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            Abstract
Objective:
Perform a systematic review of studies reporting on the association between maternal prenatal cigarette smoking and child overweight.
Design:
Meta-analysis of observational studies.
Data sources:
Medline search and review of reference lists among studies published through June 2006.
Review methods:
Included studies reported an association between maternal smoking during pregnancy and risk of overweight among children at least 2 years of age. We did not include in the meta-analysis studies that provided only a continuous measure of adiposity, although those studies are discussed separately.
Results:
Based on results of 84â€‰563 children reported in 14 observational studies, children whose mothers smoked during pregnancy were at elevated risk for overweight (pooled adjusted odds ratio (OR) 1.50, 95% CI: 1.36, 1.65) at ages 3â€“33 years, compared with children whose mothers did not smoke during pregnancy. The pooled estimate from unadjusted odds ratios (OR 1.52, 95% CI: 1.36, 1.69) was similar to the adjusted estimate, suggesting that sociodemographic and behavioral differences between smokers and nonsmokers did not explain the observed association. Although we observed evidence for publication bias, simulating a symmetric set of studies yielded a similar estimate (OR 1.40, 95% CI: 1.26, 1.55).
Conclusions:
Prenatal smoking exposure appears to increase rates of overweight in childhood. In parts of the world undergoing the epidemiologic transition, the continuing increase in smoking among young women could contribute to spiraling increases in rates of obesity-related health outcomes in the 21st century.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$259.00 per year
only $21.58 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1[image: ]


Figure 2[image: ]


Figure 3[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        From conception to infancy â€” early risk factors for childhood obesity
                                        
                                    

                                    
                                        Article
                                        
                                         03 July 2019
                                    

                                

                                Elvira LarquÃ©, Idoia Labayen, â€¦ Kurt Widhalm

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Decreased head circumference at birth associated with maternal tobacco smoke exposure during pregnancy on the Japanese prospective birth cohort study
                                        
                                    

                                    
                                        Article
                                         Open access
                                         23 September 2021
                                    

                                

                                Tadashi Shiohama, Aya Hisada, â€¦ the Japan Environment Childrenâ€™s Study (JECS) Group

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Association of maternal caffeine intake during pregnancy with low birth weight, childhood overweight, and obesity: a meta-analysis of cohort studies
                                        
                                    

                                    
                                        Article
                                        
                                         09 June 2020
                                    

                                

                                Feng Jin & Chong Qiao

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Department of Health and Human Services CfDCaP. Tobacco Control State Highlights 2002: Impact and Opportunity. Office on Smoking and Health: Atlanta, GA, 2002.

	Orleans CT, Barker DC, Kaufman NJ, Marx JF . Helping pregnant smokers quit: meeting the challenge in the next decade. Tob Control 2000; 9 (Suppl 3): III6â€“III11.
PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Taylor TLD, Bryant A, Keyse L, McDuff TJ . Smoking-Related Behavior and Attitudes, 2005. Office for National Statistics: London, 2006.

                    Google ScholarÂ 
                

	Hamilton BE, Martin JA, Sutton PD . Births: Preliminary data for 2003. National Vital Statistics Reports 2004; 53: 1â€“18.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Samet J, Young SY . Women and the Tobacco Epidemic: Challenges for the 21st Century. World Health Organization: Geneva, 2001.

                    Google ScholarÂ 
                

	Kramer MS . Determinants of low birth weight: methodological assessment and meta-analysis. Bull World Health Organ 1987; 65: 663â€“737.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Oken E, Gillman MW . Fetal origins of obesity. Obes Res 2003; 11: 496â€“506.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Popkin BM . The nutrition transition and obesity in the developing world. J Nutr 2001; 131: 871Sâ€“873S.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Eriksson JG, Forsen T, Tuomilehto J, Winter PD, Osmond C, Barker DJ . Catch-up growth in childhood and death from coronary heart disease. BMJ 1999; 318: 427â€“431.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Bogen DL, Hanusa BH, Whitaker RC . The effect of breast-feeding with and without formula use on the risk of obesity at 4 years of age. Obes Res 2004; 12: 1527â€“1535.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Hediger ML, Overpeck MD, Kuczmarski RJ, Ruan WJ . Association between infant breastfeeding and overweight in young children. JAMA 2001; 285: 2453â€“2460.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Toschke AM, Beyerlein A, von Kries R . Children at high risk for overweight: a classification and regression trees analysis approach. Obes Res 2005; 13: 1270â€“1274.
PubMedÂ 
    
