 3Marie-Christine Boutron, 4Francesco Forastiere,
5John Gulliver, 6Ole Hertel, 7Barbara Hoffmann, 8Kees de Hoogh, 9Nicole Janssen,
10Klea Katsouyanni, 11Goran Pershagen, 12Annette Peters, 13Ole Raaschou-Nielsen,
14Per Schwarze, 15Gudrun Weinmayr, 1Gerard Hoek, 1Bert Brunekreef. 1IRAS, Utrecht,
Netherlands; 2St George’s, University of London, London, UK; 3INSERM, Paris, France; 4DEP
Lazio, Rome, Italy; 5Imperial College, London, UK; 6Aarhus University, Aarhus, Denmark;
7University of Düsseldorf, Düsseldorf, Germany; 8Swiss TPH, Basel, Switzerland; 9RIVM,
Bilthoven, Netherlands; 10National and Kapodistrian University of Athens, Athens, Greece;
11Karolinska Institutet, Stockholm, Sweden; 12Helmholtz Zentrum München, Neuherberg,
Germany; 13Danish Cancer Society, Copenhagen, Denmark; 14Norwegian Institute of Public
Health, Oslo, Norway; 15Ulm University, Ulm, Germany

10.1136/oemed-2018-ISEEabstracts.72

Background/aim Epidemiological cohort studies have consis-
tently found associations between long-term exposure to out-
door air pollution and a range of morbidity and mortality
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endpoints. Recent evaluations by World Health Organisation
and Global Burden of Disease study suggested that these asso-
ciations may be non-linear and persist at very low
concentrations.
Methods We focus on analyses contributing to knowledge
about health effects of air pollution concentrations at low con-
centrations, defined as less than current EU, EPA and WHO
Limit Values or guidelines for PM2.5, NO2 and O3. Studies
have focused especially on PM2.5, but increasingly associations
with NO2 are reported. Very few studies have evaluated long-
term morbidity and mortality effects of O3.

We perform analyses of all-cause and cause-specific mortal-
ity and morbidity endpoints in a pooled dataset of 10
ESCAPE study cohorts and the Danish Nurse Cohort with
detailed individual data (~3 80 000 subjects) and in seven
very large European administrative cohorts (~35 million sub-
jects). We focus on PM2.5, NO2, O3, and exploit rich moni-
toring data of black carbon (BC) available from the ESCAPE
study.
Results The first results are expected mid 2018. So far, we
completed exposure assessment – using hybrid LUR models
we made European maps of 2010 concentrations for PM2.5,
NO2, O3 and BC. As individual cohort data are pooled, we
developed common codebook harmonising variables between
cohorts. We also obtained additional residential addresses his-
tories. Further, we developed data transfer and management
procedures. Data from all cohorts has been transferred and
checked. Follow up is extended until 2013. We established
secure remote access environment so that analysts involved
can perform analyses without physically travelling to Utrecht.
Finally, common statistical analysis scripts have been developed
and afterwards demonstrated and discussed during the Stat
Workshop (Utrecht, 25–27 Oct 2017).
Conclusion There are no conclusions yet from this study.

P I – 1–4 SOURCE-RELATED COMPONENTS OF PM2.5 AND
LONG-TERM HEALTH EFFECTS: EPIDEMIOLOGICAL
FINDINGS OF SUPERSITE PROJECT IN ITALY

1Marta Ottone*, 2Serena Broccoli, 1Simone giannini, 3Fabiana scotto, 1federica Parmagnani,
2Laura Bonvicini, 2Paolo Giorgi Rossi, 4Paola Angelini, 1Annamaria Colacci, 1Andrea Ranzi.
1Regional Agency for Environmental Protection and Energy of Emilia-Romagna,
Environmental Health Reference Centre, Modena, Italy; 2Local Health Authority of Reggio
Emilia, IRCCS, Epidemiology Unit, Reggio Emilia, Italy; 3Regional Agency for Environmental
Protection and Energy of Emilia-Romagna, Urban Areas Reference Centre, Bologna, Italy;
4Emilia-Romagna Region, Public Health Authority, Bologna, Italy

10.1136/oemed-2018-ISEEabstracts.73

Background/aim Supersite project collected detailed measure-
ments on chemicals, physical and toxicological parameters of
atmospheric aerosols in Emilia-Romagna region (Northern Italy)
in 2012–2014. Aim of the present study was the assessment of
long-term effects of PM2.5 and its sources on natural, respiratory
and cardiovascular mortality in an open residential cohort.
Methods We built a cohort (age !29 years) in 47 municipalities
for 2001–2010. We collected mortality data for 2009–2013.
3 year measurements of daily concentration and constituents of
PM2.5 were made at 4 sites and were analysed through a Source
Apportionment approach identifying 6 sources. For each source,
the annual percentage contribution in each site was estimated, and
these data were used to estimate exposure, according to both the
site and to the yearly average value of PM2.5 at each address,
derived from a LUR model. Yearly concentration map from

regional dispersion models were also used to consider temporal
variations. We used Cox models with time-dependent exposures.
Bi-pollutant model was performed, adjusting for the remaining
PM2.5 mass, to verify independent effect of each source.
Results The cohort includes about 2 million inhabitants
(6,011,667 person-years) with 82 624 deaths for natural causes.
Identified sources were Traffic, Biomass Burning, Oil Combustion,
Anthropogenic Mix; Secondary Nitrates and Secondary Sulfate.
We observed an association between PM2.5 total mass and natural
mortality (HR=1.007; 95% CI: 1.004 to 1.011 per 1 mg/m3

PM2.5). 1-unit increment of BB and OC were associated with an
increased risk of natural mortality, independent from the remain
part of PM2.5 (HR=1.015; 95% CI: 1.005 to 1.025 and
HR=1.035; 95% CI: 1.005 to 1.065, respectively). Respiratory
mortality showed HR comparable to natural mortality
(HR=1.008; 0.995–1.020 per 1 mg/m3 PM2.5), while association
with cardiovascular mortality were equal to 1.003 (95% CI: 0.998
to 1.009 per 1 mg/m3 PM2.5).
Conclusion A large residential cohort was built to examine the
long-term impact on mortality of exposure to Source-related
components of PM2.5. This study suggests an effect of long-
term exposures for some specific sources, both on natural and
respiratory mortality indicating a relevant role of Biomass
Burning and Oil Combustion. These findings can be useful to
orientate the pollution reduction policies

P I – 1–5 ASSOCIATION BETWEEN AIR POLLUTION AND
SEVERITY OF RHINITIS IN TWO EUROPEAN COHORTS

1,2,3,4Emilie Burte*, 5Bénédicte Leynaert, 6,7Nino Künzli, 8Valérie Siroux, 9Deborah Jarvis,
1,2Rachel Nadif, 1,2,3,4Bénédicte Jacquemin. 1INSERM, U1168 VIMA Unit, villejuif, France;
2Univ Versailles St-Quentin-en-Yvelines, Montigny le Bretonneux, France; 3ISGLoBAL, Centre
for Research in Environmental Epidemiology (CREAL), Barcelona, Spain; 4Universitat Pompeu
Fabra, Barcelona, Spain; 5INSERM, Pathophysiology an Epidemiology of Respiratory
Diseases, Paris, France; 6Swiss Tropical and Public Health Institute, Basel, Switzerland;
7University of Basel, Basel, Switzerland; 8Univ. Grenoble Alpes, Inserm, CNRS, IAB,
Grenoble, France; 9Faculty of Medicine, School of Public Health, Imperial College London,
London, UK

10.1136/oemed-2018-ISEEabstracts.74

Background/aim Little is known about the effects of outdoor
air pollution on severity of rhinitis. The objective is to assess
the association between modelled PM10, PM2.5 and NO2 con-
centrations and severity of rhinitis in two multicenter Euro-
pean cohorts on respiratory health (EGEA and ECRHS).
Methods 1603 adults with data on air pollution and on
severity of at least one rhinitis symptom were included.
Annual exposure to NO2, PM10 and PM2.5 was estimated at
participants’ residential address using land use regression mod-
els thanks to the ESCAPE project. Severity of rhinitis was
defined in two ways:

. according to the importance of the disturbance due to four
symptoms of rhinitis (runny nose, blocked nose, sneezing and
itchy nose) categorised in 3 groups: no (reference), mild or
high severity,

. using an overall score of severity including disturbances to all
symptoms, varying from 0 to 12.

Polytomous logistic or linear regression was used, and the
city was further included as a random effect. Adjusted odds
ratio are presented for an increase of 10 mg.m"3 of NO2 and
5 mg.m"3 of PM2.5.
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Results The 1603 adults (mean age=52.5 years, 45% men,
73% from ECRHS) from 17 cities had a median[Q1-Q3]
score of severity of 4[2–6]. Exposure to air pollution was
associated with an increased score of severity of rhinitis (aOR
[95% CI] for NO2: 1.13 [1.03–1.25], for PM2.5: 1.85 [1.47–
2.33]). Exposure to NO2 was also associated with an
increased severity of blocked nose (aOR for NO2: 1.17 [1.06–
1.30] for mild and 1.21 [1.10–1.33] for high severity) and
similarly with runny nose, but not with itchy nose or sneez-
ing. Exposure to PM2.5 or PM10 was associated with mild
severity for blocked nose and with high severity for all symp-
toms (aOR for blocked nose for PM2.5: 1.41 [1.06–1.88] for
mild and 1.91 [1.46–2.51] for high severity). Similar results
were found when considering city as a random effect.
Conclusion Severity of rhinitis and particularly blocked nose
symptoms are associated with air pollution exposure.

P I – 1–6 AMBIENT AIR POLLUTION AND DIABETES – A
SYSTEMATIC REVIEW

1,2Carlana Ramlochansingh*, 3,4Elisabeth Thiering, 1Joachim Heinrich. 1Institute and
Outpatient Clinic for Occupational, Social and Environmental Medicine/University Hospital of
Ludwig Maximilians University, Munich, Germany; 2Institute of Medical Informatics,
Biometry and Epidemiology (IBE)/Faculty of Medicine Ludwig Maximillian’s University,
Munich, Germany; 3Institute of Epidemiology I/Helmholtz Zentrum München- German
Research Centre for Environmental Health, Neuherberg, Germany; 4Division of Metabolic
and Nutritional Medicine/Dr. von Hauner Children’s Hospital, University of Munich Medical
Centre, Munich, Germany

10.1136/oemed-2018-ISEEabstracts.75

Background/aim Outdoor air pollution exposure is suggested
to induce changes in glucose tolerance, insulin sensitivity and
b-cell function, which are considered markers of type 2 diabe-
tes (T2D) and suggest a causal relationship with ambient air
pollution and diabetes development. However, patients with
diagnosed diabetes have also shown more vulnerability to the
morbid effects of air pollution exposure.
Methods The last comprehensive systematic review was pub-
lished more than two years ago and summarised the knowl-
edge based on papers published 3–4 years ago. Since the last
searches for this review, several high quality papers have been
published, which makes an extended systematic review highly
warranted. The aim of this epidemiological systematic review
is to investigate and critically analyse the relationship between
the exposure to ambient air pollution and diabetes with a spe-
cific focus on publications of the last 3–4 years.
Results The search string included keywords such as ‘air pollu-
tion’, ‘PM10’, ‘PM2.5’, ‘type 2 diabetes’, ‘insulin resistance’
and ‘glucose tolerance’, yielding 173 articles from which 65
studies were abstract screened. Many of the publications
included were recently published, within the past three years,
making this review notable and well-timed. Preliminary analy-
ses show, most studies indicate positive associations between
exposure to air pollutants and T2D prevalence. Furthermore,
groups susceptible to adverse outcomes after ambient air pol-
lution exposure have been identified, among which are the
obese and those diagnosed with myocardial infarction or dia-
betes. Further meta-analysis is still being conducted.
Conclusion Recent publications strengthened the body of evi-
dence for adverse effects of exposure to ambient air pollutants
on T2D and that diabetics are particularly vulnerable when
exposed to air pollutants. Better understanding of patho-mech-
anisms is important and would contribute considerably to the

public health impact given the global exposure to air pollution
and the growing diabetes epidemic.

P I – 1–7 EFFECTS OF AIR POLLUTION AND PHYSICAL
ACTIVITY ON BLOOD PRESSURE

1Ione Avila-Palencia*, 2Michelle Laeremans, 1Glòria Carrasco-Turigas, 2Evi Dons,
3Tom Cole-Hunter, 2Arnout Standaert, 4Esther Anaya-Boig, 5Thomas Götschi,
6Barbara Hoffmann, 2Luc Int Panis, 4Audrey de Nazelle, 1Mark J Nieuwenhuijsen. 1ISGlobal,
Centre for Research in Environmental Epidemiology (CREAL), Barcelona, Spain; 2Flemish
Institute for Technological Research (VITO), Mol, Belgium; 3Colorado State University, Fort
Collins, USA; 4Imperial College of London, London, UK; 5University of Zurich, Zurich,
Switzerland; 6Heinrich-Heine-Universität, Düsseldorf, Germany

10.1136/oemed-2018-ISEEabstracts.76

Background/aim The increased inhalation rate during physical
activity in urban environments may result in increased inhaled
dose of traffic-related air pollutants. Short-term exposure to
traffic-related air pollutants has been associated with increasing
blood pressure. The current study assesses the main effects
and interaction effects of traffic-related air pollution and phys-
ical activity on blood pressure.
Methods A panel study was performed in three European
cities (Antwerp, Barcelona, and London) with 122 healthy
adults (approx. 40 participants/city) who completed 7 day
measurement periods in winter, summer, and mid-season,
between February 2015 and March 2016. The participants
wore sensors to measure exposure to black carbon (marker of
traffic-related air pollution) and physical activity levels. Blood
pressure was measured three times during each measurement
period. Participants also completed a questionnaire about their
personal characteristics and lifestyle behaviours. Multilevel
regression models will be used to assess associations and inter-
action effects. All models will be adjusted by potential
confounders.
Results (ongoing analyses): Participants had a median (IQR)
moderate-to-vigorous physical activity of 71 (49–111) min/day
measured by an accelerometer. Mean black carbon exposure
over all sample in coinciding time periods was 1636±673 ng/
m³. The mean black carbon exposure increased with higher
levels of physical activity. In initial analyses we find associa-
tions between the two exposures (black carbon and physical
activity) and blood pressure. We also expect to find that phys-
ical activity levels moderates the negative effects of black car-
bon exposure on blood pressure.
Conclusion We hypothesise that the cardiovascular effects from
traffic-related air pollution exposure could be attenuated by
physical activity levels.

