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Association of Tobacco and Lead Exposures With
Attention-Deficit/HyperactivityDisorder

WHAT’SKNOWNONTHISSUBJECT: Prenatal tobacco and

childhood lead exposures havebeen associated with hyperactivity

and inattentive symptoms, but little is known about their

independent and potential combined effects on attention-

deficit/hyperactivity disorder, asdefinedwith current diagnostic

criteria.

WHATTHISSTUDYADDS: This study is thefirst to determine the

independent effects of tobacco and lead exposures on ADHDin a

nationally representative sample of USchildren using DSM-IV

criteria for outcome assessment, and provides thefirst estimate of the

joint effects of thesecommon toxicants on ADHD.

abstract
OBJECTIVE: Thestudyobjectivewastodeterminetheindependent and

joint associations of prenatal tobacco and childhood lead exposures

withattention-deficit/hyperactivity disorder (ADHD),asdefinedbycur-

rent diagnostic criteria, in anational sampleof USchildren.

METHODS: Dataarefromthe2001–2004National Health and Nutrition

Examination Survey, a cross-sectional, nationally representative sam-

ple of the USpopulation. Participants were 8 to 15 years of age (N

2588).Prenatal tobaccoexposurewasmeasuredbyreport of maternal

cigaretteuseduringpregnancy. Leadexposurewasassessedbyusing

current blood lead levels. The Diagnostic Interview Schedule for Chil-

dren was used to ascertain thepresence of ADHDin thepast year, on

the basis of Diagnostic and Statistical Manual of Mental Disorders,

Fourth Edition, criteria.

RESULTS: Atotal of 8.7%(95%confidence interval [CI]:7.3%–10.1%) of

children met criteria for ADHD. Prenatal tobacco exposure (adjusted

odds ratio [aOR]: 2.4 [95%CI: 1.5–3.7]) and higher current blood lead

concentrations (aORfor third versus first tertile: 2.3[95%CI:1.5–3.8])

were independently associated with ADHD. Compared with children

withneither exposure,childrenwithbothexposures(prenatal tobacco

exposureandthird-tertileleadlevels) hadanevengreater riskof ADHD

(aOR:8.1[95%CI:3.5–18.7]) thanwouldbeexpected if theindependent

risks were multiplied (tobacco-lead exposure interaction term, P

.001).

CONCLUSIONS: Prenatal tobacco and childhood lead exposures are

associated withADHDinUSchildren,especiallyamongthosewithboth

exposures. Reduction of thesecommon toxicant exposures maybean

important avenue for ADHD prevention. Pediatrics 2009;124:

e1054–e1063
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ABBREVIATIONS

ADHD—attention-deficit/hyperactivity disorder

CI—confidence interval

aOR—adjusted odds ratio

DSM-IV—Diagnostic and Statistical Manual of Mental Disorders,

Fourth Edition

NHANES—National Health and Nutrition Examination Survey

DISC—Diagnostic Interview Schedule for Children

PAF—population attributable fraction

Data analyzed for this investigation werecollected by the

National Center for Health Statistics. All analyses,

interpretations, and conclusions expressed in this article are

those of theauthors and not theNational Center for Health

Statistics, which is responsible only for the initial data.
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• Conclusions 
– Importance du repérage et de la prise en charge du tabagisme chez 

femme enceinte 

– Repérage des troubles psy chez la femme enceinte 


