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Introduction

Although the prevalence of smoking in the general population is declining, the rate of diminution

is slowest among women of childbearing age. Further, national surveys conducted in the mid and

late 1990s in both Canada and the United States have found that, among pregnant women,

approximately 20 percent smoked cigarettes during pregnancy. As approximately 4 to 5 million

live births occur each year in North America, the number of unborn children exposed to the

constituents of smoke via maternal smoking habits (not to mention second-hand smoke exposure,

even if the mother-to-be does not smoke) is enormous and has extensive, wide-ranging

repercussions for a large number of children. In this brief, condensed review, I will touch upon

findings in the study of tobacco consumption during pregnancy with respect to growth, cognitive

functions and behaviour in child development. Most of the references provided will direct the

interested reader to a large body of literature on this topic.

©2002-2026 ABILIO | TOBACCO AND PREGNANCY 1



Subject

Since its recognition in 1957,1 the most consistently reported effect of cigarette smoking on

pregnancy has been the lowered birth weight in offspring. The two key ingredients of cigarette

smoke that impact upon foetal growth are carbon monoxide and nicotine. Both reduce the

amount of oxygen available to the foetus. Furthermore, nicotine can cross the placenta and affect

the foetal cardiovascular and central nervous system (CNS). It is generally accepted that

smoking during pregnancy reduces foetal growth (birth weight, birth length and head

circumference) in a dose-response fashion.2 Thus, the average reduction in birth weight

associated with smoking one pack of cigarettes a day is approximately 200 grams. Among

pregnant teenagers (who are more likely to smoke than older pregnant women) the reduction in

birth measures is more pronounced than in a similar cohort of adult women.3

Problems, research context and key research questions

The effect of prenatal cigarette exposure on growth in older children is not as definitive as the

effects of exposure on infants. However, recent studies have shown that negative early growth

effects are overcome within the first few years.4,2,5 In fact, by age six, the children of heavy

smokers have been found to be heavier but not taller than control subjects,7 with increased

skinfold thickness2 (a measure of percentage body fat). The choice of bottle-feeding or a shorter

duration of breast-feeding by women who smoked during pregnancy appeared to play an

important positive role in the catch-up observed among the infants of smokers. This finding is

consistent with the literature showing that children who were bottle-fed grew faster than

children who were breast-fed.6

Moving from growth effects to possible cognitive relationships with prenatal tobacco exposure,

in utero exposure has been associated with poorer auditory orientation and responsiveness and

increased tremors and startles7 in infants. In preschool and school-aged children, several

investigators have reported lower scores on tests of general cognitive performance in children

born to women who smoked cigarettes, with the effects being dose-related.8–11 In one of these

tests,12 cognitive functioning at age three was higher among the children of mothers who quit

smoking during pregnancy than among the children whose mothers smoked throughout

pregnancy. In most studies, the primary discriminating variables between the children of

smokers compared to children of non-smokers or women who quit smoking were subtests in the

verbal domain, including language development,8,9 verbal IQ,13 and the auditory aspects of
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reading.14 It is noteworthy that a recent study using animals found that nicotine had a marked

disruptive effect upon synaptic development in the auditory cortex.15

Investigators have also reported associations between prenatal tobacco exposure and increased

activity, inattention and impulsivity in subjects ranging from 4 to 16 years of age.16 Their reports

have also shown an apparent link between in utero cigarette exposure and behavioural and

psychological problems: in toddlers, who were identified as being more likely to display

oppositional and aggressive behaviour,17, 18 in school-aged children, who exhibited behavioural

problems,19 and in adolescents, who presented  adolescent conduct disorder, substance use and

depression.20, 21 Lastly, several workers have found that prenatal tobacco exposure increased the

likelihood of cigarette smoking among offspring21–23 ― an observation that, based on animal

findings, may be partially attributable to physiological changes resulting from prenatal nicotine

exposure.24, 25

Conclusion

In sum, the scientific evidence suggests that smoking during pregnancy is associated with a

number of adverse effects on the growth, cognitive development and behaviour of exposed

offspring. This association is likely to include a complex interaction between three factors:

