1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

o WATIG,

HE

M 'NS;))\

D)

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
Am J Public Health. 2012 April ; 102(4): 723-731. d0i:10.2105/AJPH.2011.300214.

Intergenerational Relationships Between the Smoking Patterns
of a Population-Representative Sample of US Mothers and the
Smoking Trajectories of Their Children

Margaret M. Weden, PhD and Jeremy N.V. Miles, PhD
Rand Corporation, Santa Monica, CA

Abstract
Objectives—We assessed intergenerational transmission of smoking in mother-child dyads.

Methods—We identified classes of youth smoking trajectories using mixture latent trajectory
analyses with data from the Children and Young Adults of the National Longitudinal Survey of
Youth (n=6349). We regressed class membership on prenatal and postnatal exposure to maternal
smoking, including social and behavioral variables, to control for selection.

Results—Youth smoking trajectories entailed early-onset persistent smoking, early-onset
experimental discontinued smoking, late-onset persistent smoking, and nonsmoking. The
likelihood of early onset versus late onset and early onset versus nonsmoking were significantly
higher among youths exposed prenatally and postnatally versus either postnatally alone or
unexposed. Controlling for selection, the increased likelihood of early onset versus nonsmoking
remained significant for each exposure group versus unexposed, as did early onset versus late
onset and late onset versus nonsmoking for youths exposed prenatally and postnatally versus
unexposed. Experimental smoking was notable among youths whose mothers smoked but quit
before the child’s birth.

Conclusions—Both physiological and social role-modeling mechanisms of intergenerational
transmission are evident. Prioritization of tobacco control for pregnant women, mothers, and
youths remains a critical, interrelated objective.

Women who smoke during pregnancy are more likely to have offspring who become
adolescent smokers.1~7 Studies link mother’s smoking during pregnancy with youths’ earlier
smoking initiation,37-9 greater persistence in regular smoking,3’ and stronger nicotine
dependency.6:8:10.11

Hypothesized physiological pathways for mother-to-child transmission of smoking are
reviewed elsewherel2-14 and may include inherited susceptibility to addiction alone or in
combination with in utero neurodevelopmental exposure and scarring that activates nicotine
susceptibility. Furthermore, because few women who smoke during pregnancy quit after
delivery1516 higher rates of smoking among offspring may reflect role modeling of maternal
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smoking behavior. Notably, parental smoking is hypothesized to demonstrate pro-smoking
norms and solidify pro-smoking attitudes.17.18

Studies considering both smoking during pregnancy and subsequent maternal smoking
outcomes have sought to distinguish between these proposed social and physiological
transmission pathways.1~4.6.7.9.19 Similarly, studies controlling for family sociodemographic
factors1:2:4.5.7.8.10.11,19.20 or maternal propensity for health or risk taking12-%19 have sought
to further distinguish direct physiological or social transmission from selection. Studies
considering children’s cognitive and behavioral outcomes have shown that selection by
maternal social and behavioral precursors to smoking during pregnancy strongly biases
findings on smoking during pregnancy?1:22; however, it remains unclear whether this is also
the case for youth smoking. Some studies?3:56:19 have observed that smoking during
pregnancy operates independently of subsequent maternal smoking. A few have found that
smoking during pregnancy is only independently associated in select analyses (e.g., for
initiation but not frequency or number of cigarettes®-2 or only among females’-29). Several
have found that smoking during pregnancy does not operate independently of subsequent
maternal smoking behavior,1# and the remaining studies do not address postnatal maternal
smoking.8:9:11

We explored whether these inconsistencies in findings supporting social or physiological
mechanisms for intergenerational transmission can be accounted for by more
comprehensively examining maternal and child smoking behavior. Previous work has
established the advantages of statistical models for youth smoking trajectories that capture
initiation, experimentation, cessation, or continued use.23-28 Studies focusing on parental
smoking concurrent with youth smoking suggest that postnatal exposures may differentially
predispose youths for specific smoking trajectories.2426-28 Only 3 known studies have
considered whether smoking during pregnancy influences youth smoking progression, and
these have shown greater likelihood of early regular use3:11 and telescoping to dependence.8
However, limitations of sample selectivity and measurement and modeling of maternal and
youth smoking outcomes restrict the generalizability and scope of these findings.2° To
specifically address these limitations and more comprehensively assess hypothesized
intergenerational transmission pathways, we used US population—representative data, latent
variable techniques, and a rich set of data on maternal and youth smoking and social and
behavioral selection factors. We characterized trajectories of youth smoking from
adolescence through young adulthood and considered exposure to various maternal smoking
patterns from prebirth to the child’s early adolescence.

