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installation was associated with an immediate reduction in rescue medi-
cation use (-0.15 uses per day, 95% CI: -0.24, -0.06) and a 30% reduc-
tion over time.

Conclusion: Air quality improvements due to coal-fired power plant 
retirements and scrubber installations may improve asthma outcomes.
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adverse birth outcomes in Pennsylvania: the potential 
mediating role of antenatal anxiety and depression
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Background/Aim: Studies have reported associations between 
unconventional natural gas development (UNGD) and adverse birth 
outcomes. None have described potential mediating mechanisms. We 
aimed to evaluate associations between (1) UNGD and antenatal anxi-
ety and depression and (2) antenatal anxiety and depression and preterm 
birth (< 37 weeks gestation) and reduced term birth weight, (3) sto-
chastic direct and indirect effects of UNGD on preterm birth and term 
birth weight operating through antenatal anxiety and depression, and 
(4) effect modification by individual-level socioeconomic status (SES).

Methods: This retrospective cohort study included mothers with-
out prevalent anxiety or depression at time of conception, who deliv-
ered at Geisinger in Pennsylvania between January 2009 andJanuary 
2013. We assembled phase-specific UNGD activity data from public 
sources. Mothers were categorized as exposed (quartile 4) or unex-
posed (quartiles 1-3) based on average daily inverse distance-squared 
UNGD activity metric between conception and the week prior to anx-
iety or depression (cases) or the pregnancy-average daily metric (non-
cases). We estimated associations with a doubly robust estimator and 
adjusted for potential individual- and community-level confounding 
variables.

Results: Analyses included 8,371 births to 7,715 mothers, 12.2% 
of whom had antenatal anxiety or depression. We found 4.3 additional 
cases of antenatal anxiety or depression per 100 women (95% CI: 1.5, 
7.0) under the scenario where all mothers lived in quartile 4 of UNGD 
activity versus quartiles 1-3. The risk difference appeared larger among 
mothers receiving Medical Assistance (low SES surrogate) compared 
to those who did not, 5.6 (95% CI: 0.5, 10.6) versus 2.9 (95% CI: 
-0.7, 6.5) additional cases of antenatal anxiety or depression per 100 
women. We found no mediation effect either overall or when stratifying 
by Medical Assistance.

Conclusion: We observed a relationship between UNGD activity 
and antenatal anxiety and depression, which did not mediate the overall 
association between UNGD activity and adverse birth outcomes.

Brain tumor risk after exposure to medical ionizing 
radiation: results from the MOBI-kids study
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Background/Aim
We explored the association of cumulative ionizing radiation (IR) 

exposure from medical procedures during prenatal and postnatal life 
with brain cancer risk in the MOBI-kids study.

Methods
MOBI-kids is an international (Australia, Austria, Canada, France, 

Germany, Greece, India, Israel, Italy, Japan, Korea, New-Zealand, Spain, 
The-Netherlands) case-control study of 899 brain tumour cases and 
1910 controls, 10 to 25 years. Medical radiological history was col-
lected through a personal interview, including exposure of the mother 
during pregnancy. In radiation epidemiology, the exposure measure is 
the absorbed dose to the target organ. Through a literature review, we 
collected values of the brain absorbed dose during each examination by 
age and time-period. We calculated the cumulative IR dose to the brain 
for each subject by summing over the dose assigned to each procedure. 
Conditional logistic regression models were used for risk estimation 
with a lag-period of two years to exclude procedures due to the cur-
rent cancer. Presence of neurological, mental and genetic condition was 
taken into account as confounders. Analyses were conducted on 645 
neuroepithelial cases and 1700 matched controls (sex, age, country).

Results
Overall, the doses were very low (median 0.02 mGy). We did not 

observe an increase of risk for postnatal exposure of 5-30 mGy, 30-50 
mGy, and 50-100 mGy categories (totally 44, 117, 37 subjects respec-
tively) when compared to the 2110 subjects in the 0-5 mGy category. 
The Odds Ratio for a postnatal exposure above 100 mGy was 1.63 (CI: 
0.44; 6.00; 11 subjects) and for a prenatal exposure above 5 mGy was 
1.55 (CI: 0.57, 4.23; 20 subjects).

Conclusions
The majority of participants were exposed to very low dose, thus 

the statistical power was low. We found little evidence of an association 
between prenatal and postnatal exposure to medical IR and neuroepi-
thelial brain cancer risk in children and adolescents.
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Background: Exposures to phthalate compounds have been linked 
to adverse birth outcomes, potentially through oxidative stress mech-
anisms. Oxidative stress has typically been explored by measuring the 
biomarker 8-iso-prostaglandin-F2a (8-iso-PGF2), which can be gener-
ated via both oxidative stress and inflammatory pathways, indicating 
that it may not be a reliable biomarker of oxidative stress.

Methods: We explored associations between biomarkers of phthal-
ate and phthalate replacement metabolites and oxidative stress using 
a novel method of calculating the ratio of 8-iso-PGF2a/prostaglandin 
F2a to disentangle contributions of oxidative stress from inflamma-
tion. Urinary biomarker measurements were taken from 477 pregnant 
women in the PROTECT longitudinal birth cohort at up to three time 
points during gestation. Linear mixed effects (LME) models were used 
to test for longitudinal associations between phthalate biomarker con-
centrations and overall 8-iso-PGF2a and contributions from oxidative 
stress. We used Bayesian kernel machine regression (BKMR) analyses 




