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Tobacco Smoke:  
What’s in there anyway?

4000 chemical compounds
ETS - Group A Carcinogen
>60 cancer causing agents
Ingredients include:

Nicotine
Carbon monoxide
Formaldehyde
Benzene
Ammonia

Associated with a multitude 
of health consequences for 
smokers and others



Measuring Exposure to 
Tobacco Smoke

Self-report
Birth certificates (prenatal exposure)
Who, what, when, where, how?
Potential bias

Air sampling
Particulates (< 1 micron average)
Nicotine

Biomarkers
Nicotine
Cotinine
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Cotinine as an Exposure Measure

Short Term (48-72hrs)
Serum
Urine

Saliva

Breast Milk

Long Term
Hair
Meconium



44.5 Million Adult Smokers in US
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Health Consequences 
for Smokers

27%

19%

19%

24%

4%
7%

442,398 US deaths 
attributable each year 
to cigarette smoking

Lung cancer
124,813

Coronary heart 
disease
81,976

Chronic lung 
disease
82,431

Other 
diagnoses
104,785

Stroke
17,445

Other cancers
30,948

MMWR 2002;51(14):300–3



Greater Severity of Effects at 
Younger Age of Exposure
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“Nicotine exposure is 
likely to be the single 
most widespread 
prenatal chemical insult
in the world, continuing 
unabated despite 
decades of educational 
and medical 
intervention.”

Slotkin. JPET. 1998; 285: 931-945
Santrock, 2001. Child Development, 9th Edition, p 109.

Prenatal 
Exposure



Characteristics of the 
Smoking Mother 

(11% of pregnancies)

� Socioeconomic status

� Age

� Education

� Risk taking

� Prenatal care

Less likely to breast feed



Women Smokers

2%11%>16 Years Education

26%33%9-11 Years Education

Pregnant WomenWomen



Unaware 

of the 

Dangers?



What Happens When 
Mom Smokes?

Nicotine - detected in 
amniotic fluid at levels 
88% higher than maternal 
levels

Nicotine - detected in fetal 
circulation at levels 15%
higher than maternal levels

Luck et al. Devel Pharmacol Ther. 1985; 8: 384-95



Hair Cotinine Concentrations 
Among Mothers and Newborns
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Pregnancy Outcomes in 
Smoking Women

Placental abruption

Premature rupture of 
membranes (PROM)

Placenta previa

Spontaneous abortion

Preterm birth

Low birth weight

Reduced fetal growth

What about ETS?



ETS Exposure (hair cotinine) and Adjusted 
Risk of Preterm Delivery - Nonsmokers
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Adjusted Loss in Birth Weight by 
Tobacco Smoke Exposure
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Smoking (cotinine) and Birth Weight 
Effects at Low Levels of Exposure

England et al. Am J Epi, 2001; 153:954-960



Smoking Relapse 
After Pregnancy

56% of smoking women quit smoking for at 
least 1 week during pregnancy

14% of women stopped smoking in the 1st

trimester

72% of women who quit during pregnancy 
were smoking regularly again by 17 months 
postpartum

Kahn et al. Am J Public Hlth, 2002; 92: 1-11; CDC. MMWR, 2002



ETS Exposure among Children

25% of US children are 
exposed to ETS in their 
homes by parent report

>50% of children have 
measurable levels of 
exposure using cotinine, 
a biological marker 

CDC, 2005

Melanie Wakefield for
Tobacco Control 2000; 9



Tobacco Smoke Links
to Infant & Child Health

Poor growth

Otitis media 

(2-4 X � risk)

Hearing loss

Colic (2 X � risk)

SIDS (2.5-3 X � risk)

Respiratory illness

Asthma exacerbation

Atopy

$4.6 billion annually in health care costs*

*Aligne & Stoddard. Arch Pediatr Adolesc Med, 1997; 151: 648-653



Neurobehavioral Effects 
Nicotine’s Effects on the Developing 

Nervous System

Decreased nerve cell proliferation and 
differentiation

Delayed myelination

Irregular patterns of apoptosis

Altered structure and function



Prenatal Tobacco Smoke and
Newborn Neurobehavior

­ Tremulousness

­ Excitability

¯ Arousal

¯ Orientation

¯ State regulation

¯ Habituation

­ Tone & ¯ Tone ???

­ Abnormal reflexes

­ Irritability

­ Pitch of cry



Tobacco Smoke and Finnegan 
Withdrawal Scores in the Newborn
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Godding et al. Pediatr Research. 2004; 55, 645-651

*****

*   p <.05

**  p < .01



Links Between Tobacco Smoke 
Exposure and Cognitive Abilities

Intelligence

Verbal 
comprehension

Achievement

Language

Reading

Math

Problem 
solving

Development



Maternal Smoking and Idiopathic 
Mental Retardation
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Prenatal Tobacco Smoke 
Exposure and IQ at Ages 9-12
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Cotinine and Reading Ability
Log-linear Model

Yolton et al 2005. Env Hlth Persp; 113: 98-103



Cotinine and Reading Ability
Linear Models above and below 80th percentile

Yolton et al 2005. Env Hlth Persp; 113: 98-103
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p=0.02



� �� � � �� � 	
 � � � �� � � 
 � � � �� � � � � �� �� � � �� � 	
 � � � �� � � 
 � � � �� � � � � �� �� � � �� � 	
 � � � �� � � 
 � � � �� � � � � �� �� � � �� � 	
 � � � �� � � 
 � � � �� � � � � �

 � � �� � ��� �� � � 
 � �� �
 � � �� � ��� �� � � 
 � �� �
 � � �� � ��� �� � � 
 � �� �
 � � �� � ��� �� � � 
 � �� �

Impulsiveness

Risk Taking

Rebelliousness

Negativity

Attention Deficit

Externalizing

Conduct Disorder



Prenatal Tobacco Smoke Exposure 
and Behavior at Age 12
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Maternal Smoking and 
Conduct Disorder in Boys
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Percent Children Scoring in Clinical 
Range by Tertiles of Serum Cotinine
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Adjusted* Effect of Serum 
Cotinine on Child Behavior
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p=.002



Adjusted* Effect of Serum Cotinine on 
Externalizing Behavior
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Adjusted* Effect Serum Cotinine on 
Internalizing Behavior
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* Adjusted for age, race, sex, and asthma severity as needed



ETS and Child Sleep

� Bedtime Resistance 
� Sleep Onset Delay 
� Sleep Anxiety 
� Night Wakings
� Parasomnias
� Sleep Disordered Breathing
� Daytime Sleepiness

Controls for covariates
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Daytime Sleepiness
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The Bottom Line

Tobacco smoke has been linked with prematurity and a 
variety of infant and child health problems

Tobacco smoke exposure has been linked with child 
cognitive deficits and behavior problems

Preliminary data suggests a relationship between tobacco 
smoke and child sleep difficulties

Millions of children are potentially affected by exposure to 
tobacco smoke  

There is NO safe level of tobacco smoke 
exposure for children