                    Google ScholarÂ 
                

	von Kries R . [Obesity among Bavarian childrenâ€”experiences from school admittance examinations]. Gesundheitswesen 2004; 66 (Suppl 1): S80â€“S85.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Adams AK, Harvey HE, Prince RJ . Association of maternal smoking with overweight at age 3 y in American Indian children. Am J Clin Nutr 2005; 82: 393â€“398.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Al Mamun A, O'Callaghan FV, Alati R, O'Callaghan M, Najman JM, Williams GM et al. Does maternal smoking during pregnancy predict the smoking patterns of young adult offspring? A birth cohort study. Tob Control 2006; 15: 452â€“457.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Bergmann KE, Bergmann RL, Von Kries R, Bohm O, Richter R, Dudenhausen JW et al. Early determinants of childhood overweight and adiposity in a birth cohort study: role of breast-feeding. Int J Obes Relat Metab Disord 2003; 27: 162â€“172.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Chen A, Pennell ML, Klebanoff MA, Rogan WJ, Longnecker MP . Maternal smoking during pregnancy in relation to child overweight: follow-up to age 8 years. Int J Epidemiol 2006; 35: 121â€“130.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Dubois L, Girard M . Early determinants of overweight at 4.5 years in a population-based longitudinal study. Int J Obes (Lond) 2006; 30: 610â€“617.
CASÂ 
    
                    Google ScholarÂ 
                

	Oken E, Huh SY, Taveras EM, Rich-Edwards JW, Gillman MW . Associations of maternal prenatal smoking with child adiposity and blood pressure. Obes Res 2005; 13: 2021â€“2028.
PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Power C, Jefferis BJ . Fetal environment and subsequent obesity: a study of maternal smoking. Int J Epidemiol 2002; 31: 413â€“419.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Reilly JJ, Armstrong J, Dorosty AR, Emmett PM, Ness A, Rogers I et al. Early life risk factors for obesity in childhood: cohort study. BMJ 2005; 330: 1357.
PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Salsberry PJ, Reagan PB . Dynamics of early childhood overweight. Pediatrics 2005; 116: 1329â€“1338.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Toschke AM, Koletzko B, Slikker Jr W, Hermann M, von Kries R . Childhood obesity is associated with maternal smoking in pregnancy. Eur J Pediatr 2002; 161: 445â€“448.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Toschke AM, Montgomery SM, Pfeiffer U, von Kries R . Early intrauterine exposure to tobacco-inhaled products and obesity. Am J Epidemiol 2003; 158: 1068â€“1074.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	von Kries R, Toschke AM, Koletzko B, Slikker Jr W . Maternal smoking during pregnancy and childhood obesity. Am J Epidemiol 2002; 156: 954â€“961.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Whitaker RC . Predicting preschooler obesity at birth: the role of maternal obesity in early pregnancy. Pediatrics 2004; 114: e29â€“e36.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Wideroe M, Vik T, Jacobsen G, Bakketeig LS . Does maternal smoking during pregnancy cause childhood overweight? Paediatr Perinat Epidemiol 2003; 17: 171â€“179.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, Rennie D et al. Meta-analysis of observational studies in epidemiology: a proposal for reporting. Meta-analysis of observational studies in epidemiology (MOOSE) group. JAMA 2000; 283: 2008â€“2012.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	DerSimonian R, Laird N . Meta-analysis in clinical trials. Control Clin Trials 1986; 7: 177â€“188.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Higgins JP, Thompson SG . Quantifying heterogeneity in a meta-analysis. Stat Med 2002; 21: 1539â€“1558.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Begg CB, Mazumdar M . Operating characteristics of a rank correlation test for publication bias. Biometrics 1994; 50: 1088â€“1101.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Duval S, Tweedie R . Trim and fill: a simple funnel-plot-based method of testing and adjusting for publication bias in meta-analysis. Biometrics 2000; 56: 455â€“463.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Fried PA, James DS, Watkinson B . Growth and pubertal milestones during adolescence in offspring prenatally exposed to cigarettes and marihuana. Neurotoxicol Teratol 2001; 23: 431â€“436.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Vik T, Jacobsen G, Vatten L, Bakketeig LS . Pre- and post-natal growth in children of women who smoked in pregnancy. Early Hum Dev 1996; 45: 245â€“255.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Blake KV, Gurrin LC, Evans SF, Beilin LJ, Landau LI, Stanley FJ et al. Maternal cigarette smoking during pregnancy, low birth weight and subsequent blood pressure in early childhood. Early Hum Dev 2000; 57: 137â€“147.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Williams S, Poulton R . Twins and maternal smoking: ordeals for the fetal origins hypothesis? BMJ 1999; 318: 897â€“900.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Tanaka T, Matsuzaki A, Kuromaru R, Kinukawa N, Nose Y, Matsumoto T et al. Association between birthweight and body mass index at 3 years of age. Pediatr Int 2001; 43: 641â€“646.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	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. Neurotoxicol Teratol 1992; 14: 407â€“414.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Leary SD, Smith GD, Rogers IS, Reilly JJ, Wells JC, Ness AR . Smoking during pregnancy and offspring fat and lean mass in childhood. Obesity (Silver Spring) 2006; 14: 2284â€“2293.