1. a direct neurophysiological teratological impact of the constituents of tobacco. Strong
support for this finding is derived from the large body of evidence indicating that nicotine
targets specific neurotransmitter receptors in the foetal brain25 with such receptors being
present by the fourth week of gestation in the human.26

2. the lifestyle environment that is prevalent among women who smoke during pregnancy.
This environment may pose an additional risk to their offspring. Indeed, women who smoke
during pregnancy are less likely to breast-feed and are more likely to use other drugs,
including alcohol.

3. a genetic component. For example, prenatal tobacco exposure may be a causative factor in
producing more impulsive children but it is also possible that women who are more
impulsive may be more likely to smoke and produce more impulsive children. The
complexity of the etiology of the adverse outcomes discussed above makes it very difficult
to categorically state that the outcomes are “caused by” prenatal tobacco exposure.
However, the evidence from literature on both animals and humans is very convincing:
smoking during pregnancy is a contributing factor to a host of short- and long-term effects
on the growth and neurobehavioural development of offspring.
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Implications

On a number of levels, recognizing and clarifying the effects of maternal smoking will enhance

the ability of policy makers and service providers to conduct informed and informative

interventions. For example, most obstetricians and paediatricians are aware of the link between

cigarette smoking and lowered birth weight, but many are not cognizant of the longer-term risks

associated with smoking during pregnancy. Knowing about these risks will facilitate early

detection of the adverse consequences of smoking in offspring at risk, thereby increasing the

likelihood of successful intervention in the areas of language development and attention

disorders.

Last, but certainly not least, being able to specify and publicize the consequences of smoking

during pregnancy would add another resource to our consciousness-raising arsenal, the better to

convince pregnant women, especially those of the younger generations, to stop or reduce

tobacco consumption. It would also reduce the likelihood that women of reproductive age would

initiate smoking.

References

1. Simpson WJ. A preliminary report of cigarette smoking and the incidence of prematurity. 

 1957;73:808-815.

American Journal of Obstetrics

& Gynecology

2. Fried PA, Watkinson B, Gray R. Growth from birth to early adolescence in offspring prenatally exposed to cigarettes and

marijuana. 1999;21(5):513-525.Neurotoxicology & Teratology 

3. Day N, Cornelius M, Goldschmidt L, Richardson G, Robles N, Taylor P. The effects of prenatal tobacco and marijuana use

on offspring growth from birth through 3 years of age.  1992;14(6):407-414.Neurotoxicology & Teratology

4. Cornelius MD, Taylor PM, Geva D, Day NL. Prenatal tobacco and marijuana use in adolescents: Effects on offspring

gestational age, growth and morphology.  1995;95(5):738-743.Pediatrics

5. Vik T, Jacobsen G, Vatten L, Bakketeig LS. Pre- and post-natal growth in children of women who smoked in pregnancy.

 1996;45(3):245-255.Early Human Development

6. Dewey KG, Heinig MJ, Nommsen LA, Peerson JM, Lonnerdal B. Growth of breast-fed and formula-fed infants from 0 to 18

months: the Darling study.  1992;89(6 pt 1):1035-1041.Pediatrics

7. Fried PA. Cigarettes and marijuana: Are there measurable long-term neurobehavioral teratogenic effects?

 1989;10(3):577-583.Neurotoxicology

©2002-2026 ABILIO | TOBACCO AND PREGNANCY 4



8. Fried PA, Watkinson B. 12- and 24-month neurobehavioural follow-up of children prenatally exposed to marihuana,

cigarettes and alcohol.  1988;10(4):305-313.Neurotoxicology & Teratology

9. Fried PA, Watkinson,B. 36- and 48-month neurobehavioral follow-up of children prenatally exposed to marijuana,

cigarettes and alcohol.  1990;11(2):49-58.Journal of Developmental and Behavioral Pediatrics

10. Fried PA, O’Connell CM, Watkinson B. 60- and 72-month follow-up of children prenatally exposed o marijuana, cigarettes

and alcohol: Cognitive and language assessment.  1992;13(6): 383-
391.