P I – 1–8 ASSOCIATIONS BETWEEN EXPOSURE TO DIFFERENT
AIR POLLUTANTS AND SEVERAL BLOOD PRESSURE
(BP) PARAMETERS

Dana Drahler*, Barak Fishbain. Technion – Israel Institute of Technology, Faculty of Civil
and Environmental Engineering, Lod, Israel

10.1136/oemed-2018-ISEEabstracts.77

Background/aim Thus far, several studies examined the short-
term effects caused by exposure to air pollution, on the devel-
opment of high blood pressure and hypertension, whereas
these studies presented contradicting conclusions, the following
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study aims to confirm some of the conclusions reached before,
by using a continuous peripheral BP measuring machine.
Methods The study sample included 50 Individuals at the ages
of 18–55, free of cardiovascular disease, with normal blood
pressure values at the beginning of the experiment. A blood
pressure test was conducted while performing the following
successive activities: 60 s of resting, 15 s of hand exercise
using power grip, 30 s of resting.

Data from Israel Ministry of Environmental Protection moni-
tors, placed in Haifa, were used in order to estimate ambient of
fine particles (PM2.5), aerodynamic diameter £10 mm (PM10),
nitrogen oxide (NO), nitrogen dioxide (NO2) and general nitro-
gen oxides (NOx) exposures at the test day.
Results No correlations were found between the simple blood
pressure test conducted and the concentrations of air pollu-
tants measured in the study area, or when trying to match
the rate of increase in blood pressure during the hand exer-
cise, to any specific air pollutant.

However, the results did show good correlations between
the concentrations of air pollutants measured and the variance
of the systolic, diastolic and the difference between this two.
It seems that as higher the pollutants concentration, as the dif-
ference between the maximum and the minimum of the BP
values is smaller.
Conclusion The results have shown interesting connexion
between the variety in BP rate at the tested population and
the pollutants concentration in the tested area. Nevertheless, it
may be needed to use a larger sample size and to improve
the measurement of the health outcome. Specifically, it may
be beneficial for each patient to carry a body monitor while
performing the test.

P I – 1–9 HEALTH EFFECTS OF ULTRAFINE PARTICLES – A
SYSTEMATIC LITERATURE REVIEW

1Ron Kappeler*, 2Simone Ohlwein, 3Myriam Tobollik, 3Dietrich Plaß, 2Barbara Hoffmann,
1Nino Künzli. 1Swiss Tropical and Public Health Institute Basel, Epidemiology and Public
Health, Basel, Switzerland; 2Heinrich-Heine University Düsseldorf, Occupational, Social and
Environmental Medicine, Düsseldorf, Germany; 3German Environment Agency, Department
for Environmental Hygiene, Berlin, Germany

10.1136/oemed-2018-ISEEabstracts.78

Background/aim Evidence from toxicological studies suggests
that Ultrafine Particles (UFP) can be inhaled deeply into the
lungs and can infiltrate the blood stream. Therefore, UFPs
might be more harmful for human health than larger particles.
Since the last systematic review, new epidemiological studies
were published. Thus, we aimed for an updated review of
studies evaluating the health effects of UFPs.
Methods We systematically searched in MEDLINE and the
LUDOK database applying two search strategies identifying
relevant epidemiological studies published after the HEI-review
from 2013 until May 2017. We considered quantitative health
effects of environmentally related UFPs (with at least one of
the following measurements: UFP particle mass <100 nm,
Quasi-UFP particle mass <250 nm, particle number concentra-
tion <100 nm, Nucleation mode, Accumulation-mode, Aitken-
mode and/or surface area concentration). Studies investigating
effects of industrially generated nanoparticles or particles emit-
ted in workplace settings, as well as toxicological and con-
trolled exposure studies were excluded. No limitations were
set concerning the health endpoints. Only German and English
articles were included.

Results We identified 80 epidemiological studies for our
review, including 29 panel, 13 time-series, 9 crossover, 8
cross-sectional, 7 cohort, 6 case-crossover, 4 scripted exposure,
and 2 case-control studies. Two studies were not classified
according to our categories. Most studies (73) had a short-
term study design. The analyses are ongoing and the results
will be presented at the conference.
Conclusion The variety and number of studies identified
through our literature review poses the need to systematically
reassess the health effects of UFPs. Consequently, there is also
the need to assess the study quality to further appraise the
harmful effects of UFPs.

Environmental contaminants and pesticides

P I – 2–1 LITERATURE REVIEW OF WORKPLACE
INTERVENTIONS WITH RESPECT TO RISK
MANAGEMENT MEASURES AND THEIR IMPACT ON
EXPOSURE LEVELS & COMPARISON OF OBSERVED
AND PREDICTED EXPOSURE REDUCTIONS TO
HAZARDOUS SUBSTANCES

Susann Wothe*. Federal Institute for Occupational Safety and Health (BAA), Unit 4.1
Exposure Scenarios, Dortmund, Germany

10.1136/oemed-2018-ISEEabstracts.79

Background/aim Control banding tools (CBT) offer an easy
approach to identify risk management measures (RMMs)
reducing worker exposure to hazardous substances. Interven-
tion studies play an important role in monitoring the effec-
tiveness of specific RMMs and their predicted potential to
reduce exposure. We review a collection of published interven-
tion studies comparing observed with CBT-predicted exposure
changes.
Methods Intervention studies published in English from 1999
up to January 2017 were considered for inclusion based on a
systematic search of Pubmed. Events were defined as work-
place interventions when they aimed at reducing occupational
exposure to hazardous substances due to a change in or an
introduction of RMMs or where reductions occurred as a side
effect, e.g. due to changes in the production process.

Where applicable, observed/monitored reductions in expo-
sure are compared with predicted or anticipated exposure
changes according to a qualitative CBT and the respective
reduction factors and their estimated relative effectiveness for
RMMs.
Results In total 50 intervention studies have been included in
this review with a very broad scope spanning a variety of
approaches at a variety of workplaces in different industries
including, but not limited to, studies in the metal industry,
rubber manufacturing, bakeries, printing, on welding or dust
in construction. Methods and findings varied considerably
between the reviewed studies and hence limit the scope to
directly compare results and subsequently the effectiveness of
the different interventions.

Overall the interventions reviewed have succeeded at reduc-
ing exposure levels. The comparison of observed exposure
reductions with changes predicted according to CBT will facili-
tate an assessment and evaluation of the efficacy of RMMs.
Conclusion There is evidence that decreases in workplace
exposure levels followed a variety of interventions in a variety
of industries underlining the benefits of implementing RMMs
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at workplaces. However, at this point neither a clear tendency
regarding the best choice of RMMs/or classes of RMMs can
be ascertained nor any specific recommendations for work-
place risk assessment can be made.

P I – 2–2 DEMOGRAPHIC AND DIETARY RISK FACTORS IN
RELATION TO URINARY METABOLITES OF
ORGANOPHOSPHATE FLAME RETARDANTS IN
TODDLERS

1Maia Thomas*, 2Heather Stapleton, 3Russel Dills, 4Heather Violette, 4Dimitri Christakis,
3,4,5Sheela Sathyanarayana. 1University of Washington, School of Public Health, Dept of
Health Services, Bellingham, USA; 2Duke University, Nicholas School for the Environment,
Durham, USA; 3University of Washington, School of Public Health, Dept of Environmental
and Occupational Health Sciences, Seattle, USA; 4Seattle Children’s Research Institute,
Seattle, USA; 5University of Washington, School of Medicine, Department of Paediatrics,
Seattle, USA

10.1136/oemed-2018-ISEEabstracts.80

Background/aim Organophosphate flame retardants (OPFRs)
are increasingly used in consumer products and are widely
detected in adults. Carcinogenicity and damage to immuno-
logic, neurologic and developmental systems are observed in
human cell lines along with reproductive changes in adult
males. Young children are vulnerable to OPFR exposure, but
little is known about children’s exposure levels or risk factors.
Methods We examined parent-reported demographic and diet-
ary survey data in relation to urinary metabolite concentra-
tions of three OPFRs [Tris (1,3-dichloro-isopropyl) phosphate
(TDCPP), triphenyl phosphate (TPP), and isopropylated tri-
phenyl phosphate (ITP)] in 15- to 18 month old toddlers
(n=41) residing in Seattle, Washington State, USA. Urinary
metabolite concentrations were log10-transformed and adjusted
for urinary specific gravity. Multiple linear regression, adjust-
ing for lab, annual maternal income, and child sex, was used
to evaluate associations between metabolite concentrations and
demographic and dietary predictors.
Results OPFR metabolites were detected in 100% of subjects. The
metabolite of TPP, diphenyl phosphate (DPP) was detected most
commonly (100%), with TDCPP metabolite, bis (1,3-dichloro-2-
propyl) phosphate (BDCPP), detected in 85%–95% of samples,
and ITP metabolite, monoisopropylphenyl phenyl phosphate (ip-
DPP), detected in 81% of samples (n=21). Toddlers of mothers
earning <$10 000 annually had geometric mean DPP concentra-
tions 66% higher (p=0.05) than toddlers of mothers earning >
$10,000/year (7.8 ng/mL, 95% CI: 5.03 to 12.11 and 4.69 ng/
mL, 95% CI: 3.65 to 6.04, respectively).
Conclusion Our study confirmed ubiquity of OPFR exposure
in toddlers. Very low maternal income was a significant pre-
dictor of OPFR metabolite concentrations. While no dietary
factors were significantly associated with exposure levels,
results suggested meat and fish consumption may be associated
with higher OPFR levels while increased dairy and fresh food
consumption may be associated with lower OPFR levels.

P I – 2–3 THE PROBLEMS OF CONTAMINATION OF BREAST
MILK BY ORGANOCHLORINE PESTICIDES IN THE OSH
PROVINCE OF THE KYRGYZ REPUBLIC

Rakhmanbek Toichuev*, Timur Payzildaev, Asel Toichueva. Institute of Medical Problems,
National Academy of Sciences of the Kyrgyz Republic, Osh, Kyrgyzstan

10.1136/oemed-2018-ISEEabstracts.81

Background/aim The aim is to study the contamination of
breast milk (BM) by organochlorine pesticides (OCPs) in the
Osh Province.
Methods Determination of organochlorine pesticides (OCPs:
HCH: a-HCH, g-HCH, b-HCH, DDT, DDE and DDD,
aldrin and dieldrin, heptachlor) in breast milk samples of 95
lactating women were performed by gas chromatography on a
chromatograph ‘Tsvet-164’.
Results The following OCPs were detected in breast milk sam-
ples: HCH: a-HCH, g-HCH, DDT and DDE, the other OCPs
were not identified. Positive results for OCPs were reported
in 58 (61.0%) samples. One type of OCPs was detected in 34
(58.6%), 2 types of OCPs in 18 (31.0%), 3 types in 5 (8.6%)
and 4 types in 1 (1.7%). a-HCH was found in 23 (39,7%),
g-HCH in 18 (31,0%), DDE in 16 (27.6%) and DDT in 1
(1.7%). The highest number (80%) of OCPs was found in
samples of women who lived near the former pesticide store-
houses and agro-airstrips. The lowest (20%) – in samples of
women who lived in mountain areas. The total maximum
concentration of OCPs in breast milk samples was 2.24 mg/L.
Conclusion Thus, children of the women with OCPs detected
in breast milk are 7 times more likely to have pathologies as
compared to children of women whose breast milk samples
do not contain any OCPs. The higher the concentration of
OCPs in breast milk, the higher the number of pathologies
diagnosed in children.

P I – 2–4 EXPOSURE TO PERSISTENT ORGANIC POLLUTANTS
AND RISK OF METABOLIC SYNDROME IN THE
POPULATION OF CATALONIA

Mercè Garí*, Joan Grimalt. IDAEA-CSIC, Department of Environmental Chemistry,
Barcelona, Spain

10.1136/oemed-2018-ISEEabstracts.82

Background/aim Persistent organic pollutants (POPs) are man-
made chemical compounds usually produced for agricultural
and industrial applications, and possess notable toxicity poten-
tial and persistence, hence posing a threat to humans and the
environment.