METHODS

Data

We study intergenerational transmission of smoking using data from a large population-
representative survey of US mother-child dyads and by employing mixture latent trajectory
analyses and multinomial logistic regression models.

Data were from the Children and Young Adults of the National Longitudinal Survey of
Youth 1979 cohort (NLSY79-CYA), a public use panel survey of all offspring of women in
a population-representative cohort (NLSY79) commissioned by the US Bureau of Labor
Statistics.30 The NLSY79-CYA used a biennial, cohort-sequential design in which all
children born to NLSY79 women by 1986 as well as all subsequent children born after 1986
have been followed. The NLSY79-CY A thus includes multiple birth cohorts and children
per mother. We selected respondents aged 14 to 25 years observed at any of the biennial
surveys between 1994 and 2006 (i.e., birth cohorts 1970-1992). The NLSY79-CYA yearly
completion rates range from 83.0% to 88.4%.31 By 2006, 6643 youths aged 14 years and
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older were eligible for the NLSY79-CYA and had been located for at leastl interview
between 1994 and 2006. From this sample, 6349 youths responded to questions about
cigarette smoking at least once.

The youth smoking trajectory is characterized by using latent class analysis with a set of
dichotomous reports of cigarette smoking in the past 30 days constructed for each
respondent from biennial survey assessments via computer-assisted personal interviewing.
Because the set of smoking in the past 30 days for each respondent is truncated (with the
earliest possible report at 14 years), we validated trajectories using a retrospective
assessment of the respondent’s report of the age they first smoked cigarettes and most recent
report of ever smoked cigarettes from the biennial computer-assisted personal interview.

We constructed several variables to describe maternal smoking patterns before, during, and
after the pregnancy and birth of the respondent. We created mother ever smoked daily as a
dichotomous indicator for any maternal report of daily smoking in the NLSY79 substance
use history supplements taken in 1992, 1994, and 1998. We created mother smoked during
pregnancy as a categorical indicator for mother’s reported cigarette consumption (did not
smoke, < 1 pack/day, or a combination of 1-2 packs/day and 2 or more packs/day) from the
NLSY79 birth history taken within 1 year of birth for this study’s sample. Because of
notable item nonresponse (n=1792), we used an identical retrospective question in the 2004
NLSY79-CYA to confirm reliability across the 2 assessments and to fill nonresponses. We
created mother ever smoked daily by smoked during pregnancy to distinguish between
respondents whose mother never smoked daily or during pregnancy, smoked daily but not
during pregnancy, smoked daily and smoked during pregnancy less than 1 pack per day, and
smoked daily and smoked during pregnancy 1 or more packs per day. We excluded from the
sample respondents whose mother never smoked daily but smoked less than 1 pack per day
during pregnancy (n=32). We created mother’s smoking history to distinguish the full
pattern of prepregnancy, prenatal, and postnatal exposures. This variable extends the
previous composite variable by addressing the timing of initiation and cessation of daily
smoking (reported and updated in the 3 NLSY79 substance use supplements) in relationship
to the youth’s date of birth. The 6 exposure categories are depicted in Figure 1: never
smoked daily or during pregnancy (45.2%); quit daily before birth of child and did not
smoke during pregnancy (7.4%); did not smoke during pregnancy but relapsed to daily
smoking (10.0%); did not smoke during pregnancy, relapsed, but then quit daily smoking
(6.6%); smoked any cigarettes during pregnancy and smoked daily but quit after birth
(6.7%); and smoked any cigarettes during pregnancy and smoked daily after birth (24.2%).

The variables we used to control for sample design and selection into maternal smoking
exposure groups entail youth sociodemographics (age at baseline, age at first smoking
assessment, gender, and race/ethnicity), maternal sociodemographics (age at child’s birth,
and educational attainment and marital status when the child was aged 14 years), and
maternal proclivity to health or risk behavior (breastfed, prenatal care, and a score of the
mother’s endorsement in 1980 of 12 adolescent delinquency behaviors from the NLSY79-
modified Self-Reported Delinquency Interview30:32), Summary statistics and item
nonresponse are available in Appendix A (available as a supplement to the online version of
this article at http://www.ajph.org).