                    Google ScholarÂ 
                

	Goldstein H . Factors influencing the height of seven year old childrenâ€”results from the National Child Development Study. Hum Biol 1971; 43: 92â€“111.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Butler NR, Goldstein H . Smoking in pregnancy and subsequent child development. Br Med J 1973; 4: 573â€“575.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Fogelman KR, Manor O . Smoking in pregnancy and development into early adulthood. BMJ 1988; 297: 1233â€“1236.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Fisch RO, Bilek MK, Ulstrom R . Obesity and leanness at birth and their relationship to body habitus in later childhood. Pediatrics 1975; 56: 521â€“528.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Naeye RL . Influence of maternal cigarette smoking during pregnancy on fetal and childhood growth. Obstet Gynecol 1981; 57: 18â€“21.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Ong KK, Ahmed ML, Emmett PM, Preece MA, Dunger DB . Association between postnatal catch-up growth and obesity in childhood. BMJ 2000; 320: 967â€“971.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Ong KK, Preece MA, Emmett PM, Ahmed ML, Dunger DB . Size at birth and early childhood growth in relation to maternal smoking, parity and infant breast-feeding: longitudinal birth cohort study and analysis. Pediatr Res 2002; 52: 863â€“867.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Jones G, Riley M, Dwyer T . Maternal smoking during pregnancy, growth, and bone mass in prepubertal children. J Bone Miner Res 1999; 14: 146â€“151.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Leary S, Davey Smith G, Ness A . Smoking during pregnancy and components of stature in offspring. Am J Hum Biol 2006; 18: 502â€“512.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Rantakallio P . A follow-up study up to the age of 14 of children whose mothers smoked during pregnancy. Acta Paediatr Scand 1983; 72: 747â€“753.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Wingerd J, Schoen EJ . Factors influencing length at birth and height at five years. Pediatrics 1974; 53: 737â€“741.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	MacArthur C, Knox EG, Lancashire RJ . Effects at age nine of maternal smoking in pregnancy: experimental and observational findings. BJOG 2001; 108: 67â€“73.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	MacArthur C, Newton JR, Knox EG . Effect of anti-smoking health education on infant size at birth: a randomized controlled trial. Br J Obstet Gynaecol 1987; 94: 295â€“300.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Fox NL, Sexton M, Hebel JR . Prenatal exposure to tobacco: I. Effects on physical growth at age three. Int J Epidemiol 1990; 19: 66â€“71.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Montgomery SM, Ekbom A . Smoking during pregnancy and diabetes mellitus in a British longitudinal birth cohort. BMJ 2002; 324: 26â€“27.
PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Power C, Li L, Manor O, Davey Smith G . Combination of low birth weight and high adult body mass index: at what age is it established and what are its determinants? J Epidemiol Community Health 2003; 57: 969â€“973.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Huang RC, Burke V, Newnham JP, Stanley FJ, Kendall GE, Landau LI et al. Perinatal and childhood origins of cardiovascular disease. Int J Obes (Lond) 2007; 31: 236â€“244.
CASÂ 
    