Exposure to POPs has been related to increased risk of
some diseases such as diabetis and most recently, Metabolic
Syndrome (MetS).
Methods Metabolic Syndrome is a group of risk factors char-
acterised by central obesity, dyslipidemia, glucose intolerance
and arterial hyperthension. The relationships between POPs
and MetS are, however, not well established yet. Moreover,
the relationships between POPs and lipid-related factors such
as the body mass index (BMI) or blood cholesterol and trygli-
cerides can unmask the real associations between concentra-
tions of POPs and MetS. Different statistical methodologies
have been used to assess the relationships between exposure
to POPs and MetS, including generalised linear modelling
(GLM), environment-wide association studies (EWAS) and
mediated models, a kind of structural equation modelling
(SEM).
Results This research assesses the prevalence of Metabolic Syn-
drome in a Mediterranean general population (that of Catalo-
nia, in Southern Europe, n=919) against a set of persistent
organic pollutants, including organochlorine pesticides (OCPs),
polychlorobiphenyls (PCBs) and polybromodiphenyl ethers
(PBDEs), using several statistical approaches. The models were
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additionally adjusted by several covariates such as age, sex,
social class, educational level, physical exercise, smoking habit
and alcohol consumption. Alike GLM or EWAS, mediated
models allowed to take into account mutual confounding
effects between variables in both sides of the equation, includ-
ing age, sex, the BMI and blood lipid content. Those variables
had also an effect in the accumulation patterns of POPs in
human populations.
Conclusion Using structural equation modelling, several organo-
chlorine pesticides (including hexachlorobenzene, beta- and
gamma-HCHs and 4,4’-DDE) and one polychlorobiphenyl (PCB-
118) have been found to be strongly associated with Metabolic
Syndrome. Also the OCPs alpha-HCH and 4,4’-DDT, and the
PBDE congeners’ 66 and 71 have shown an association with
MetS, but to a lower degree (90% of probability).

P I – 2–5 URINARY CONCENTRATIONS OF
ORGANOPHOSPHATE AND PYRETHROID
METABOLITES FROM TWO SPANISH POPULATIONS

Mercè Garí*, Joan Grimalt, Natalia Bravo, Yolanda González-Quinteiro. IDAEA-CSIC,
Department of Environmental Chemistry, Barcelona, Spain

10.1136/oemed-2018-ISEEabstracts.83

Background/aim Organophosphate (OP) and pyrethroid (PYR)
pesticides have a strong potential to disrupt the brain and
nervous system of insects. This neurotoxic effect is not highly
selective and therefore the compounds are also toxic to other
non-target species, including humans. Once in the human
body, OP and PYR pesticides are typically metabolised and
excreted in urine within 4–48 hours after exposure.
Methods A new analytical methodology for the quantification
of OP and PYR urinary metabolites has been developed taking
into account the wide range of concentrations of these com-
pounds in humans from general and highly exposed popula-
tions (e.g. rural or agricultural areas). Six biomarkers of OP
pesticides and two biomarkers of PYR compounds have been
quantified by ultra-performance liquid chromatography-tandem
mass spectrometry (UPLC-MS/MS). This methodology has
been externally checked-out by participation in rounds of the
G-Equas programme.

A total of 125 urine samples from two adult Spanish popula-
tions have been analysed: farmworkers (n=45) and individuals liv-
ing in urban and rural areas (n=80) from Catalonia and Galicia.
Results The most abundant OP metabolites were PNP (metab-
olite of parathion and methyl paration, found in all samples
analysed), followed by TCPY (metabolite of chlorpyrifos,
found in 95% of the samples) and DEAMPY (metabolite of
pirimiphos, 77% of detection), with median concentrations of
1.8 ng/ml, 1.1 ng/ml and 3.2 ng/ml, respectively. None of the
samples had MDA (metabolite of malathion), and a few of
them (<5%) had detectable concentrations of IMPY and
CMHC (metabolites of diazinon and coumaphos, respectively).

Concerning PYR metabolites, 3-PBA (metabolite of several
commercial pyrethroids) was found in 81% of the samples
(median concentration of 1.5 ng/ml) and 4-F-3-PBA (metabo-
lite of cyfluthrin) was found in half of the cohort, with a
median concentration of 0.076 ng/ml.
Conclusion Metabolites of OP and PYR pesticides were
observed in both farmworkers and general populations living
in rural and urban areas, the former showing twofold average
concentrations of OP metabolites than the second. These

differences are consistent with occupational activity. The
results show that both populations are generally exposed to
pesticides such as chlorpyriphos, pirimiphos and parathion.

P I – 2–6 AN INTEGRATED MODELLING FRAMEWORK TO
ESTIMATE RESIDENTS EXPOSURE TO PESTICIDES
FROM BOOM SPRAYER APPLICATIONS

1Daniel Martins Figueiredo*, 1,2Roel Vermeulen, 3Jan Duyzer. 1Institute for Risk Assessment
Sciences, EEPI, Utrecht, Netherlands; 2Imperial College London, Department of Epidemiology
and Biostatistics, London, UK; 3TNO, Department Urban Environment, Utrecht, Netherlands

10.1136/oemed-2018-ISEEabstracts.84

Background/aim Pesticides can migrate from the place of appli-
cation to houses via different routes (i.e. drift, volatilization,
deposition, transport of contaminated soil- and dust particles).
Different models exist for pesticide exposures but often these
do not cover all exposure routes nor focus on residential
exposures. Given the public health concern over pesticides,
validated integrated models are needed.
Methods We carried out a systematic review of models describing
pesticide concentration gradients related to spraying events using
a boom spray. This review comprised articles published until June
2017. Subsequently we assessed the best suitable combination of
models to assess residents’ exposure to pesticides. We selected
these models based on how well they are described in the litera-
ture, their usability, validation, whether they can be used on differ-
ent spatial scales, possibility to link with other models, open
source or accessibility, sensitivity to parameterization and how
they account for uncertainty.
Results We report and discuss each pathway by looking at
input parameters, such as physic-chemical properties of com-
pounds, description of surface–air interaction, meteorological
variables. We present a summary of each model by comment-
ing on the stronger features and on the less fit for the pur-
pose of modelling residents’ exposure. We also inform on the
pathways and sources that are lacking attention in literature
or that need to be more emphasised when studying residents’
exposure. The resulting chain of models is presented and dis-
cussed in more detail. Finally, an integrated framework to
study residents’ exposure to pesticides is proposed.
Conclusion Although identified models appear to cover all
processes needed to describe residents exposure to pesticides
no integrated model exists to date. We propose and describe
an integrated modelling framework from source to residence
and inhabitants, which takes into account all relevant routes
leading to residents exposure, by combining deterministic and
statistical modelling approaches.

P I – 2–8 EARLY-LIFE EXPOSURE TO PERSISTENT ORGANIC
POLLUTANTS AND ATTENTION-DEFICIT/
HYPERACTIVITY DISORDER: A MULTI-POLLUTANT
ASSESSMENT OF A NORWEGIAN BIRTH COHORT

1Virissa Lenters*, 2Eliška Čechová, 2Anton Kočan, 3Juliette Legler, 3Pim Leonards,
1Joan Forns, 1Nina Iszatt, 4Hein Stigum, 1Merete Eggesbø. 1Norwegian Institute of Public
Health, Department of Environmental Exposure and Epidemiology, Oslo, Norway; 2Masaryk
University, Research Centre for Toxic Compounds in the Environment, Brno, Czech Republic;
3VU University Amsterdam, Institute for Environmental Studies, Amsterdam, Netherlands;
4Norwegian Institute of Public Health, Department of Non-Communicable Diseases, Oslo,
Norway

10.1136/oemed-2018-ISEEabstracts.85
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Background/aim Numerous ubiquitous environmental chemicals
are established or suspected neurotoxicants, and infants are
exposed to a mixture of these during the critical period of
brain maturation. Evidence for associations with the risk of
attention-deficit/hyperactivity disorder (ADHD) is sparse. We
investigated measured perinatal and estimated postnatal chemi-
cal exposure levels in relation to ADHD.
Methods We used a birth cohort of Norwegian mother–child
pairs enrolled 2005–2009 (HUMIS-NoMIC). In a subset of
1199 oversampled for neurodevelopmental outcomes, 27 per-
sistent organic pollutants were measured in maternal breast-
milk samples (14 PCBs, 5 organochlorine pesticides, 6
brominated flame retardants, and 2 perfluoroalkyl substances).
We modelled pre- and postnatal exposures using a pharmaco-
kinetic model. ADHD (n=40) was identified based on an
ICD-10 diagnosis of hyperkinetic disorder in the national
patient registry by 2014 (median age of 10.3 years). To iden-
tify associations and adjust for co-exposure confounding, we
used elastic net penalised logistic regression models, and then
used multivariable logistic regression models to obtain effect
estimates for the selected exposures.
Results Perfluorooctane sulfonate (PFOS) and b-hexachlorocy-
clohexane (b-HCH) were associated with increased odds and
hexachlorobenzene (HCB) with decreased odds of ADHD
diagnosis [confounder-adjusted odds ratio (OR) per interquar-
tile range increase in breastmilk levels: 2.04 for PFOS;
OR=1.64 for b-HCH; OR=0.36 for HCB]. Postnatal expo-
sures showed similar results, whereas effect estimates for other
chemicals were imprecise.
Conclusion In a multi-pollutant analysis of four classes of
chemicals, early-life exposure to several persistent organic pol-
lutants was associated with ADHD.

Pregnancy, childhood and indoor
environment

P I – 3–1 VITAMIN D DEFICIENCY/INSUFFICIENCY- FROM
CHILDHOOD TO ADULTHOOD: INSIGHTS FROM A
SUNNY COUNTRY

1,2Motti Haimi*, 3Richard Kremer. 1University of Haifa, School of Public Health, Haifa, Israel;
2Technion, Israel institute of technology, Faculty of Medicine, Haifa, Israel; 3McGill University
Health Centre and Centre for Bone and Periodontal Research, Department of Medicine,
Montreal, Canada

10.1136/oemed-2018-ISEEabstracts.86

Background/aim Vitamin D deficiency is widely prevalent
worldwide. Vitamin D is known to be a key regulator of
bone metabolism and is associated with muscle strength.

The objective of this study was to learn also about addi-
tional implications of vitamin D deficiency in adults and to
investigate the extent of vitamin D deficiency in children
worldwide, especially in a sunny country like Israel.
Methods The extent and severity of vitamin D deficiency, in
adults and in children, were surveyed worldwide and espe-
cially in Israel, through a comprehensive review of previous
reports and research studies done during the last 30 years in
Israel and worldwide.
Results In adults, vitamin D deficiency has also been impli-
cated in numerous health conditions including osteoporosis,
cancer, diabetes, and autoimmune diseases.

In children, vitamin D deficiency was associated with meta-
bolic syndromes and obesity. It was more prevalent in children
who spend less time on outdoor activities, in obese children,
and in cases when there was an imbalance between nutritional
intakes and requirements. Vitamin D deficiency is common
even in children living in sunny places like Israel.
Conclusion Vitamin D deficiency has many previously
unknown implications.The doctors should be aware of the fact
that although vitamin D deficiency is prevalent in the elderly
population, it can also appear in the children, and can be
associated with different illnesses. We encourage supplementa-
tion of vitamin D to special populations and encourage imple-
mentation of international food fortification programs.

P I – 3–2 ASSOCIATION OF MATERNAL DIET DURING
PREGNANCY AND METABOLITE PROFILE IN CORD
BLOOD

1,2Carlana Ramlochansingh*, 2Carla Harris, 3Olaf Uhl, 3Hans Demmelmair,
2,4Joachim Heinrich, 2Marie Standl, 3Berthold Koletzko, 2,3Elisabeth Thiering. 1Institute of
Medical Informatics, Biometry and Epidemiology (IBE)/Faculty of Medicine Ludwig
Maximillian’s University, Munich, Germany; 2Institute of Epidemiology I/Helmholtz Zentrum
München- German Research Centre for Environmental Health, Neuherberg, Germany;
3Division of Metabolic and Nutritional Medicine/Dr. von Hauner Children’s Hospital,
University of Munich Medical Centre, Munich, Germany; 4Institute and Outpatient Clinic for
Occupational, Social and Environmental Medicine/University Hospital of Ludwig Maximilians
University, Munich, Germany

10.1136/oemed-2018-ISEEabstracts.87

Background/aim Maternal diet before and during pregnancy
can contribute to an offspring’s mental and physical health.
Moreover, maternal food intake can modulate overweight or
obesity issues and the development of adverse metabolic
related outcomes/diseases later in life. Thus, this study aims to
evaluate the association of maternal diet during pregnancy
with the metabolite profile in cord blood.
Methods An analysis of maternal diet was conducted to study
diet variability and patterns and to derive a set of factors,
which would then be used in association analyses with cord
blood metabolites. These analyses were done in the German
LISA birth cohort (n~650 with information available on
maternal diet and cord blood metabolome). Maternal food
intake during the last 4 weeks of pregnancy was assessed by
using a semi-quantitative food-frequency questionnaire (FFQ)
comprising of 45 food items administered shortly after child-
birth. Glycerophospholipid fatty acids (GPL-FA), polar lipids,
non-esterified fatty acids (NEFA), and amino acids were ana-
lysed with gas chromatography (GPL-FA) or targeted liquid
chromatography-tandem mass spectrometry based metabolomics
platforms.
Results Factor analysis shows ten factors accounting for 28%
of the total variance that could be classified into different
dietary patterns. Some of the categories are ‘meat-eaters’,
‘healthy/vegetable-eaters’ and ‘sweet-eaters’ additionally a sea-
sonal pattern in some maternal diets has emerged. A regres-
sion score is used in an effort to provide the highest
correlations between the factor and its score. Finally, a linear
regression for association with cord blood metabolites,
adjusted for relevant confounders, will complete the
investigation.
Conclusion A good classification of the different maternal diets
has been identified which allows for the characterisation of
associations between maternal diet and cord blood metabolites.
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We conclude that maternal diet modulates metabolic status of
the fetus which may be relevant for fetal growth and
development.

