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Smoking throughout pregnancy may contribute to emotional problems in children *PODCAST* 
 
DOI: 10.1038/NPP.2013.273 
 
Smoking throughout pregnancy may have long-term effects on brain development and contribute to emotional 
problems in young children, according to a study published in Neuropsychopharmacology. 

Up to 25% of women in the U.S., Denmark and Sweden report smoking during pregnancy, despite 
associations of prenatal tobacco exposure with negative behavioral and cognitive outcomes. Prenatal exposure to 
cigarettes is thought to alter brain structure, but little is known about how brain development is affected, or if the 
behavioral problems observed are mediated by these differences in brain morphology. Hanan El Marroun and 
colleagues assessed brain morphology along with behavioral and emotional functioning of 113 children aged 6-8 
years old whose mothers reported smoking in a range from one cigarette a day to more than nine cigarettes per 
day during pregnancy. 17 of these mothers stopped smoking when they discovered they were pregnant, while 96 
continued smoking throughout pregnancy. This was compared to 113 unexposed controls. The results suggest 
that children whose mothers continued smoking have smaller total brain volumes, with smaller cortical gray and 
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white matter volumes in particular, and exhibit more emotional problems, such as depressive symptoms and 
anxiety. The authors show that a reduction in the superior frontal cortex specifically, a brain area implicated in the 
regulation of mood states, was correlated with mood problems in the children whose mothers continued smoking.  

The authors suggest that the mechanisms through which tobacco might affect brain development include 
dysfunctional neuronal migration and lack of oxygen to the fetus due to narrowing of blood vessels. The results 
emphasize the importance of preventing and reducing cigarette smoking during pregnancy. 
 
Author contact:  
Hanan El Marroun (Erasmus MC, Rotterdam, The Netherlands) 
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Editorial contact:  
Natalie Marler (Neuropsychopharmacology, Brentwood, TN, USA) 
Tel: +1 615 324 2371; E-mail: nmarler@acnp.org 
 
Listen to the related podcast from Neuropsychopharmacology: 
http://www.nature.com/multimedia/podcast/npp/npp_10072013.mp3 
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Nature Publishing Group (NPG) is a publisher of high impact scientific information in print and online. NPG 
publishes journals, online databases and services across the life, physical, chemical and applied sciences. 
 
Focusing on the needs of scientists, Nature (founded in 1869) is the leading weekly, international scientific 
journal. NPG publishes a range of Nature research journals and Nature Reviews journals, and a range of 
prestigious academic and partner journals including society-owned publications. Online, nature.com provides 
over 8 million visitors per month with access to NPG publications and services, including news and comment 
from Nature, and the leading scientific jobs board Naturejobs. 
 
Scientific American is at the heart of NPG's consumer media division, meeting the needs of the general public. 
Founded in 1845, Scientific American is the oldest continuously published magazine in the US and the leading 
authoritative publication for science in the general media. Together with scientificamerican.com and 14 local 
language editions around the world it reaches over 5 million consumers and scientists. Other titles include 
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