PROPOSAL

Air pollution and perinatal/infant (?) health in Montevideo
1. Object 
The object of this project is to analyze the associations between air pollution and infant (perinatal) health as measured by fetal deaths, low birth weight, short gestation, and infant mortality in Montevideo, Uruguay, during the period 2004-2007. 
The following hypothesis will be tested using advanced econometric techniques: 

1. air pollution increases fetal deaths
2. air pollution reduces birth weight
3. air pollution increases the probability of non-term births
4. air pollution increases infant mortality.
2. Background

*** need to fill in with literature review ***

Currie and Neidell, 2004 (NBER working paper)
3. Data and Main Measures

Dependent variables
Fetal mortality, birth weight and gestational age. These indicators will be obtained from the Perinatal Information System (Sistema Informático Perinatal or SIP) gathered at the Pereira Rossell Hospital, a public hospital where xx% of Montevideo’s deliveries take place. The Perinatal Information System is a questionnaire administered to every pregnant woman in Uruguay at the time of her first obstetric visit, and progressively filled in with information about her pregnancy and delivery. The Department of Obstetrics at the Hospital Pereira Rossell gathers and systematizes the information contained in the SIP questionnaire for all deliveries occurring at the hospital, regardless of the clinic or site where the woman was controlled during her pregnancy. The study will use information on daily deliveries at the hospital since January 2004.
*** other indicators could be Apgar, malformations, …any other?***
Infant mortality. Information about mortality within the first year of life will be obtained from Death Certificates at the Ministry of Health. This information will be matched to the SIP information using the mother’s identification number (cédula de identidad). 

Main explanatory variables

Air pollution. Average monthly levels of air pollution will be obtained from the Laboratory of Hygiene at the Montevideo’s City Council (Laboratorio de Higiene de la Intendencia Municipal de Montevideo). This laboratory measures levels of carbon monoxide, particulate matter, nitrogen dioxide, and black smoke, among other indicators, in seven stations located throughout Montevideo (Ciudad Vieja, Centro, La Teja, Tres Cruces, Prado, Maroñas y Portones). Data are available since 2004.
 

Controls

Other information about the mother, pregnancy and delivery. From the SIP, we shall gather information about the mother’s age, education level (no studies, 1st to 6th grade only, secondary school studies, college or more, and total number of years approved), marital status, familiar and individual medical conditions such as diabetes, hypertension, tuberculosis, and whether the patient had previous pelvic surgery, VIH, or infertility. There is also information on previous number of gestations, natural abortions, deliveries, type of deliveries (vaginal or c-section), infant deaths, end-date of the previous pregnancy, and use of tobacco, alcohol and drugs by the mother. Because there may be severe under-reporting in some of these measures, we shall do sensitivity tests including and excluding them from the analysis. Sex of the child will also be considered as a control.
The SIP also contains extensive information about the pregnancy (mother’s weight growth, number of visits, hospitalizations during the pregnancy, blood pressure, pregnancy conditions such as pre-eclampsia, diabetes, urinary infections, and type of/problems associated with the delivery). Because part of this information may mediate an association between air pollution and infant health, different specifications will be tried including and excluding sets of these variables.
Weather. From the National Institute of Meteorology, we shall obtain time-series information about temperatures, winds, and precipitations in Montevideo with the same periodicity as the air pollution information. In order to adjust for seasonality, dummy variables will be constructed to indicate each month of the year. 

Socioeconomic information. 