P I – 3–3 PHYSICAL ACTIVITY MAY MODIFY THE ASSOCIATION
BETWEEN SATURATED FAT INTAKE AND BLOOD
LIPIDS IN ADOLESCENTS

1,2Carla Harris*, 3Andrea von Berg, 3Dietrich Berdel, 4Carl Peter Bauer, 5Tamara Schikowski,
2Sibylle Koletzko, 1,6Joachim Heinrich, 1,7Holger Schulz, 1Marie Standl. 1Institute of
Epidemiology 1, Helmholtz Zentrum München – German Research Centre for Environmental
Health, Neuherberg, Germany; 2Dr. von Hauner Children’s Hospital, University Hospital,
LMU of Munich, Munich, Germany; 3Research Institute, Department of Paediatrics, Marien-
Hospital Wesel, Wesel, Germany; 4Technical University of Munich, Department of
Paediatrics, Munich, Germany; 5IUF-Leibniz Research Institute for Environmental Medicine
(IUF), Düsseldorf, Germany; 6Institute and Outpatient Clinic for Occupational, Social and
Environmental Medicine, Inner City Clinic, University Hospital of Munich (LMU), Munich,
Germany; 7Pneumology Centre Munich (CPC-M), German Centre for Lung Research,
Munich, Germany

10.1136/oemed-2018-ISEEabstracts.88

Background/aim A detrimental role of saturated fatty acids
(SFA) on blood lipids has been suggested but not confirmed
in adolescents. Physical activity (PA) may influence blood lip-
ids by altering the metabolic fate of nutrients. To understand
the integrated role of these lifestyle factors we tested the asso-
ciation of SFA intake with blood lipids in 15-year-olds, consid-
ering interactions with different PA levels.
Methods Children from the GINIplus and LISA cohorts with
data on SFA, PA and blood lipids at age 15 years were
included (n=830). SFA intake (% of total kcal) was estimated
from food frequency questionnaires. PA (average min/day) was
measured over one week by accelerometers and classified into
sedentary, lifestyle (LSPA), or moderate-to-vigorous (MVPA).
Blood lipids (total cholesterol, LDL, HDL, and triglycerides)
were measured in serum and those with skewed distribution
were log-transformed (all except HDL). Sex-stratified associa-
tions between SFA and blood lipids were assessed by linear
regression, adjusting for potential confounders. Interaction
terms were included between SFA and PA levels, and for sig-
nificant interactions analyses were performed stratified by ter-
tiles of the relevant PA level.
Results No significant association was observed between diet-
ary SFA and any of the blood lipid outcomes. Interactions
were observed with time spent sedentary for the outcomes
total cholesterol and HDL in females, and with time spent in
LSPA for LDL and triglycerides, in males and females, respec-
tively (p<0.1). Stratified analyses indicated a significant inverse
association between SFA (per interquartile increase) and trigly-
cerides in females, only in the lowest LSPA tertile (means
ratio: 0.91 (95% confidence interval: 0.85; 0.98), p=0.01).
Further, a significant positive association was observed with
total cholesterol and LDL in males in the middle tertile of
LSPA (1.08 (1.03; 1.14), p=0.004; and 1.12 (1.03; 1.21),
p=0.01, respectively).
Conclusion Our findings do not indicate a significant associa-
tion between SFA intake and blood lipids among adolescents.
The role of dietary SFA on the lipid profile might vary in an
activity-specific manner, although interpretation may be com-
plicated due to non-intended noise arising from methodologi-
cal limitations. For further insight, future analyses might
consider other, possibly correlated nutrients.

P I – 3–4 THE EFFECT OF RADIONUCLIDE WATER POLLUTION
ON THE STRUCTURE OF CHILDHOOD DISABILITY

Rakhmanbek Toichuev*, Gulnara Toichueva, Zhanyl Madykova, Liudmila Zhilova. Institute of
Medical Problems, National Academy of Sciences of the Kyrgyz Republic, Osh, Kyrgyzstan

10.1136/oemed-2018-ISEEabstracts.89

Background/aim The objective is to identify the impact of water
pollution with radionuclides on the childhood disability structure.
Methods A total of 58 persons with disabilities under the age of
18 and 195 disabled adults living in the Valley of the Mayluusuu
River passing through the uranium biogeochemical zone were sub-
jected to examination. The examined were divided into 2 groups
depending on the nature of water consumption. Group I included
46 children under the age of 18 who consumed water from the
Mayluusuu River which is polluted with radionuclides. Group II
comprised 12 children under the age of 18 who consumed water
from the Naryn River (uranium-free zone).
Results The children were divided into 2 groups depending on
the source of water supply. Group 1 included 46 children
who consumed water from the Mayluusuu River. Group II –

12 children with water supply from the Naryn River. In
Group I, congenital pathologies were observed in 97.8%. Of
them, oligophrenia in 32.6%, mental retardation in 10.9%,
Down’s syndrome in 8.7%, congenital deaf mute in 8.7%. In
control, the pathology requiring continuous monitoring – men-
tal retardation was diagnosed in 8.33%, congenital deaf mute
in 8.3%, cerebral palsy in 16.7%, congenital heart disorder in
16,7% and congenital dislocation of the hip joint in 16,7%.
Among the 195 adults with disabilities, congenital pathologies
were diagnosed in 61.02%. The structure of pathologies was
similar to that of Group I.
Conclusion Thus, congenital pathologies predominate (97.8%
versus 91.7% in control) among the population consuming
water contaminated with radionuclides. In Group I, mental
disabilities predominate, accounting for 60.9% vs 16.6% in
control. The number of disabled people requiring constant
care is 3.5 times higher in uranium zone than in uranium-free
areas. But this question requires further studies.

P I – 3–5 GUT MICROBIOTA MODULATION OF ARSENIC
SPECIES IN BREASTMILK

1Virissa Lenters*, 1Nina Iszatt, 2Michael Stiboller, 2Kevin A Francesconi, 3Hein Stigum,
4Rob Knight, 1Merete Eggesbø. 1Norwegian Institute of Public Health, Department of
Environmental Exposure and Epidemiology, Oslo, Norway; 2University of Graz, Institute of
Chemistry, NAWI Graz, Graz, Austria; 3Norwegian Institute of Public Health, Department of
Non-Communicable Diseases, Oslo, Norway; 4University of California San Diego, Centre for
Microbiome Innovation, La Jolla, USA

10.1136/oemed-2018-ISEEabstracts.90

Background/aim Presystemic biotransformation of metals by
gut microbiota alters their bioaccessibility and toxicity in
experimental studies. Humans are chronically exposed to
arsenic through contaminated food and groundwater, and
exposure occurs during critical periods of early-life develop-
ment via transplacental and lactational transfer. We investi-
gated if gut microbiota modulated arsenic speciation.
Methods This study was based on the Norwegian HUMIS-
NoMIC birth cohort. Total arsenic (tAs) and water-soluble
arsenic species (including the organic forms dimethylarsinate
and arsenobetaine) were quantified in breastmilk collected at
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one month postpartum. Gut microbiota was sequenced in
maternal faecal samples collected 4 days postpartum using Illu-
mina 16S rRNA amplicon analysis. We assessed associations
between a-diversity (Shannon’s, phylogenetic, and OTU rich-
ness), b-diversity, and taxonomic composition of gut micro-
biota and the profile of arsenic species in breastmilk.
Results The median (interquartile range) of tAs was 0.33 mg/kg
(0.08–0.65). Both fatty and lean fish intake was strongly asso-
ciated with arsenic concentrations in breastmilk. Increasing a-
diversity measures were associated with decreasing tAs and
also with specific arsenic species. There were no consistent
associations for b-diversity. Preliminary analyses revealed asso-
ciations between arsenic speciation and differential abundances
of taxa.
Conclusion There were indications that maternal gut micro-
biota modulated the chemical forms of arsenic presenting in
breastmilk, although it was not possible to establish direction-
ality of associations in this observational study. This warrants
further research as gut microbiota are amenable to interven-
tions and may modulate the toxicity of environmental metal
exposures.

P I – 3–6 LEUKAEMIA AND LYMPHOMA INCIDENCE IN
CHILDREN IN BELARUS

1Natallia Novikava*, 2Aksana Povarava, 3Liudmila Liutsko*. 1International Sakharov
Environmental Institute of Belarusian State University (ISEI of BSU), Environmental Medicine,
Minsk, Belarus; 2Mogilev State University named after Kuleshov, Mathematics and Natural
Sciences, Mogilev, Belarus; 3Institute for Global Health (ISGlobal), Barcelona, Spain

10.1136/oemed-2018-ISEEabstracts.91

Background/aim Haematological malignancies are the most
common cancer in people under age of 19 years. Moreover,
in Belarus possible health consequences of radiation exposure
among young groups of population are of special concern.
The objective was to test for time trends in leukaemia and
lymphoma in children and adolescents.
Methods Data on cases of acute lymphoblastic leukaemia
(ALL), acute myeloid leukaemia (AML), Hodgkin lymphoma
(HL), and non-Hodgkin lymphoma (NHL) diagnosed during
25 year period (1990–2014) were obtained from National
Cancer Registry. Crude rates and cumulative risk were com-
puted for lung cancer overall and by gender. Annual percent
change (APC) and 95% confidence intervals (CIs) were esti-
mated by linear regression to characterise trends in incidence
rates over time for the overall population, by gender, by age
group, and by age group within gender.
Results During 1990–2014, 4056 incident cases were diag-
nosed in children and adolescents. More cases were reported
in males (2305) than females (1751). During this period, the
average crude rate was 6.48 per 100 000 population without
significant trends (APC 1.12%; CI: !0.69÷2.97). In males,
average crude rate was 7.15, in females – 5.76.

The rates for ALL, AML, HL and NHL in males were sta-
ble with no significant trends. In females were observed signif-
icant increase for ALL (APC 1.98%; CI: 0.61÷3.36) and
decline for NHL (APC !3.94%; CI: !6.73÷!1.08). When
age subgroups were examined, the highest upward trend was
observed for ALL in female age group 0–4 years old (APC
2.9%; CI: 1.2÷4.7) with even more expressed tendency in
2005–2014 (APC 12.3%; CI: 5.8÷19.1).
Conclusion Childhood leukaemia and lymphoma rates in Bela-
rus have remained relatively stable, except the ALL in females.

Further investigations are necessary to analyse for causal fac-
tors and individual susceptibility. Analysing time trends of can-
cer incidence could be useful to generate some new
hypotheses for etiological researches.

P I – 3–7 EVALUATING SCHOOL BUILDINGS AND INDOOR
ENVIRONMENTAL QUALITY IN NIGERIAN
ELEMENTARY SCHOOLS

1Oluyemi Toyinbo*, 2Chiagoziem Obi, 3Richard Shaughnessy, 1,3Ulla Haverinen-Shaughness.
1National Institute for Health and Welfare, Depart. of Health Security, Environment Health
Unit, Kuopio, Finland; 2WellState Limited, Surulere Lagos, Nigeria, Lahos, Nigeria; 3The
University of Tulsa, Tulsa, USA

10.1136/oemed-2018-ISEEabstracts.92

Background/aim Research on school indoor environmental
quality (IEQ) are rare in developing countries due to the
extremely low funding for research and student education.
This study sought to evaluate IEQ in classrooms and the gen-
eral condition of school buildings.
Methods Five primary schools, including three classrooms per
school, were assessed between December 2016 and January
2017. Classroom temperature (T), relative humidity (RH), car-
bon dioxide (CO2) and carbon monoxide (CO) were meas-
ured with data loggers (outdoor measurements were also
taken). Adenosine triphosphate (ATP) concentration was meas-
ured on students’ desk tops after school hours to assess clean-
ing effectiveness. General condition of the buildings were
assessed based on walk-throughs.
Results All schools used natural ventilation by opening win-
dows and doors. Classroom occupancy exceeded 50 person/
100 m2 in all cases indicating overcrowding. Concentrations
of CO2 remained below 1000 ppm in most classrooms: only
three classrooms exceed this limit with two classrooms from
the same school. Maximum indoor CO was 6ppm. Indoor T
raised during the day mimicking outdoor T. ATP concentra-
tions on desk tops were high in all schools. General building
condition was low (e.g. only one school had functioning
toilets).
Conclusion The use of open incinerators, which was the main
source of CO, should be discouraged. Students should have
access to functioning bathroom facilities and cafeteria. Improv-
ing hygiene, for example by cleaning desks and other high
contact surfaces, should also be encouraged. Installing passive
and/or mechanical cooling systems should be considered to
improve thermal comfort.