                    Google ScholarÂ 
                

	Law CM, Barker DJ, Bull AR, Osmond C . Maternal and fetal influences on blood pressure. Arch Dis Child 1991; 66: 1291â€“1295.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Lawlor DA, Najman JM, Sterne J, Williams GM, Ebrahim S, Davey Smith G . Associations of parental, birth, and early life characteristics with systolic blood pressure at 5 years of age: findings from the Mater-University study of pregnancy and its outcomes. Circulation 2004; 110: 2417â€“2423.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Gillman MW . Developmental origins of health and disease. N Engl J Med 2005; 353: 1848â€“1850.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Miller HC, Hassanein K, Hensleigh PA . Fetal growth retardation in relation to maternal smoking and weight gain in pregnancy. Am J Obstet Gynecol 1976; 125: 55â€“60.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Cliver SP, Goldenberg RL, Cutter GR, Hoffman HJ, Davis RO, Nelson KG . The effect of cigarette smoking on neonatal anthropometric measurements. Obstet Gynecol 1995; 85: 625â€“630.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Harvey NC, Poole JR, Javaid MK, Dennison EM, Robinson S, Inskip HM et al. Parental determinants of neonatal body composition. J Clin Endocrinol Metab 2007; 92: 523â€“526.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Williamson DF, Madans J, Anda RF, Kleinman JC, Giovino GA, Byers T . Smoking cessation and severity of weight gain in a national cohort. N Engl J Med 1991; 324: 739â€“745.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Li MD, Parker SL, Kane JK . Regulation of feeding-associated peptides and receptors by nicotine. Mol Neurobiol 2000; 22: 143â€“165.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Jo YH, Talmage DA, Role LW . Nicotinic receptor-mediated effects on appetite and food intake. J Neurobiol 2002; 53: 618â€“632.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Burke V, Gracey MP, Milligan RA, Thompson C, Taggart AC, Beilin LJ . Parental smoking and risk factors for cardiovascular disease in 10- to 12-year-old children. J Pediatr 1998; 133: 206â€“213.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Johnson RK, Wang MQ, Smith MJ, Connolly G . The association between parental smoking and the diet quality of low-income children. Pediatrics 1996; 97: 312â€“317.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Crawley HF, While D . Parental smoking and the nutrient intake and food choice of British teenagers aged 16â€“17 years. J Epidemiol Community Health 1996; 50: 306â€“312.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Toschke AM, Ehlin AG, von Kries R, Ekbom A, Montgomery SM . Maternal smoking during pregnancy and appetite control in offspring. J Perinat Med 2003; 31: 251â€“256.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Williams CM, Kanagasabai T . Maternal adipose tissue response to nicotine administration in the pregnant rat: effects on fetal body fat and cellularity. Br J Nutr 1984; 51: 7â€“13.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Newman MB, Shytle RD, Sanberg PR . Locomotor behavioral effects of prenatal and postnatal nicotine exposure in rat offspring. Behav Pharmacol 1999; 10: 699â€“706.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Holloway AC, Lim GE, Petrik JJ, Foster WG, Morrison KM, Gerstein HC . Fetal and neonatal exposure to nicotine in Wistar rats results in increased beta cell apoptosis at birth and postnatal endocrine and metabolic changes associated with type 2 diabetes. Diabetologia 2005; 48: 2661â€“2666.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Grove KL, Sekhon HS, Brogan RS, Keller JA, Smith MS, Spindel ER . Chronic maternal nicotine exposure alters neuronal systems in the arcuate nucleus that regulate feeding behavior in the newborn rhesus macaque. J Clin Endocrinol Metab 2001; 86: 5420â€“5426.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Chen WJ, Kelly RB . Effect of prenatal or perinatal nicotine exposure on neonatal thyroid status and offspring growth in rats. Life Sci 2005; 76: 1249â€“1258.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Gao Y-J, Holloway AC, Zeng Z, Lim GE, Petrik JJ, Foster WG et al. Prenatal exposure to nicotine causes postnatal obesity and altered perivascular adipose tissue function. Obes Res 2005; 13: 1â€“6.

                    Google ScholarÂ 
                

	Pausova Z, Paus T, Sedova L, Berube J . Prenatal exposure to nicotine modifies kidney weight and blood pressure in genetically susceptible rats: a case of gene-environment interaction. Kidney Int 2003; 64: 829â€“835.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Mantzoros CS, Varvarigou A, Kaklamani VG, Beratis NG, Flier JS . Effect of birth weight and maternal smoking on cord blood leptin concentrations of full-term and preterm newborns. J Clin Endocrinol Metab 1997; 82: 2856â€“2861.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Ozkan B, Ermis B, Tastekin A, Doneray H, Yildirim A, Ors R . Effect of smoking on neonatal and maternal serum and breast milk leptin levels. Endocr Res 2005; 31: 177â€“183.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Helland IB, Reseland JE, Saugstad OD, Drevon CA . Smoking related to plasma leptin concentration in pregnant women and their newborn infants. Acta Paediatr 2001; 90: 282â€“287.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Coutant R, Boux de Casson F, Douay O, Mathieu E, Rouleau S, Beringue F et al. Relationships between placental GH concentration and maternal smoking, newborn gender, and maternal leptin: possible implications for birth weight. J Clin Endocrinol Metab 2001; 86: 4854â€“4859.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Huang JS, Lee TA, Lu MC . Prenatal programming of childhood overweight and obesity. Matern Child Health J 2007; 11: 461â€“473.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Parazzini F, Davoli E, Rabaiotti M, Restelli S, Stramare L, Dindelli M et al. Validity of self-reported smoking habits in pregnancy: a saliva cotinine analysis. Acta Obstet Gynecol Scand 1996; 75: 352â€“354.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Dallongeville J, Marecaux N, Richard F, Bonte D, Zylberberg G, Fantino M et al. Cigarette smoking is associated with differences in nutritional habits and related to lipoprotein alterations independently of food and alcohol intake. Eur J Clin Nutr 1996; 50: 647â€“654.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM . Prevalence of overweight and obesity in the United States, 1999â€“2004. JAMA 2006; 295: 1549â€“1555.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Jha P, Chaloupka F . Tobacco Control in Developing Countries. Oxford University Press: Gary, NC, 2000, 512 pp.

