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At NIEHS, researchers from the Epidemiology Branch 
are using biologic samples collected from pregnant 
Norwegian women to investigate how early-life 

exposure to environmental contaminants may affect 
adult health. The samples, which include cord blood, 
whole blood, plasma, and urine, were collected from 

women enrolled in the Norwegian Mother and Child 
Cohort Study, or MoBa, an ongoing, long-term 
prospective cohort study of pregnant Norwegian 

women and their children. NIEHS epidemiologists 
are analyzing these samples to measure the level of 
exposure to environmental contaminants in relation 

to a range of health endpoints, such as obesity and 
asthma, among the pregnant women and their 
children. 

A growing body of evidence suggests that disease and poor adult health may originate during fetal 

development and early childhood. This concept, called the Developmental Origins of Health and Disease 
(DOHaD) hypothesis, posits that early life environmental exposures can alter development in a way that 
leads to disease later in life. In its role as a World Health Organization collaborating center, NIEHS is 

promoting global awareness of the DOHaD concept and supporting research to increase the knowledge 
of how certain diseases may originate during critical windows of development. Supporting international 
birth cohorts like MoBa is one way NIEHS is building understanding of DOHaD on the global scale.    

Between 1999 and 2008, epidemiologists at the Norwegian Institute of Public Health enrolled more than 

100,000 pregnant women in the MoBa cohort. During this period, they collected exposure and health data 
on the babies, mothers, and fathers. Using a series of questionnaires, the researchers continue to follow 
up with the families. The study’s overall goal is to find the causes of serious diseases among the mothers 

and their children due to environmental exposures. Since 2002, NIEHS has supported this goal by 
funding the collection of additional biologic samples that are being used to help identify the environmental 
contaminants that may contribute to disease. 

NIEHS epidemiologists are collaborating with scientists 
from the Norwegian Mother and Child Cohort Study to 
explore how exposure to environmental contaminats in 
early life may affect adult health. 

http://www.niehs.nih.gov/research/atniehs/labs/epi/studies/moba/index.cfm
http://www.niehs.nih.gov/research/atniehs/labs/epi/studies/moba/index.cfm
http://www.niehs.nih.gov/research/supported/dert/programs/developmental/index.cfm
http://www.niehs.nih.gov/research/supported/dert/programs/developmental/index.cfm


According to NIEHS epidemiologist Matt Longnecker, M.D., Sc.D., having access to this large cohort and 
substantial collection of biologic samples allows NIEHS scientists to prospectively examine the 

relationship between levels of environmental contaminants and health later in life. “Our MoBa-based 
studies tie into the idea that exposures in early life can be an important determinant of adult health,” he 
explained. 

More than ten NIEHS scientists are involved in different MoBa-based studies. For example, Longnecker 

is examining the association between blood levels of perfluorinated chemicals in MoBa mothers during 
pregnancy and a range of health outcomes that include lipid levels during pregnancy, birth 
weight,preeclampsia, child growth, and childhood obesity. He also collaborated with Norwegian 
researchers to investigate how in utero exposure to maternal tobacco smoke affects metabolic outcomes 

among adult women. The research team he worked with found that pregnant women enrolled in MoBa 
who were exposed to maternal tobacco smoke in utero were more likely to be obese, have high blood 

pressure, and develop gestational diabetes mellitus during pregnancy than were women who were not 
exposed. 

NIEHS epidemiologist Stephanie London, M.D., Dr.P.H., also teamed up with researchers from Norway to 
better understand the mechanisms by which in utero exposure to maternal tobacco smoke affects the 

baby’s health. London and colleagues provided strong evidence that epigenetic changes — the heritable 
marks that regulate gene expression without altering DNA sequence — may underlie some of the well-
documented health impacts in children whose mothers smoke during pregnancy. Moving forward, London 

continues to collaborate with investigators in Norway to study how early-life exposures may contribute to 
the development of asthma and allergies. She is currently using questionnaires to identify MoBa children 
who developed asthma and allergies by age seven.  

Longnecker is working with Stephanie Engel, Ph.D., an epidemiologist from the University of North 

Carolina at Chapel Hill, who is using maternal urine samples from MoBa to investigate the relationship 
between in uteroexposure to phthalates and organophosphate pesticides and attention 

deficit/hyperactivity disorder in early childhood. 

According to Longnecker, MoBa has created many exciting research opportunities to explore how the 

environmental factors we encounter in early life can be important to adult health. “MoBa samples give us 
access to data about environmental exposures that took place long before disease occurs,” he explained. 
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