P I – 3–9 THE BURDEN OF CARBON MONOXIDE EXPOSURE
ON PUBLIC HEALTH: EVALUATING THE ROLE OF
CARBOXYHAEMOGLOBIN (COHB) AS A BIOMARKER
AND EXPLORING NEW APPROACHES FOR
QUANTIFICATION

1,2Stefania Oliverio*, 1Vincent Varlet, 2Ariana Zeka, 3Giovanni Leonardi. 1University Centre
of Legal Medicine Lausanne-Geneva, Forensic Toxicology and Chemistry Unit, Lausanne,
Switzerland; 2Brunel University London, Institute of Environment, Health and Societies,
Uxbridge, UK; 3University of London, London School of Hygiene and Tropical Medicine,
London, UK

10.1136/oemed-2018-ISEEabstracts.93

Background/aim Carbon monoxide (CO) is one of the leading
causes of domestic deaths. Exposure occurs in- and outdoors,
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in occupational or accidental (e.g. fires) settings, or by smok-
ing. Current biomarker COHb has poor correlation with
symptoms of CO poisoning, which are unspecific. Thus, this
study aims to evaluate alternative methods for estimating CO,
in order to reduce the error in diagnosis of CO poisoning.
Methods We explore a new technique based on gas-chromatogra-
phy coupled to mass-spectrometry (GC-MS) that measures the
total CO amount in blood (TBCO). CO is released from a blood
sample (100 mL) by mixing with sulphuric acid in an airtight vial
and heating. It is then analysed by GC-MS. This method is then
compared to an optical method (CO-oximetry). An assessment of
the measurement errors deriving from an analytical perspective is
performed for both approaches through monitoring of analytical
factors, such as storage conditions (temperature, time, volume,
freeze- and thawing cycles, tube reopening, initial concentration
levels) and instrumental errors, with analysis of ~2500 bovine
blood samples. Results are compared and assessed using descrip-
tive statistics and regression models.
Results A novel approach for CO quantification in small amounts
of blood was developed and validated for clinical and postmortem
range. The total amount of CO present in blood at analysis time is
released and analysed through airtight gas syringe (AGS)-GC-MS.
Preliminary results of the monitoring study show important statis-
tical influences by all parameters analysed but ‘tube re-opening’
(p-values>0.05). No linear correlation is found between COHb
and TBCO, with resulting backcalculated COHb from TBCO con-
centrations generally higher than COHb measured optically. The
approach was applied to real poisoning cases, with resulting
COHb between 45%–75%, as opposed to COHb backcalculated
from TBCO, which ranges between 83%–275%, suggesting the
presence of a part of CO dissolved in blood and not bound to Hb
Conclusion CO levels based on optically measured COHb may
lead to underestimation of CO exposure. CO not linked to
Hb might be of pathophysiological relevance. The use of
TBCO as more reliable biomarker of CO exposure in the clin-
ical field requires further testing. Furthermore, the new
approach presents lower cost and invasiveness. Storage guide-
lines can be derived for use in clinical and forensic domains.

P I – 3–10 SEASONAL CONTRASTS OF INDOOR EXPOSURE TO
PM2.5 IN PERI-URBAN AND URBAN BEIJING

1ZHANG Hanbin*, 2Yunfei Fan, 1,2Yiqun Han, 1,3Queenie Chan, 1Li Yan, 1,3Yutong Cai,
1Bingling Zhou, 4Anika Krause, 4Lia Chatzidiakou, 5Yongkai Hu, 5Yangfeng Wu,
4Rod Jones, 1Frank Kelly, 2Tong Zhu, 1Benjamin Barratt. 1King’s College London, Analytical
and Environmental Sciences, London, UK; 2Peking University, BIC-ESAT and SKL-ESPC,
College of Environmental Science and Engineering, Beijing, China; 3Imperial College
London, MRC-PHE Centre for Environment and Health, London, UK; 4University of
Cambridge, Centre for Atmospheric Sciences, Cambridge, UK; 5Peking University Clinical
Research Institute, Beijing, China

10.1136/oemed-2018-ISEEabstracts.94

Background/aim Facing high concentrations of ambient air pol-
lution and household air pollution from biomass burning, Bei-
jing is introducing interventions on fuel for domestic heating
in its strategy package. My study aims to:
1. understand the indoor exposure to PM2.5 in peri-urban and

urban Beijing during winter and summer,
2. understand the causes of seasonal and spatial differences in

indoor exposure levels.

Methods The Effects of AIR pollution on cardiopuLmonary
disEaSe in urban and peri-urban reSidents in Beijing (AIR-
LESS) study, is a collaborative research project between UK

and China to understand the health effects of air pollution in
peri-urban and urban Beijing. During AIRLESS winter and
summer campaigns, indoor deployment sub-panels were
recruited out of the AIRLESS panels in peri-urban and urban
Beijing. Urban sub-panel members were selected considering
the floor of residence and distance to the main road; the
selection criteria of the peri-urban sub-panel were:

i. home exposure to environmental tobacco smoke (ETS),
ii. fuel used for cooking and
iii. fuel used for heating.

RTI MicroPEM V3.2 nephelometer was deployed indoor to
monitor PM2.5 continuously for at least 48 hours.
Results In this project, 25 peri-urban and 25 urban subjects
completed more than 48 hour PM2.5 exposure monitoring for
both winter and summer campaigns. In both peri-urban and
urban sub-panels, there were significantly higher (p<0.01) log-
transformed indoor exposure levels in winter than summer.
When combining the subjects in the two sites together, the
difference is till significant (p<0.01). Currently the effects of
fuel types and air purifier on indoor air quality in peri-urban
and urban Beijing are being investigated.
Conclusion This project shows that there are significant sea-
sonal differences in indoor exposure levels to PM2.5 in AIR-
LESS peri-urban and urban sub-panels. Investigations will be
conducted to analyse the reasons for seasonal and spatial dif-
ferences, using the fuel, behaviour and air purifier data that
were collected. In future, we hope to inform fuel use inter-
ventions and behaviour changes in Beijing.

Urban environment and climate change

P II – 1–1 HEALTH IMPACT ASSESSMENT OF BARCELONAS
SUPERBLOCK MODEL

Natalie Mueller*, David Rojas-Rueda, Marta Cirach, David Martinez, Mark Nieuwenhuijsen.
ISGlobal, Barcelona, Spain

10.1136/oemed-2018-ISEEabstracts.95

Background/aim Car-centric city designs of previous decades
have resulted in sedentary lifestyles, high levels of environ-
mental pollution (i.e. air pollution, noise and heat islands) and
the disappearance of natural outdoor environments. The Bar-
celona ‘superblock’ model is a promising land-use strategy
with the aim to reduce motor traffic while promoting active
and public transport and recreational activities.
Methods A health impact assessment (HIA) is carried out
assessing the health consequences of the implementation of
the Barcelona superblock model with respect to expected
changes in physical activity levels, air pollution, noise and
local temperatures and the access to green spaces. Avoidable
premature mortality, disability-adjusted life-years (DALYs) and
economic impacts related to the Barcelona superblock model
are estimated in order to assess the health benefit-risk tradeoff
of this urban land-use intervention.
Results Results of this HIA demonstrate the expected net
health impacts of the Barcelona superblock model. Results will
be presented to the Barcelona City Council to promote and
advocate for the implementation of this promising land-use
strategy to reduce burdensome motor traffic in cities and asso-
ciated emission levels and return public space to the citizens
in order to promote social cohesion and healthy urban living.
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Conclusion The Barcelona superblock model is an encouraging
intervention to overcome contemporary burdensome motor
traffic in cities and the associated physical inactivity crisis and
environmental pollution burden. Associated health impacts are
expected to make a case for the rapid implementation of this
new urban model.

P II – 1–2 URBAN AND TRANSPORT PLANNING RELATED
EXPOSURES AND MORTALITY: A HEALTH IMPACT
ASSESSMENT FOR BRADFORD, UK

1Natalie Mueller*, 1Marta Cirach, 1Montserrat de Castro, 1David Martinez,
2Rosie McEachan, 2John Wright, 1Mark Nieuwenhuijsen. 1ISGlobal, Barcelona, Spain;
2Teaching Hospitals Foundation Trust, Bradford, Bradford, UK

10.1136/oemed-2018-ISEEabstracts.96

Background/aim By 2050, almost 70% of people globally are
projected to live in cities. As the environments we inhabit
affect our health, urban and transport designs that promote
healthy living are needed. We will estimate the number of
premature deaths preventable under compliance with interna-
tional exposure recommendations for physical activity, air pol-
lution, noise, temperature and green spaces in Bradford, UK
Methods We will apply the Urban and TranspOrt Planning
Health Impact Assessment (UTOPHIA) tool to Bradford.
Exposure data of physical activity, air pollution, noise, temper-
ature and access to green spaces will be available for Bradford
residents!20 years on the neighbourhood level. We will com-
pare recommended with current exposure levels. We will
quantify the associations between exposures and mortality and
calculated population attributable fractions to estimate the
number of premature deaths preventable. We will also model
life-expectancy and economic impacts.
Results Results of HIAs of urban and transport planning
related performance are important for cities to align them-
selves and have a better understanding of local health hazards
and the associated health burden. Results of this HIA will be
presented to the Bradford City Council to advise them on
which environmental exposures pose the bigger health hazards
and need to be targeted and acted-upon urgently with public
policies in order to provide sustainable and healthy urban
living.
Conclusion HIA is a useful tool to assess the intended and
unintended health burden of public policies such as urban and
transport planning. Its wider routine application in many cities
is encouraged.

P II – 1–3 GEOMAGNETIC STORM, STRONG SOLAR WIND AND
STREAM INTERACTION REGION AFFECT FOR
CARDIOVASCULAR SYSTEM

Deivydas Kiznys*, Jonė Venclovienė. Vytautas Magnus University, Department of
Environmental Sciences, Kaunas, Lithuania

10.1136/oemed-2018-ISEEabstracts.97

Background/aim Recent research shows that not only geomag-
netic storms (GS), but also other space weather events affect
human health. The main goal of this research is to evaluate
GS, solar wind (SW) velocity, and flow of stream interaction
regions (SIR) in the formation of influence patients for acute
coronary syndromes.

Methods In research we used daily heliophysical data from
2001 till 2003 (maximum of 23 Solar cycle). The data of
1391 patients, who were hospitalised at the Hospital of Lith-
uanian University of Health Sciences, were used. Patient health
variables were classified using binary state variables. The uni-
variate associations between patients’ characteristics and space
weather variables were analysed by using c2 test and the
logistic regression. The space weather variables were used as
categorical: days of the events, 1–2 days before and after
event. For the assessment of the impact of environmental vari-
ables on unfavourable cardiovascular characteristics, we used
the percentage increase and odds ratio with 95% confidence
interval, and p-values of coefficients in the logistic regression
analysis.
Results On days of fast solar wind (SW!600 km/s), more
than 50% increased risk of acute coronary syndrome (ACS) in
patients with hypertension, diabetes and kidney disease. SIR
events increase risk of arrhythmias more than two times. In
patients, hospitalised during GS or 1–2 days after their
increased the risk of hyperglycemia over 1.5-fold. GS lasted
more than one day at SW!600 km/s over 2.5 times increased
of myocardial infarction with ST elevation. In patients with
the metabolic syndrome the risk of ACS increased over 1.5
times during GS and on 1–2 days before and after.
Conclusion The results obtained suggest that the 1–2 days
prior to GS, GS, 1–2 days after GS, the faster solar wind
velocity (!600 km/s), and SIR can be identified as independ-
ent risk factors in humans.

P II – 1–4 A TIME SERIES ANALYSIS OF ASSOCIATIONS
BETWEEN CLIMATE CHANGE AND HEAT RELATED
ILLNESSES AND DEVELOPMENT OF A HEAT HEALTH
WARNING SYSTEM IN THAILAND

1Chuleekorn Tanathitikorn*, 1Richard McNally, 2Anil Namdeo, 1,2Nikki Rousseau. 1Institute
of Health and Society, Newcastle University, Newcastle Upon Tyne, UK; 2Newcastle
University, School of Engineering, Newcastle Upon Tyne, UK

10.1136/oemed-2018-ISEEabstracts.98

Background/aim Thailand has no heat health warning system.
However, there is an increasing number of heat-related ill-
nesses (HRI) yearly. Thus, the objective of this work was to
investigate the statistical associations between climatic variables
and heat-related illnesses with an aim to set up a suitable
threshold level for Heat Health Warning System in Thailand.
Methods Daily HRI of hospital admissions from the ICD10
database with diagnosis T67 (Effects of heat and light) were
collected between January 2010 to December 2014 from the
Bureau of Policy and Strategy, Department of Disease Control,
Ministry of Public Health, Thailand. Daily temperature and
humidity from the same period were obtained from Meteoro-
logical Department Ministry of Digital Economy and Society.
The heat index was calculated according to the Steadman
equation. Time series and Poisson regression analysis were
used to find out the relationship between HRI and heat index
controlling for day of the week and holiday indicator, for lag
times of 1–7 days.
Results There were 6,895 HRI visits. The overall incidence
was 2.14 visits per 1 00 000 persons per year. The majority
of patients were female. The highest incidence was in the 80–
84 years old group with an age-specific incidence rate of 7.21
per 1 00 000 persons per year. The relative risks of HRI visits
in the country at 25th and 75th percentile of the mean of

Abstracts

Occup Environ Med 2018;75(Suppl 1):A1–49 A39

group.bmj.com on March 20, 2018 - Published by http://oem.bmj.com/Downloaded from 

http://oem.bmj.com/
http://group.bmj.com


heat index at lag 0 were 31.44 and 42.53, respectively. The
in-country regional relative risks at the 25th percentile of the
Southern, Northern, Central and Northeast regions were 5.01,
15.79, 55.37 and 26.38, respectively. Similarly, the relative
risks at the 75th percentile of Southern, Northern, Central
and Northeast regions were 5.56, 21.76, 79.59, and 39.75,
respectively.
Conclusion The level of heat index has a positive association
with heat-related illnesses visits. A suitable warning threshold
level of heat index for Thailand will be investigated in the
next stage of the study.

