STATEMENT OF GRANT PURPOSE FOR STUDY/RESEARCH
Air pollution and birth outcomes in Mexico City
My project will investigate the relationship between air pollution and birth outcomes in the
highly populated Mexico City. Aided by the PI on the project, Dr. Felipe Vadillo-Ortega, who
is affiliated with La Universidad Nacional Autónoma de Mexico (UNAM) and The University
of Michigan, air pollution exposure will be assessed using data (PM2.5, PM10, ozone, nitrogen
dioxide, sulfur dioxide, and carbon monoxide) from the Mexico City Metropolitan Area
(MCMA) air quality monitoring network and biomarkers relevant to inflammation and preterm
delivery. Mexico City’s Perinatal Cohort, which includes 1,000 women who have completed
pregnancy follow-ups since 2009, will be used. Along with the research, outreach regarding
prenatal environmental health and birth outcomes will be provided at the hospital by offering
classes and educational materials on the health effects of pollutants and tips to avoid exposure.
Significance and Scientific Research Goals
Preterm birth is the leading cause of perinatal mortality and is associated with long-term
adverse health consequences for surviving infants. No effective means for prevention of
prematurity currently exists, and with preterm birth rates rising in the US and worldwide,
investigating possible causal mechanisms is a global public health priority1. As the population
moves to a more urbanized lifestyle, air pollution has become a major public health concern.
A recent Institute of Medicine Report notes that air pollution exposure may be a significant
cause of prematurity and intrauterine growth restriction. However, most published studies are
based on population birth registries and lack the individual, clinical data needed to elucidate
possible biological mechanisms mediating these epidemiological associations. 2 The proposed
work presents a unique opportunity to study those mechanisms using clinical information and
samples of our repository derived from cohort of 1,000 pregnant women residing in diverse
regions of Mexico City, a megacity with high air pollution levels. We will advance
understanding of prematurity and intrauterine growth restriction by investigating how air
pollution and inflammation may act together to influence the outcomes of pregnancy, and
whether certain periods of gestation represent critical time windows and opportunities for
preventive interventions, both clinical and environmental.
Methods
Biomarkers relevant to inflammation and preterm delivery (IL-1β, IL-1rα, IL-6, IL-8, IL-10,
TNF-α) in samples of serum provided by participants monthly during their pregnancies, along
with information on infections, health history, clinical characteristics, diet and time-activity
patterns will be observed. Biomarkers will be measured using a Multiplex assay. Each mother

provided at least 6 samples of serum at different times along their pregnancy. This study is
also a National Institute of Health (NIH) funded-project. State-of-the-art exposure assessment
techniques will be used to evaluate spatial and temporal variability in air pollution exposure
using data from the MCMA air quality monitoring network (PM2.5, PM10, ozone, nitrogen
dioxide, sulfur dioxide, and carbon monoxide) matched to locations of participants’ homes.
Seasonal variation in exposure will also be observed. Evaluation of whether ambient pollution
is associated with preterm birth will be researched, controlling for other risk factors, such as
association with cytokines, and which time windows during pregnancy are most relevant.
Examination of effect modification by components of the diet such as, intake of antioxidant
vitamins (E and C), polycyclic aromatic hydrocarbons (PAH), and other factors will also be
observed.
Outreach will involve attending monthly prenatal classes already offered to women at the
hospital. The classes inform expecting mothers on proper nutrition and how to care for their
children. We will include an environmental health component by supplying mothers with a
short presentation and pamphlet regarding environmental prenatal hazards and health effects.
A fact-sheet provided by the US EPA and the CHAMACOS program through UC Berkeley
will be used as guidance for the presentation and pamphlet.3,4 The CHAMACOS program
offers prenatal environmental health outreach to women in both English and Spanish in Salinas,
CA. The program will be modified to fit the needs of participants in Mexico City. The
presentation will inform mothers of harmful pollutants, exposure pathways at home and at
work, health effects, and tips to avoid and/or minimize exposure. At the end of the presentation,
a game will be played to ensure they understand the material.
Feasibility and Logistics
Dr. Vadillo-Ortega and his group will sponsor my research by providing previously collected
data, samples, and laboratory space to complete the collaborative project. Data and samples
available from "Mexico City's Perinatal Cohort" and MCMA air quality monitoring network
will be used to further investigate the relationship between air pollution and birth defects in the
area. Funds for the research component will be supplied by the NIH grant. This research will
be used as a collaborative effort for manuscript submission.
For the outreach component, contacts from the hospital will be used. Prenatal environmental
health pamphlets for women who cannot attend monthly classes will also be made available
during scheduled doctor appointments in Spanish. Being of Mexican descent and fluent in
Spanish, communicating with the expecting mothers will not be an issue. My studies and
courses in public health and experience working on projects involving personal interaction with

large participation of the Hispanic community will enable me to communicate effectively with
expecting mothers.
Timeline
Early Aug, 2014- Arrive in Mexico City and meet with Dr. Vadillo-Ortega and hospital staff.
Aug to Sept 2014- Obtain proper laboratory training and certification to work in laboratory and
hospital. Begin working on data analysis previously collected. Start outreach by attending
classes and meeting staff at the hospital.
Sept 2014 to June 2015- Continue data and laboratory analysis, along with outreach.
June 2015- Return to the U.S. and continue analyzing data. Prepare collaborative manuscript
in English for submission and presentations for professional conferences.
Further Academic Development
This multi-disciplinary, global health collaboration will evaluate potential environmental and
clinical determinants of preterm delivery, with the goal of developing unique knowledge with
far reaching preventative implications. My advisor at San Diego State University, Dr.
Quintana, in collaboration with Universidad Autónoma de Baja California, Tijuana, has been
studying the relationship between DNA damage in placentas from Tijuana hospitals and
exposure to air pollution inside vehicles crossing the US-Mexico border. My research in
Mexico City will hopefully lead to collaborative work between UNAM and SDSU. Mexico
City being in a tropical latitude is representative of megacities worldwide. Findings in this
proposed research could be helpful in elucidating birth outcomes in other megacities. The
majority of prenatal outreach involves nutrition and infant care. Most women are unaware of
novel findings associating negative birth outcomes to poor air quality. By providing prenatal
environmental health outreach, pregnant women can be aware of their surroundings in hopes
to minimize and/or avoid exposure. Certain periods represent critical time windows and
opportunities for preventative intervention. The goal of these findings will be to support further
knowledge to policy-makers who set and enforce health protective air pollution standards,
provide further understanding of environmental impacts on infant health, and aid hospitals in
hopes to prevent adverse birth outcomes.
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