Other controls will include monthly time-series data capturing variations in socio-economic conditions in Montevideo (unemployment, mean household income, industrial activity, poverty levels), from the National Institute of Statistics (INE). We shall also include rates of unemployment at the different neighborhoods in Montevideo, measured with a (monthly, quarterly, annual?
) frequency.
Geocoding information, timing, and data merging
We shall merge the different components of the data so that each mother-related observation is assigned a level of exposure to air pollution. For this purpose we need to identify the area of Montevideo where we expect the mother to have spent most of her time during pregnancy. The ideal geocode measure would be the address of the mother’s residency and/or her working address. However, the SIP does not ask work-related information and does not release statistics about residency either. On the other hand, the SIP does gather information about the clinic or site where the mother had her first OB visit. Our analysis will assume that, in general, mothers choose to have OB controls in a site that is close to their home or working address. This is not an unrealistic assumption considering that most of these women are of low socioeconomic status (they are publicly insured) and have difficulties paying for transportation. Thus, the analysis will use the addresses of these clinics as the focal point where pollution and other geographic characteristics will be measured. There are 10 sites in Montevideo that offer obstetric controls to publicly insured women: Cerrito de la Victoria, Centro, Jardines del Hipódromo, La Cruz de Carrasco, Hospital Maciel, Monterrey, Piedras Blancas, Santa Rita, Sayago, and Unión. We will measure the average level of pollution in each of these clinics as a weighted average (with weights depending on the distance from each station to the obstetric clinic) of the different levels of air pollution in each station of Montevideo. 
In terms of timing, different lags of the air pollution measures will be considered as determinants of the health outcomes. We want to evaluate the effects of exposure to air pollution during the first trimester of pregnancy (specification 1), the second trimester (specification 2), the last trimester (specification 3), and the whole pregnancy. (specification 4). The mother-related information will be classified according to gestation age (each observation will be assigned to the month corresponding to gestation age=0). Quarterly and 9-month moving averages of air pollution will be constructed on the basis of the monthly air pollution statistics. In specification 1, the health outcomes of mothers with gestation age=0 at month t will be associated to the average level of air pollution in months t, t+1 and t+2. In specification 2, the health outcomes of mothers with gestation age=0 at month t will be associated to average levels of air pollution corresponding to months t+3, t+4, and t+5. In specification 3, the health outcomes of mothers with gestational age of 0 at time t will be associated to average air pollution measures at time t+6, t+7, t+8. Finally, in specification 4, the health outcomes of mothers with gestational age of 0 at month t will be associated with an average of air pollution corresponding to months t to t+8 in site s. 
4. Methodology

Panel data specification 1
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(1)
Y is a particular pregnancy/birth outcome corresponding to mother i with gestation age =0 at month t
Pst is the average level of air pollution in site s corresponding to months t to t+2
S is a set of dummies with a value of 1 if the mother i belongs to site s and 0 otherwise

Xi is a set of individual characteristics measured at baseline for mother i

Wt are moving averages of weather and seasonal indicators for Montevideo corresponding to months t to t+2
SESt are socioeconomic indicators for Montevideo measured at time t and SESst are rates of unemployment in site s in Montevideo at time t. 


Equation (1) will be estimated using panel data fixed effects and random effects techniques. This approach estimates the effect of changes in perinatal health as air pollution levels change, controlling for site of OB visit. In other words, it estimates how variation in air pollution determines changes in health status within neighborhoods in Montevideo.

Specifications 2 and 3 are the same except for the fact that quarterly air pollution is measured 3 and 6 months later, respectively. Specification 4 measures the 9 month average of air pollution beginning at month t.
Limitations. Our analysis may be unable to identify the effects of interest if there are SES or other characteristics that change differentially across neighborhoods in Montevideo, and which have, at the same time, an influence on perinatal health. We expect variations over time in unemployment rates across neighborhood to control for some of these SES characteristics. 
5. Participants
Dr. Marcelo Caffera received his PhD in Environmental Economics from the University of Massachusetts in 2004. He is currently professor of Economics at the Universidad de Montevideo, where he is director of the masters program in Economics. He has taught in several other universities, such as the Universidad de la Republica, Uruguay, University of Massachusetts, US, and Universidad de Las Palmas de Gran Canaria, Spain. He is author of a dozen research articles on environmental economics and has worked as a consultant both for private firms and the Uruguayan government. He served as …
  
Dr. Ana I. Balsa received her Ph.D. in Economics from Boston University in 2003 and works as a Research Assistant Professor for the Heatlh Economics Research Group at the University of Miami. Her primary area of research is health economics, with interests in the economics of substance use and the economics of health and healthcare disparities. In the area of disparities, she has studied the impact of statistical discrimination on physicians' allocation of medical resources and has worked on the distribution of health care resources across socioeconomic groups. Her research on substance use and abuse includes studies of the consequences of parental alcohol misuse on children's use of health care services, children’s health and labor outcomes at adulthood; evaluations of substance abuse treatments; and studies of the consequences of alcohol use and misuse on health and health care. Dr. Balsa is currently the principal investigator in a NIH grant studying the associations between popularity and alcohol use among adolescents. Dr. Balsa's recent publications include articles in the Journal of Health Economics, Journal of Human Resources, Health Services Research, and Journal of Behavioural Health Services and Research.
Dr. Justo Alonso is Professor of Obstetrics and Gynecology at the School of Medicine, Universidad de la Republica, Uruguay, ….
Dr. Claudio Sosa ….

Dr. Gabriela Piriz ….
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�Could use quarterly moving averages here also
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