P II – 1–5 EXPLORING THE IMPACT OF WEATHER ON PHYSICAL
ACTIVITY IN THE FACE OF CLIMATE CHANGE: A
LITERATURE REVIEW AND EXPLORATORY SURVEY

1Janice Y Ho*, 1,2,3Emily YY Chan, Holly CY Lam 2, 1Phoenix KH Mo. 1The Chinese
University of Hong Kong, The Jockey Club School of Public Health and Primary Care, Hong
Kong, Hong Kong; 2The Chinese University of Hong Kong, Collaborating Centre for Oxford
University and CUHK for Disaster and Medical Humanitarian Response (CCOUC), Hong
Kong, Hong Kong; 3University of Oxford, Nuffield Department of Medicine, Oxford, UK

10.1136/oemed-2018-ISEEabstracts.99

Background/aim Although health impact of climate change
(CC) has been studied, only limited research studies are avail-
able to understand related health behaviours. Extreme temper-
atures and rainfall variation could pose barriers to physical
activity (PA), a protective factor for well-being and non-com-
municable diseases. This study aims to explore the relation-
ships and identify predictors between weather and PA.
Methods A literature review was conducted to review the cur-
rent published knowledge on effects of weather on PA. An
exploratory cross-sectional telephone survey was conducted in
an Asian sub-tropical city, two weeks after a 2017 heatwave.
Ethics approval and participant’s verbal consent were sought.
Self-reported changes in outdoor PA, health outcomes and
protective behaviours, knowledge of heat-related information,
and sociodemographic variables were collected from 436
respondents. Descriptive analyses, Chi-square test, and multi-
variable logistic regression were conducted to assess predictors
of changes in outdoor PA in a heatwave.
Results The literature review identified 33 studies on the
effects of weather on PA between 2004–2017. The studies
focused largely on overall or leisure PA, and varied in study
design and methodology. Overall, PA had mixed findings with
temperature, negative association with precipitation, wind
speed and humidity, and positive association with day length.
In the exploratory study, 35.2% of respondents reported a
decrease in outdoor PA in the two weeks after a heatwave
warning was announced, while 55.6% reported no change,
and 9.2% reported an increase. Socio-demographic and behav-
ioural predictors associated with changes in PA were identified
by multivariable logistic regression.
Conclusion Weather has a demonstrated effect on outdoor PA,
which may have implications for health with the more fre-
quent occurrence of extreme weather events. This review and
exploratory study provide preliminary evidence of the current
state of knowledge on weather and PA. Further studies are
needed to quantify the extent of this relationship and investi-
gate adaptation measures to enhance sustainable PA.

P II – 1–6 A CRITICAL ANALYSIS OF THE DRIVERS OF HUMAN
MIGRATION PATTERNS IN THE PRESENCE OF
CONTEMPORARY CLIMATE CHANGE: PRESENTATION
OF A NEW CONCEPTUAL MODEL

Rebecca Parrish*, Ariana Zeka, Tim Colbourn, Paolo Lauriola, Shakoor Hajat,
Giovanni Leonardi. Brunel University, Department of Live Sciences, London, UK

10.1136/oemed-2018-ISEEabstracts.100

Background/aim Climate change can both directly and indi-
rectly drive human migration. Despite this, strong understand-
ing of the system of determinants of migration and their
interactions, remains a knowledge gap resulting in large uncer-
tainties and ill-informed interventions.
Objectives To create a new conceptual model for the identification
of drivers of migration in the context of climate change.
Methods A critical analysis of existing theoretical and quantitative
literature was performed in order to synthesise a new conceptual
model for identifying the migration determinants system.
Results Quantitative studies fail to homogenously apply a theo-
retical model for the drivers of migration and the variety of
migration outcomes that occur. This in turn results in a poor
evidence-base for interventions in areas where this is critical,
including public health, land planning and immigration poli-
cies. Existing theoretical models are insufficiently transferable
and fail to capture the full range of migration determinants. A
new migration typology and conceptual model of migration is
constructed based on an upstream, holistic approach to migra-
tion. The model overcomes current shortcomings by capturing
temporality and driver dynamics as well as being a plastic
model that may be transferred into any context.
Conclusion From the homogenous application of such a con-
ceptual framework, quantitative models may also be able to
more accurately quantify the extent to which contemporary
and future climate change influences migration. Such models
are therefore informative tools for decision-making concerning
strategies for migration policy and public health planning.

P II – 1–7 SPATIO-TEMPORAL ANALYSIS OF THE RELATIONSHIP
BETWEEN METEOROLOGICAL FACTORS AND HAND-
FOOT-MOUTH DISEASE IN BEIJING, CHINA

1Lin Tian*, 2Archie Clements, 1Xiaochuan Pan. 1Peking University, Department of
Occupational and Environmental Health, Beijing, China; 2The Australian National University,
Global Health, Canberra, Australia

10.1136/oemed-2018-ISEEabstracts.101

Background/aim Hand-foot-mouth disease (HFMD) is a com-
mon infectious disease in China and occurs mostly in infants
and children. Beijing is a densely populated megacity, in which
HFMD has been increasing in the last decade. The aim of
this study was to quantify spatio-temporal characteristics of
HFMD and the relationship between meteorological factors
and HFMD incidence in Beijing, China.
Methods Daily counts of HFMD cases from January 2010 to
December 2012 were obtained from the Beijing Centre for
Disease Prevention and Control (CDC). Seasonal trend decom-
position with Loess smoothing was used to explore seasonal
patterns and temporal trends of HFMD. Bayesian spatiotem-
poral Poisson regression models were used to quantify
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spatiotemporal patterns of HFMD incidence and associations
with meteorological factors.
Results There were 114,777 HFMD cases reported to Beijing
CDC from 1 January 2010 to 31 December 2012 and the
raw incidence was 568.6 per 1 00 000 people. May to July
was the peak period of HFMD incidence each year. Low-inci-
dence townships were clustered in central, northeast and
southwest regions of Beijing. Mean temperature, relative
humidity, wind velocity and sunshine hours were all positively
associated with HFMD. The effect of wind velocity was sig-
nificant with a RR of 3.30 (95% CI: 2.37 to 4.60) per metre
per second increase, as was sunshine hours with a RR of 1.20
(95% CI: 1.02 to 1.40) per one hour increase.
Conclusion The distribution of HFMD in Beijing was spatiotem-
porally heterogeneous, and was associated with meteorological
factors. Meteorological monitoring could be incorporated into
prediction and surveillance of HFMD in Beijing.

P II – 1–8 DEVELOPMENT OF LAND-USE REGRESSION MODELS
FOR AIR TEMPERATURE AND RELATIVE HUMIDITY IN
AUGSBURG, GERMANY

1Eleonora Franceschi*, 2Kathrin Wolf, 2,3Josef Cyrys, 2Susanne Breitner, 2Uta Geruschkat,
4Tatiana Harciníková, 3Thomas Kusch, 1Christoph Beck, 1Annette Straub, 2Kai Chen,
2Annette Peters, 2Alexandra Schneider. 1University of Augsburg, Institute of Geography,
Augsburg, Germany; 2Helmholtz Zentrum München, German Research Centre for
Environmental Health (GmbH), Institute of Epidemiology II, München, Germany;
3Environmental Science Centre, University of Augsburg, Augsburg, Germany; 4Comenius
University in Bratislava, Department of Cartography, Geoinformatics and Remote Sensing,
Faculty of Natural Sciences, Bratislava, Slovakia

10.1136/oemed-2018-ISEEabstracts.102

Background/aim Epidemiological studies show that changes in
air temperature affect mortality and morbidity. So far these
changes have been observed mainly on a temporal scale while
spatial changes have rarely been considered. We used land-use
regression (LUR) models to predict the spatial variability of
temperature and relative humidity and to detect urban heat
islands in the Augsburg region, Germany.
Methods We measured temperature and relative humidity at more
than 80 sites between December 2012 and October 2017 in the
city centre of Augsburg and the two surrounding counties. Sea-
sonal averages were calculated for monitors with at least 14 days
of measurements. Discontinuous measurements were adjusted
using data from a reference station. We compiled a large set of pre-
dictors, which will be offered as potential explanatory variables to
separately model the spatial variation of temperature and relative
humidity. As geographic predictors we will offer traffic and land
use variables, altitude, population, building density and sky view
factor. As remote sensing predictors we will offer albedo, normal-
ised difference vegetation index and. K-fold cross-validation will
be used to validate our models.
Results For each season, we could include five rounds of
measurements ranging from 29 to 73 available monitors. The
seasonal averages of the monitors ranged between 13°C and
23.2°C for the summers and between !2.4°C and 7.1°C for
the winters. For the springs they ranged between 5.2°C and
14°C, while between 2°C and 19.3°C during autumns. The
final LUR models are intended to reflect the spatial distribu-
tion of temperature and relative humidity in the study area
for the different seasons and will be presented at the confer-
ence. Air temperature values are expected to increase within
the city centre where building density and traffic rates are

higher. Instead, values of relative humidity are supposed to
decrease with scarce presence of water bodies and vegetation.
Conclusion We are developing spatial models to predict sea-
sonal mean temperature and relative humidity for a typical
city of Southern Germany. On the basis of these models, we
aim to investigate potential health effects in subsequent epide-
miological analyses as we will apply the final LUR models to
the residential addresses of our KORA (Cooperative Health
Research in the Augsburg Region) participants.

Air pollution II

P II – 2–2 AIR POLLUTION AND PARKINSON’S DISEASE: A
SYSTEMATIC REVIEW AND META-ANALYSIS

Maria-Iosifina Kasdagli*, Klea Katsouyanni, Konstantina Dimakopoulou, Evangelia Samoli.
Medical School, National and Kapodistrian University of Athens, Athens, Greece,
Department of Hygiene, Epidemiology and Medical Statistics, Athens, Greece

10.1136/oemed-2018-ISEEabstracts.103

Background/aim Recent epidemiological research investigates
associations between exposure to air pollution and neurodege-
nerative disease, while part of the literature suggests effects on
the onset or aggravation of Parkinson’s disease (PD). The goal
of this study is to assess the association between exposure to
air pollution (NO2, NOx, PM2.5, PM10) and PD through a
systematic review and meta-analysis.
Methods We searched studies, published in English, until Sep-
tember 2017 through PubMed, Google Scholar and conference
abstracts. References of identified studies were further
searched for relevant literature. We initially identified 92 stud-
ies, from which 16 were included in the meta-analyses as they
provided relevant effect estimates. We extracted descriptive
and quantitative information from each study. We applied ran-
dom-effects models to combine risk estimates and investigated
the presence of heterogeneity between studies. We assessed
publication bias through funnel plots and the Egger test.
Results We identified 7 articles investigating associations with
long term exposure to PM2.5, 5 studies for PM10, 6 for NOx

and NO2, while 2 reported associations for short term expo-
sure to PM2.5. The analysis suggested that PD was positively
related to long term exposure to nitrogen oxides with relative
risk 1.03% (95% CI: 0.99, 1.07%) per 10 mg/m3 increase.
Particles’ exposure also displayed weak positive but non-signifi-
cant associations. There was high heterogeneity between stud-
ies for all analyses
Conclusion We found weak evidence for an association
between air pollution and onset of PD. Although meta-analysis
increases power to detect small associations in rare outcomes
further research would elaborate our indicative associations, as
these may be of public health significance considering the
increasing trend in the ageing of the population in developed
countries.

P II – 2–3 AMBIENT AIR POLLUTION AND OUTPATIENT VISITS
FOR ECZEMA IN BEIJING: A TIME-STRATIFIED CASE-
CROSSOVER ANALYSIS

1Guo Qun*, 2Liu Wei, 1Liang Fengchao, 1Tian Lin, 1Pan Xiaochuan. 1Peking Universtiy,
School of Public Health, Beijing, China; 2Air Force General Hosptial, Bejing, China

10.1136/oemed-2018-ISEEabstracts.104
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Background/aim This study provides further evidence that short-
term changes in air pollution increase the exacerbation of eczema
and the effect of NO2 may be more robust than other pollutants.
Methods We used a time-stratified case-crossover design. Daily
diagnosed visits were collected from Air Force General Hospi-
tal from April 2012 through April 2014. Daily air pollution
including concentrations of fine particulates (PM2.5), nitrogen
dioxide (NO2), sulfur dioxide (SO2) and daily meteorological
data were also obtained. By using conditional logistic regres-
sion models, we estimated odds ratios (OR) and their corre-
sponding 95% confidence intervals (95% CI) for eczema visits
associated with per interquartile-range (IQR) increase in each
pollutant, adjusting for daily ambient temperature and relative
humidity.
Results PM2.5, NO2 and SO2 were found to be significantly
associated with increased outpatient visits for eczema. The
ORs were 1.03 (95% CI: 1.02 to 1.04) and 1.03 (95% CI:
1.02 to 1.05) for an IQR increase in PM2.5 for lags 2 and 7
days and this association persisted in 2-pollutants and 3-pollu-
tants models. The ORs were 1.01 (95% CI: 1.00 to 1.02),
1.03 (95% CI: 1.02 to 1.04), 1.01 (95% CI: 1.00 to 1.02)
and 1.01 (95% CI: 1.00 to 1.03) for an IOR increase in
NO2 for the current day and for lags 2, 5 and 7 days and
this association persisted in 3-pollutants models. The ORs for
an IQR increase in SO2 for the current day and for lags 5
and 7 days were 1.03 (95% CI: 1.01 to 1.04), 1.01 (95%
CI: 1.00 to 1.03) and 1.02 (95% CI: 1.01 to 1.04), but only
association for lags 5 day was significant in 3-pollutants
models.
Conclusion Eczema is a common chronic inflammatory skin
disease that place a large burden. An association between air
pollution and skin problems has been suggested. However,
epidemiological researches on the effects of air pollutants on
ezema are still limited. We aim to evaluate the associations
between short-term changes in air pollution and the outpatient
visits for eczema in Beijing.

