
American Journal of Epidemiology 

� Oxford Journals  
� Medicine  
� American Journal of Epidemiology  
� American Journal of Epidemiology Advance Access  
� 10.1093/aje/kwm308  

  
 
 
American Journal of Epidemiology Advance Access published online on November 15, 2007  
American Journal of Epidemiology, doi:10.1093/aje/kwm308  

American Journal of Epidemiology © The Author 2007. Published by the 
Johns Hopkins Bloomberg School of Public Health. All rights reserved. 
For permissions, please e-mail: journals.permissions@oxfordjournals.org.  

Association of Black Carbon with 
Cognition among Children in a 
Prospective Birth Cohort Study 

S. Franco Suglia1, A. Gryparis2, R. O. Wright1,3, 

J. Schwartz1,3 and R. J. Wright3,4 

1 Department of Environmental Health, Harvard School of Public Health, 

Boston, MA 
2 Department of Applied Mathematics, University of Crete, Crete, Greece 

3 Channing Laboratory, Brigham and Women's Hospital and Harvard 

Medical School, Boston, MA 
4 Department of Society, Human Development and Health, Harvard 

School of Public Health, Boston, MA  

Correspondence to Dr. Shakira Franco Suglia, Department of Environmental Health, Harvard School of Public Health, 

Landmark 415W, 401 Park Drive, Boston, MA 02215 (e-mail: sfranco@hsph.harvard.edu ).  

Received for publication June 20, 2007. Accepted for publication September 21, 2007.  

While studies show that ultrafine and fine particles can be translocated from the lungs to the central 

nervous system, the possible neurodegenerative effect of air pollution remains largely unexplored. 

The authors examined the relation between black carbon, a marker for traffic particles, and cognition 

among 202 Boston, Massachusetts, children (mean age = 9.7 years (standard deviation, 1.7)) in a 

prospective birth cohort study (1986–2001). Local black carbon levels were estimated using a 

validated spatiotemporal land-use regression model (mean predicted annual black carbon level, 0.56 

µg/m3 (standard deviation, 0.13)). The Wide Range Assessment of Memory and Learning and the 

Kaufman Brief Intelligence Test were administered for assessment of cognitive constructs. In 

analysis adjusting for sociodemographic factors, birth weight, blood lead level, and tobacco smoke 

exposure, black carbon (per interquartile-range increase) was associated with decreases in the 
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vocabulary (–2.2, 95% confidence interval (CI): –5.5, 1.1), matrices (–4.0, 95% CI: –7.6, –0.5), and 

composite intelligence quotient (–3.4, 95% CI: –6.6, –0.3) scores of the Kaufman Brief Intelligence 

Test and with decreases on the visual subscale (–5.4, 95% CI: –8.9, –1.9) and general index (–3.9, 

95% CI: –7.5, –0.3) of the Wide Range Assessment of Memory and Learning. Higher levels of black 

carbon predicted decreased cognitive function across assessments of verbal and nonverbal 

intelligence and memory constructs.  

air pollution; child; cognition; intelligence; neurotoxicity syndromes; particulate matter; soot; vehicle 
emissions  

Abbreviations: CI, confidence interval; IQ, intelligence quotient; K-BIT, Kaufman Brief Intelligence 
Test; SD, standard deviation; WRAML, Wide Range Assessment of Memory and Learning  
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