                    Google ScholarÂ 
                


Download references




Acknowledgements
This project was supported by grants from the Robert Wood Johnson Foundation, the National Institutes of Health (HD 34568, HL 64925, HL 68041, HD 44807, HL 07374), and by Harvard Medical School and the Harvard Pilgrim Health Care Foundation. We appreciate the assistance of Trish Elliott with database development.


Author information
Authors and Affiliations
	Department of Ambulatory Care and Prevention, Obesity Prevention Program, Harvard Medical School and Harvard Pilgrim Health Care, Boston, MA, USA
E OkenÂ &Â M W Gillman

	Cardiovascular Epidemiology Research Unit, Beth Israel Deaconess Medical Center, Boston, MA, USA
E B Levitan

	Department of Nutrition, Harvard School of Public Health, Boston, MA, USA
M W Gillman


Authors	E OkenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	E B LevitanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	M W GillmanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                E Oken.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Oken, E., Levitan, E. & Gillman, M. Maternal smoking during pregnancy and child overweight: systematic review and meta-analysis.
                    Int J Obes 32, 201â€“210 (2008). https://doi.org/10.1038/sj.ijo.0803760
Download citation
	Received: 29 June 2007

	Revised: 20 September 2007

	Accepted: 14 October 2007

	Published: 27 November 2007

	Issue Date: February 2008

	DOI: https://doi.org/10.1038/sj.ijo.0803760


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	smoking
	pregnancy
	overweight
	meta-analysis
	systematic review







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Impact of BMI and smoking in adolescence and at the start of pregnancy on birth weight
                                    
                                

                            
                                
                                    	Rebecka Bramsved
	Staffan MÃ¥rild
	Ingela Lindh


                                
                                BMC Pregnancy and Childbirth (2023)

                            
	
                            
                                
                                    
                                        Study protocol of an economic evaluation embedded in theÂ Midwives and Obstetricians Helping Mothers to Quit Smoking (MOHMQuit) trial
                                    
                                

                            
                                
                                    	Alison Pearce
	Joanne Scarfe
	Megan E. Passey


                                
                                BMC Health Services Research (2023)

                            
	
                            
                                
                                    
                                        Breast feeding, obesity, and asthma association: clinical and molecular views
                                    
                                

                            
                                
                                    	Naghmeh Kian
	Alireza Bagheri
	Roya Kelishadi


                                
                                Clinical and Molecular Allergy (2023)

                            
	
                            
                                
                                    
                                        Maternal smoking during pregnancy links to childhood blood pressure through birth weight and body mass index: NHANES 1999â€“2018
                                    
                                

                            
                                
                                    	Shengxu Li
	Chao Cao
	Elyse O. Kharbanda


                                
                                Journal of Human Hypertension (2023)

                            
	
                            
                                
                                    
                                        Impact of exposure to secondhand smoke on the risk of obesity in early adolescence
                                    
                                

                            
                                
                                    	Keitaro Miyamura
	Nobutoshi Nawa
	Takeo Fujiwara


                                
                                Pediatric Research (2023)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Information
                                
                            
	
                                
                                    Open Access Fees and Funding
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Supplements
                                
                            
	
                                
                                    For Advertisers
                                
                            
	
                                
                                    Subscribe
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors & Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    International Journal of Obesity (Int J Obes)
                
                
    
    
        ISSN 1476-5497 (online)
    
    


                
    
    
        ISSN 0307-0565 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    











    [image: ]







[image: ]