P II – 2–5 WOOD BURNING AIR POLLUTION AND
PREECLAMPSIA IN TEMUCO – CHILE: A CASE STUDY

Maria Quinteros Caceres*, Pablo Ruiz. Universidad de Chile, Escuela de Salud Publica,
Santiago, Chile

10.1136/oemed-2018-ISEEabstracts.105

Background/aim In Latin America and Caribe, the most com-
mon cause of mortality is hypertensive disorders in pregnancy
(HDP). Some researchers found that air pollution increase the
risk of HDP. However, the evidence regarding to preeclampsia
has not been conclusive. In Temuco, PM2.5 exceeds daily and
annual standards due to the use of wood as fuel. We aimed
to estimate associations between preeclampsia and PM2.5.
Methods Temuco and Padre Las Casas are located in the south
of Chile (39.7°E; 73.0°S). During the colds months increase
the use of residential heating. PM2.5 was collected from 2009
to 2014 from Las Encinas air pollution monitoring station.
Meteorological data (temperature (°C), wind speed (kn), rela-
tive humidity (%)) were obtained from the Chilean Meteoro-
logical Office. Reproductive data from pregnant women
attending the Hospital were obtained from the databases com-
piled by the Obstetric Service. Data were descriptively ana-
lysed according to their distribution using mean, median,
percentiles and their respective dispersion measure, depending

on the variable distribution. We performed bivariate and mul-
tivariate analysis. We used STATA (version 13) to perform all
the statistical analyses.
Results The prevalence of preeclampsia is 3.8%. Around
63.5% of cases are 20–34 years-old, 53.1% obese at last pre-
natal control, 6.7% has gestational or pregestational diabetes.
We found differences between educational level, nutritional
status, presence of maternal morbidities, multiple pregnancies
(p<0.05). The mean concentration is 40.9 mg/m3. Exists dif-
ferences in the seasonal time by hour of the day. From 6 pm
to 4 am, the PM2.5 concentrations increase during the winter.
The same is found during weekday or weekend (I am cur-
rently working on teh development of multivariate analysis).
Conclusion The results indicate that the prevalence of pree-
clampsia is high. Temuco has high PM2.5 concentrations, over
the national standards, attributable to wood burning.

P II – 2–6 AMBIENT AIR POLLUTION PM10 AND PM2,5 DUE TO
COAL TPP

Varvara Morhulova*, Tetiana Maremukha, Arina Petrosian, Olena Turos. State Institution
‘O.M. Marzeiev Institute for public health of the National Academy of Medical Science of
Ukraine’, Air quality laboratory, Kyiv, Ukraine

10.1136/oemed-2018-ISEEabstracts.106

Background/aim Due to lack of PM monitoring process in
Ukraine the aim of this work was to obtain information on the
actual concentrations of PM10 and PM2,5 in one of the Ukrainian
cities with the population under coal power plant exposure.
Methods Definition of air pollution by PM10 and PM2.5 was
conducted in the seven points located in operation zone of
the TPP which were selected according to the algorithm
including relief, infrastructure, meteo data.

The study was conducted throughout the 2015 as a result
it was managed to get the average annual concentration.
Measurements of PM2,5 and PM10 concentration levels in the
ambient air carried out using portable handheld analyzers
Con.Tec Personal Dust Monitor PM10-PM2.5-PM1 (Italy).

Measurements were carried out at the height of 1.2 to 1.8
metres from the ground in the human breathing area. Gath-
ered measurements in real-time mode were conducted within
one hour with an average of 1 min for 3 sequences per day.
Results As a result of the research, it has been established
that:

. concentrations of PM10 were determined in the range of 11
to 67 mg/m3, PM2.5 – from 4 to 47 mg/m3. In this case, the
excess of the recommended by the WHO levels of averaged
concentrations PM10 and PM2.5 in the ambient air observed
in 43% of measurements especially in the autumn–winter
heating period;

. every 10 mg of concentration above normative increases the
death rate by 0.6%. Accordingly, in the worst scenario with a
concentration of 67 mg/m3 the mortality rate may increase by
2.82%.

Conclusion Based on the foregoing, conclusions can be drawn
on the need for implementation and expansion of monitoring
programs measurements of particulate matter (PM10 and
PM2,5) in the ambient air of Ukraine settlements. Mandatory
review and approval of hygienic standards for PM10 and
PM2.5, in accordance with Directives 2008/50/EU, 2001/80/
EU, recommendations and requirements of WHO.
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P II – 2–7 NO2 BUT NOT PM2.5 AT THE HOME ADDRESS IS
ASSOCIATED WITH CONCERN OVER HEALTH
EFFECTS OF AIR POLLUTION

1Evi Dons*, 1Michelle Laeremans, 2Esther Anaya, 3Ione Avila-Palencia, 2Audrey de Nazelle,
4Mailin Gaupp-Berghausen, 5Thomas Götschi, 3Mark Nieuwenhuijsen, 2Juan Pablo Orjuela,
4Elisabeth Raser, 6Arnout Standaert, 1Luc Int Panis. 1Hasselt University/VITO, Hasselt,
Belgium; 2Imperial College, London, UK; 3ISGlobal, Barcelona, Spain; 4University of Natural
Resources and Life Sciences, Vienna, Austria; 5University of Zurich, Zurich, Switzerland;
6VITO, Mol, Belgium

10.1136/oemed-2018-ISEEabstracts.107

Background/aim People living in urban areas in Europe are
exposed to elevated concentrations of air pollution. The lower
the air pollution levels, the better for your health; so people
exposed to higher concentrations should be worried more
about air pollution. The aim of this analysis was to examine
associations between concern over health effects of air pollu-
tion and personal and environmental factors.
Methods In 7 European cities, >12 000 participants over 18
years were recruited to complete an online questionnaire on
travel and physical activity behaviour, perceptions and atti-
tudes, and sociodemographics. The following question was
assessed on a 5-point scale: ‘Are you worried that air pollu-
tion in the neighbourhood of either your home or work can
lead to health problems?’ Mixed effects logistic regression was
used to model concern over health effects of air pollution
(worried (level 4–5) versus not-worried (level 1–3); city as
random effect). Air pollution at the home address was deter-
mined using the West-European PM2.5 and NO2 land use
regression models from de Hoogh et al. (2016). Potential con-
founding variables were chosen based on previous studies, and
most variables were self-reported.
Results 57% of participants were worried over health effects
of air pollution with large differences across cities (Antwerp
77%; Barcelona 81%; London 64%; Oerebro 12%; Rome
72%; Vienna 43%; Zurich 34%). Linking mean modelled air
pollution to mean level of concern per city, gave a good cor-
relation for NO2 (r²=0.75) and a lower correlation for PM2.5

(r²=0.49). In bivariate analyses, city, sex, education level, self-
reported health, having children in the household, distance to
the nearest major road, physical activity level, and NO2 and
PM2.5 at home were significantly linked to concern over
health effects of air pollution. In the mixed effects logistic
regression model sex, self-reported health, having children in
the household, physical activity level, and NO2 at home
remained significant.
Conclusion Being male, having a worse self-reported health,
having children in the household, being more physically active,
and higher NO2 at the home address were associated with
higher concern over health effects of air pollution.

P II – 2–9 EFFECTS OF AMBIENT AIR POLLUTION ON
RESPIRATORY HEALTH OF CHILDREN IN BELARUS

1Marina Dubina, 1Natallia Novikava*, 2Liudmila Liutsko, 3Aksana Povarava. 1International
Sakharov Environmental Institute of Belarusian State University (ISEI of BSU), Environmental
Medicine, Minsk, Belarus; 2Institute for Global Health (ISGlobal), Barcelona, Spain; 3Mogilev
State University named after Kuleshov, Mathematics and Natural Sciences, Mogilev, Belarus

10.1136/oemed-2018-ISEEabstracts.108

Background/aim Exposure to certain ambient pollutants nega-
tively affects public health. Air pollution is particularly

important in the development of respiratory diseases among
children. The aim of our study was to analyse the level of air
pollution in the major regional cities of the Republic of Bela-
rus and its impact on the respiratory morbidity in children.
Methods Data on air pollution levels in the major regional
cities in 2002–2014 (source: Republican Centre of Radiation
Control and Environmental Monitoring (Ministry of Natural
Resources and Environmental Protection of the Republic of
Belarus) and data on respiratory diseases cases (according to
ICD-10) in adult and children (0–14) in these cities (in 2002–
2014), source: Republican Scientific-Practical Centre of
Hygiene) were analysed by methods of descriptive statistics,
morbidity rates comparatives and correlation analysis (air pol-
lution – morbidity of children respiratory diseases).
Results The peak concentrations of particulate matter, carbon
monoxide, sulfur dioxide and nitrogen were typical for spring
and summer, for phenol – in autumn and winter. In average
daily maximum allowable concentrations were not exceeded.
Data show the general trend for decreases in air pollutant
emissions, with the exception of nitrogen dioxide and formal-
dehyde. A number of positive correlations were revealed
between children morbidity rates and the concentration of cer-
tain pollutants in the air. The rise in overall respiratory mor-
bidity, chronic diseases of tonsils and adenoids was connected
with the increase in the concentration of nitrogen dioxide and
carbon monoxide. High rates of overall respiratory morbidity
and pollinosis were associated with increased formaldehyde
concentration.
Conclusion Study shows a significant correlation between
exposure to air pollution and the frequency of respiratory dis-
eases in children of regional cities of the Republic of Belarus.
Revealed correlation coefficients between the morbidity and
air pollutant concentrations can be used as a basis for further
research to assess the impact of air pollutants on public
health.

Big data, bio allergens and metal exposure
and its health effects

P II – 3–1 OCCURRENCE OF AIRBORNE FUNGAL SPORES
DIVERSITY AND ALLERGENICITY IN TWO
SOUTHWESTERN STATES OF NIGERIA

1Adeyinka Odebode*, 1Adedotun Adekunle, 2Jason Stajich. 1University of Lagos,
Department of Botany, Akoka, Nigeria; 2university of caalifornia, riverside, microbiology and
plant pathology, riverside, USA

10.1136/oemed-2018-ISEEabstracts.109

Background/aim Airborne microorganisms have been shown to
vary throughout the day and season depending on various
environmental factors such as: type of vegetation, air pollution
human activities meteorological and seasonal climatic factors.
Methods Sedimentation plate technique using Dichloran Glyc-
erol !18 agar and Potato Dextrose Agar (culture dependent)
was employed. Identification and characterisation of fungal
species was carried out by amplification of internal transcribed
spacer 1 and 4 gene followed by quantification of allergenic
gene by reverse transcriptase quantitative polymerase chain
reaction in the most abundant fungal isolates. Furthermore,
the extracts obtained were analysed using SDS-PAGE to sepa-
rate the fungal antigenic proteins. Molecular markers were
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scored manually for presence or absence of each band in the
SDS-PAGE analysis. Data obtained were analysed (ANOVA)
using SAS (version 9.1). Means were separated using the Dun-
can Multiple Range Test at p£0.05. Linear regression analysis
was done by PAST software.
Results A total of 44 fungal species were isolated from all
locations sampled, Aspergillus, Penicillium and Fusarium were
the most abundant and frequently surveyed fungal species in
the environments while Absidia, Curvularia and Mucor had
the least values of spore count in all locations. The mean rela-
tive gene expression values ranged from 18.95–31.28 for
Actin, 17.38–26.77 for b tubulin and 19.74–30.63 for P. oxa-
licum and 30.22–37.56 for P. citrinum genes. SDS-PAGE anal-
ysis revealed a total of 25 protein bands with molecular
weight between 5 and 100 kDa. A. favus had the maximum
number of protein band while P. citirinum had least.It was
observed that spore count in the dry season was significantly
less than that of the wet season. Farm settlement had higher
fungal load than other place
Conclusion This study has confirmed that production of fungal
spores is indicative of weather parameters. Environmental con-
ditions such as relative humidity (RH), temperature and wind
velocity exert a significant effect on the type of population
and the amount of microorganisms in the air therefore air-
borne microbial quantity and quality can vary with time of
the day, year and location.

P II – 3–2 INTEGRATING GOOGLE MAPS INFORMATION ON
NEIGHBOURHOOD ENVIRONMENT INTO DIABETES
RISK FACTOR SURVEILLANCE: A FEASIBILITY STUDY
FROM GERMANY

Christoph Kurz*, Werner Maier, Maximilian Präger, Michael Laxy. Helmholtz Zentrum
München, Neuherberg, Germany

10.1136/oemed-2018-ISEEabstracts.110

Background/aim Because type 2 diabetes and obesity are more
prevalent in deprived areas, it is crucial to consider environ-
mental features related to healthy lifestyles and health care
structures. The aim of our study is to develop technical and
methodological algorithms to use Google Maps to extract and
discover relevant information on the built environment.
Methods First, we identified neighbourhood characteristics
associated with obesity, physical inactivity and health care
according to the literature. Second, we assessed relevant envi-
ronmental factors through geocoding services like Google
Maps. We derived and refined intelligent extraction, data
cleaning and discovery algorithms that allow processing big
data files and identifying pathways and patterns. For three
representative sub-areas, we validated the results by compari-
son with the actual built environment. Finally, we created
detailed maps for these characteristics which can be used to
monitor spatial and temporal patterns.
Results First results of literature research point to the fact that
geocoding services like Google Maps have been shown to pro-
vide valid, reliable and low-cost data for the study purpose.
This could be further confirmed through real life site inspec-
tion for three representative sub-areas.
Conclusion Methods to describe different components of obe-
sogenic environments and health care structures could be
potentially integrated in diabetes surveillance programs to
improve risk-prediction and to tailor prevention strategies.