Journal of Developmental and Behavioral Pediatrics

11. Olds DL, Henderson CR, Tatelbaum R. Intellectual impairment in children of women who smoke cigarettes during

pregnancy.  1994;93(2):221-227.Pediatrics

12. Sexton M, Fox NL, Hebel JR. Prenatal exposure to tobacco: II effects on cognitive functioning at age three. 

 1990;19(1):72-77.

International

Journal of Epidemiology

13. Fried PA, Watkinson B, Gray R. Differential effects on cognitive functioning in 9 to12-year olds prenatally exposed to

cigarettes and marihuana.  1998;20(3):293-306.Neurotoxicology & Teratology

14. Fried PA, Watkinson B, Siegel LS. Reading and language in 9- to 12-year olds prenatally exposed to cigarettes and

marijuana.  1997;19(3):171-183.Neurotoxicology & Teratology

15. Aramakis VB, Hsieh CY, Leslie FM, Metherate R. A critical period for nicotine-induced disruption of synaptic development

in rat auditory cortex. 2000;20(16):6106-6116.Journal of Neuroscience 

16. Fried PA, Watkinson B. Differential effects on facets of attention in adolescents prenatally exposed to cigarettes and

marihuana.  2001;23(5):421-430.Neurotoxicology & Teratology

17. Brook JS, Brook DW, Whiteman M. The influence of maternal smoking during pregnancy on the toddler’s negativity.

2000;154(4):381-385.Archives of Pediatrics & Adolescent Medicine 

18. Day NL, Richardson G, Goldschmidt L, Cornelius M. Effects of prenatal tobacco exposure on preschoolers’ behavior.

 2000;21(3):180-188.Journal of Developmental and Behavioral Pediatrics

19. Fergusson DM, Horwood LJ, Lynskey MT. Maternal smoking before and after pregnancy: Effects on behavioral outcomes

in middle childhood.  1993;92(6):815-822.Pediatrics

20. Fergusson DM., Woodward LJ, Horwood LJ. Maternal smoking during pregnancy and psychiatric adjustment in late

adolescence.  1998;55(8):721-727.Archives of General Psychiatry

21. Griesler PC, Kandel DB, Davies M. Maternal smoking in pregnancy, child behavior problems, and adolescent smoking

 1998;8(2):159-185.

. 

Journal of Research on Adolescence

©2002-2026 ABILIO | TOBACCO AND PREGNANCY 5



22. Kandel DB, Wu P, Davies M. Maternal smoking during pregnancy and smoking by adolescent daughters. 

 1994;84(9):1407-1413.

American Journal

of Public Health

23. Cornelius MD, Leech SL, Goldschmidt L, Day NL. Prenatal tobacco exposure: is it a risk factor for early tobacco

experimentation?   2000;2(1):45-52.Nicotine & Tobacco Research

24. Nordberg A, Zhang XA, Fredriksson A, Erikkson P. Neonatal nicotine exposure induces permanent changes in brain

nicotinic receptors and behaviour in adult mice.  1991;63(1-2):201-207.Developmental Brain Research

25. Slotkin TA. Fetal nicotine or cocaine exposure: which one is worse? 

 1998;285(3):931-945.

Journal of Pharmacology and Experimental

Therapeutics

26. Hellsrom-Lndhal E, Seiger A, Kjaeldgaard A, Nordberg A. Nicotine-induced alterations in the expression of nicotinic
receptors in primary cultures from human prenatal brain. Neuroscience 2001;105(3):527-534.

©2002-2026 ABILIO | TOBACCO AND PREGNANCY 6