P II – 3–3 A SYSTEMATIC REVIEW OF HEALTH IMPACT
ASSESSMENTS IN LOW-AND-MIDDLE INCOME
COUNTRIES: METHODOLOGICAL ISSUES AND
IMPLICATIONS

Meelan Thondoo*. IG Global Barcelona Institute for Global Health, Barcelona, Spain

10.1136/oemed-2018-ISEEabstracts.111

Background/aim With rapid urbanisation, the need for HIAs
to expand to lower and middle-income countries is increasing.
By 2050, an estimated 2.5 billion people will have moved to
cities, 90% of which concentrated in Asia and Africa. There is
scattered evidence on the parameters, the strength and limita-
tions of HIA methodologies exploring how exposure pathways
affect morbidity and mortality in these regions.
Methods The systematic review is performed to take note of
visions, methods and experiences in the field of HIA in
LMICs. Systematic database searches of Medline, Scopus and
Web of Science are performed and yield peer-reviewed studies,
case studies, evaluation studies, reviews and opinion papers.
As a complement, the database searches are augmented by bib-
liographic review, grey literature web search and expert con-
sultation for identifying all relevant studies since December
2002.
Results Results of this systematic review identify health impact
assessments that have been conducted in LMICs and critically
appraise them. The theoretical and practical underpinning for
specific methods are presented and categorised across sectors
relevant to population and environmental health. Particular
attention is paid to the use of qualitative and quantitative
methods in different scenarios and conditions. The approaches
and experiences described in the papers build an evidence-
based knowledge that will help assess the value and practic-
ability of HIA processes across tropical regions.
Conclusion Despite the current application of different HIA
methodologies worldwide, their relevance is dependent on
geographical context and local socio-economic realities. The
areas that afford more methodological robustness show poten-
tial to increase local human and technical capacity to integrate
HIA as a regulatory mechanism in LMICs.

P II – 3–4 THE PROBLEMS OF TYPHOID FEVER AND
BRUCELLOSIS IN URANIUM ZONE OF THE KYRGYZ
REPUBLIC

Rakhmanbek Toichuev*, Saparbai Zholdoshov. Institute of Medical Problems, National
Academy of Sciences of the Kyrgyz Republic, Osh, Kyrgyzstan

10.1136/oemed-2018-ISEEabstracts.112

Background/aim The aim is to study the problems of typhoid
fever (TF) among the population living in uranium zone and
in the Valley of the Mayluusuu River passing through this
zone.
Methods A total of 2158 patients who contracted TF during
the period of 2001–2016 in the Kyrgyz Republic were sub-
jected to analysis. Of them, 964 lived in uranium zone and in
the Valley of the Mayluusuu River, 1174 patients were from
the other areas of Kyrgyzstan. The incidence of TF in May-
luusuu (400 cases) and Tash-Kumyr (202 cases) during the
period from 2007 to 2016 was studied. Epidemiological meth-
ods were used.
Results Of the 2158 TF patients, 964 (44.7%) lived in ura-
nium zone. TF cases have been registered even in cold season
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since 2006 in this area. Direct economic losses from TF for
Kyrgyzstan due to inpatient treatment of TF patients from
uranium zone amounted to more than 1.5 million US dollars.

The incidence rate of TF among the patients directly living
in uranium biogeochemical zone was M=144.36±35.723 vs
0.6±0.14 for the Republic per 100 000 population (p<0.01).

The incidence rate of brucellosis in Mayluusuu over the
past 10 years was M=177.25±33.97 per 100 000 population
versus 56.16±42.63 reported in Tash-Kumyr (uranium free
area).
Conclusion Thus, the incidence rate of TF and brucellosis
among the population living in uranium zone is more than
240.0 and 3 times higher than that in the other areas. But
this issue requires a more detailed study.

P II – 3–6 EXPOSURE TO ENVIRONMENTAL POLLUTANTS AND
FRAILTY IN OLDER ADULTS

1,2Esther García García-Esquinas*, 2,3Beatriz Pérez-Gómez, 4Kim Junghoon, 5Ana Navas-
Acien, 4,6Yoon-Hyeong Choi, 1,2Fernando Rodríguez-Artalejo. 1Universidad Autónoma de
Madrid, Preventive Medicine and Public Health, Madrid, Spain; 2CIBERESP, Madrid, Spain;
3ISCIII, National Centre for Epidemiology, Madrid, Spain; 4Gachon University College of
Medicine, Department of Preventive Medicine, Incheon, South Korea; 5Columbia University,
Mailman School of Public Health, New York, USA; 6Gachon University, Gachon Advanced
Institute for Health Sciences and Technology, Incheon, South Korea

10.1136/oemed-2018-ISEEabstracts.113

Background/aim Frailty is an age-related syndrome character-
ised by reductions in strength, endurance, and physiologic
function that increase an individual’s vulnerability for develop-
ing dependence or death. Extensive research is being con-
ducted to determine preventable risk factors and mechanistic
pathways of this syndrome, whose prevalence in Europe and
the US is around 10%–15% of the community-dwelling
elderly.
Methods
Four studies were conducted The first was a review of the sci-
entific literature on the association between environmental pol-
lutants, limitations in physical functioning, and frailty among
older adults. The other 3 were observational studies aimed to
evaluate:

1. the association between secondhand tobacco smoke and the
frailty syndrome in the nonsmoking community-dwelling US
elderly population (n=2509);

2. the association between biomarkers of lead and cadmium
exposure and the frailty syndrome among US adults aged
!60 years (n=5272); and

3. the association between biomarkers of cadmium exposure and
walking speed among US adults aged !50 years (n=3226).

Results Very few studies have previously evaluated the associa-
tion between environmental pollutants and frailty or its com-
ponents. Lead, cadmium and secondhand smoke, are among
the pollutants for which we have found evidence that they
may be associated with the frailty syndrome. In our studies,
the adjusted odds ratios (95% CI) of frailty comparing the
second, third, and fourth quartiles of serum cotinine to the
lowest were, respectively, 1.44 (0.67–3.06), 1.46 (0.75–2.85),
and 2.51 (1.06–5.95), p value for trend 0.04. The corre-
sponding OR for lead tertiles were, respectively, 1.40 (0.96–
2.04) and 1.75 (1.33–2.31), p value for trend <0.01. Finally,
the highest (vs. lowest) quintile of blood cadmium was

associated with a 0.18 (95% CI: 0.10 to 0.25) ft/sec reduction
in walking speed, p value for trend <0.001.
Conclusion There is a need for more studies to assess the
effects of environmental pollution on frailty.Environmental and
geriatric epidemiologists should work together to address
important research challenges.

P II – 3–7 OCCUPATIONAL HEALTH OF WORKERS IN THE
POTASH INDUSTRY: A RETROSPECTIVE STUDY

Liudmila Liutsko*. ISGlobal, Epidemiology of radiations, Barcelona, Spain

10.1136/oemed-2018-ISEEabstracts.114

Background/aim The previous works on health of mine work-
ers were mainly related to the respiratory issues due to work
with dust. A higher prevalence in cough, dyspnea and chronic
bronchitis was observed, but better pulmonary function among
high/low exposed potash workers. The aim of this study was
to observe Odds ratios for several groups of diseases in potash
industry workers vs farmers from the same region.
Methods A retrospective epidemiological study of two cohorts
was used to calculate prevalent rates for studies populations
and Odds ratios for some diseases (covered period of observa-
tion 1984–1995).
Results The industrial workers had higher prevalence rates in
all observed diseases types (respiratory system, mental health,
musculoskeletal, ocular and hearing organs systems). On aver-
age, ORs for the observed period were as the following ones:

1. Respiratory diseases (5.8);
2. Hearing organs system (4.7);
3. diseases of ocular system (4.3);
4. mental health (4.1), and
5. muscuoskeletal diseases (1.8).

The dynamics of ORs was stable except of ocular system
and mental health, where the slight increase have been
observed after the year 1991 that could be related to syner-
getic mechanisms with other environmental effects due to the
consequences of the Chernobyl accident.
Conclusion Although in those years the protective measures for
workers of the potash industry were successfully implemented,
some occupational health problems were still observed. Other
improvements with regards to the health of the industrial workers
are recommended, including preventive or rehabilitation meas-
ures; as well as behavioural interventions.

P II – 3–8 BENEFITS OF PARTICIPATION CITIZEN SCIENCE IN
RECOVERY PROGRAMS (POST-NUCLEAR ACCIDENTS)

Liudmila Liutsko*, Elisabeth Cardis. ISGlobal, Epidemiology of radiations, Barcelona, Spain

10.1136/oemed-2018-ISEEabstracts.115

Background/aim Nowadays citizen-science are volunteers that
are involved in research with purposes of their own benefits
for volunteers themselves (education) or for the benefit of the
project, sometimes with effects on potential changes in a soci-
ety. The aim of SHAMISEN SINGS project is to explore
more benefits and practical uses for and of such volunteers in
post-accidental period after nuclear disasters.
Methods An analytical review of peer-reviewed publications on
a topic citizen-science in general and specifically related to
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radiation, nuclear disasters and dosimetry; as well as main les-
sons learnt from practical experiences on post-accidental
recovery programs after the Chernobyl and Fukushima nuclear
accidents (output from the SHAMISEN project – Nuclear
Emergency Situations: Improvement of dosimetry, Medical and
Health Surveillance).
Results The results of peer reviewed publications show a small
proportion (0.02%) related to radiation topic with citizen-sci-
ence approach: 18 publications were detected by PubMed
search with key words ‘citizen-science’ or ‘citizen science’ and
‘radiation’, 5 inputs with ‘nuclear disasters’ and 2 for ‘dosime-
try’. After checking the abstracts for their context, it was
found the only relevant publication by Brown et al. (2016)
concerning to the tool and program ‘Safecast: successful citi-
zen-science for radiation measurement and communication
after Fukushima’. However, the lessons learnt from the
SHAMISEN project highlight the importance of public
involvement in the practical post-accidental recovery that
make them more sufficient in their daily life to prevent their
health and improve well-being.
Conclusion Citizen-science is a useful approach in post-acci-
dental recovery. It can provide information to affected popula-
tions – about exposure (dynamics) and health – and can also
contribute to the environmental monitoring (complementary to
experts), decision-making processes, and, monitoring of health
and support of affected publications to take control of their
own radiological protection.

P II – 3–9 POLITICAL ECONOMY AND CONTEXTUAL
CORRELATES OF HEALTH VARIATIONS IN URBAN
NIGERIA

Yemi Adewoyin*. University of Nigeria, Geography, Nsukka, Nigeria

10.1136/oemed-2018-ISEEabstracts.116

Background/aim This study investigates the spatial variation in
health outcomes in urban Nigeria as a function of this interre-
lationship as measured by environmental habitat quality in dif-
ferent residential neighbourhoods, the population’s levels of
social wellbeing and the distribution of urban service infra-
structures in the neighbourhoods.
Methods The study employed primary data to rank the neigh-
bourhoods and measure their levels of social wellbeing and
secondary data on the location of healthcare facilities in the
study area and clinically-diagnosed cases of malaria as a corol-
lary of health outcomes. The data was analysed using a com-
bination of Principal Component Analysis, Hierarchical Cluster
technique, One-Way Analysis of Variance, and Correlation
analyses,
Results The study established a bias in the distribution of
health facilities against high density residential neighbourhoods

populated mostly by the urban poor. Health outcomes were
also poorest in these neighbourhoods.
Conclusion Urban planning strategies to address the spatial
inequalities in habitat quality and service provision are recom-
mended as these will ultimately address health inequalities in
the study area

P II – 3–10 ASSOCIATIONS BETWEEN RESIDENTIAL
SURROUNDING GREENNESS, CITY PARK USE AND
PRESCHOOL CHILDREN HEALTH

Sandra Andrusaityte*, Regina Grazuleviciene, Audrius Dedele. Vytautas Magnus University,
Enviromental Sciences, Kaunas, Lithuania

10.1136/oemed-2018-ISEEabstracts.117

Background/aim There is some evidence that physical activity
and nature contact is associated with positive impact on
health; however, the research in young children is sparse. The
aim of this study was to determine the association between of
city park use, residential surrounding greenness level and pre-
school children health.
Methods This nested case-control study included 1,489 4–6
years children residents of Kaunas city, Lithuania. Responses
to the questionnaires completed by the parents were used to
identify children’s health. We assigned individual exposure to
greenness levels as GIS assessed the average of satellite-derived
Normalised Difference Vegetation Index (NDVI) within a
100 m buffer of each participant address. Using multivariate
logistic regression analysis, we estimated the associations of
residential greenness in 100 m buffers by median and time
spent in nearest city park (more than 5 h/week vs less than
5 h/week) with children health outcome as adjusted odds
ratios (aOR) with 95% confidence intervals (CI).
Results Poor health was reported in 14.0% of children aged 4
to 6 years. Preschool children who spent shorter than 5 h/
week in city park had statistically significant by 48% higher
risk (OR 1.48 95% CI: 1.10–2.02) of poor health than those
who spent longer than 5 hours per week. With reference to
the group of higher level of residential greenness exposure
(NDVI >median and time spent in city park >5 h/week),
lower level of greenness exposure and shorter time spent in
city park were associated with statistically significant higher
adjusted odds ratios for poor health in 4–6 year-old children
(aOR 2.35; 95% CI: 1.45 to 3.81).
Conclusion The findings of this study suggest a beneficial
impact of use of city parks on poor health amongst 4–6 year-
old children and demonstrate the important role that
increased residential greenness can play a beneficial role in
reducing the risk of young children’s poor health.
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