Statistical Procedures

We first characterized youth smoking trajectories for youths aged 14 to 25 years using
mixture latent trajectory analysis (LTA)32 to identify those with similar age patterns of
smoking in the past 30 days. LTA uses statistical evidence rather than a priori assumptions
to characterize trajectories.33:34 By using the multiple assessments of smoking in the past 30
days over the biennial surveys (1994-2006) to describe the smoking trajectory rather than 1
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or more retrospective measures of a respondent’s smoking history, our analysis also had the
advantages of a time-sampling approach with reduced measurement error for the trajectory
of smoking entries and exits.3°

Our LTA statistical model entailed parameters for class membership probabilities and class-
specific variable endorsement probabilities for smoking at each age and thus did not impose
any functional form on the age trajectory of smoking in the past 30 days within each of the
smoking trajectory classes. Consequently, the model accommodated dynamic age patterns of
entry, exit, and even relapse in smoking in the past 30 days. We used full information
maximum likelihood estimation (which estimates model parameters in the presence of
missing data36) to appropriately model the biennial and cohort structure of the sample
smoking in the past 30 days response patterns whereby 35% of the sample was surveyed
more than 4 times, 23% 3 times, 23% twice, and 19% once (n=6349). We assessed model fit
using the Akaike information criterion and sample size-adjusted Bayes information
criterion.3” We estimated respondents’ posterior probability of membership for each
smoking trajectory class and assigned them the smoking trajectory class with the highest
posterior probability.33

We then considered the relationship between youth smoking trajectories and maternal
smoking patterns. The sample entails no missing data on the maternal smoking pattern or
variables used to control for selection (n=5027). We first assessed the bivariate relationship
between maternal and youth smoking using descriptive statistics and unadjusted multinomial
logistic regression models (Table 1). Then, we reported the adjusted odds ratios (AORs) for
how prenatal and postnatal exposure to maternal smoking patterns influenced the odds of
each youth smoking trajectory, adjusting for the variables we used to control for selection
(Table 2). We tested gender differences in the relationship between youth and maternal
smoking reported in Tables 1 and 2 using interaction terms. We found no statistically
significant gender differences (findings not shown).

All analyses used weights and corrected standard errors38 to address the complex sampling
structure of the NLSY79-CYA and inclusion of siblings. We implemented LTA using Mplus
5.21 (Muthén and Muthén, Los Angeles, CA) and the multinomial logistic regression
models using Stata/MP 11 (StataCorp LP, College Station, TX).

We characterized trajectories of youth smoking from adolescence through young adulthood
(Figure 2) and considered exposure to various maternal smoking patterns from prebirth to
the child’s early adolescence (Figure 1) in unadjusted models and in models with controls
for social and behavioral selection factors.

Youth Smoking Trajectory

We characterized US youth smoking trajectories for youths aged 14 to 25 years using LTA
and the set of repeated assessments of smoking in the past 30 days. We fit models with 1 to
5 latent classes, with each class representing a different smoking trajectory. Goodness of fit
statistics indicated that 4 classes best fit the data. We used the LTA parameters for the
likelihood of smoking in the past 30 days at each age (Figure 2; Appendix B, available as a
supplement to the online version of this article at http://www.ajph.org) to describe and label
the 4 latent smoking trajectory classes as early-onset, early-experiment, and late-onset
smoker and nonsmoker. We validated these descriptions and labels by calculating the
median age first smoked cigarettes and proportion ever smoked for each class.
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Early-onset smokers (14.7% prevalence) had rates of smoking in the past 30 days that
increased rapidly from approximately 30% to 90% between the ages of 14 and 16 years and
remained high at each subsequent age through young adulthood (86.6% at 25 years). The
age trajectory of smoking in the past 30 days suggests early initiation of smoking followed
by continued use. This suggestion is validated by the fact that all respondents had smoked
and initiated smoking at a median age of 12 years.

Early-experiment smokers (2.7% prevalence) had a similar age pattern of smoking in the
past 30 days between the ages of 14 and 16 years, but then the rates of smoking in the past
30 days dropped back to approximately 30% by 21 years and remained at an average of
approximately 35% through 25 years. This age trajectory suggests early initiation of
smoking followed by quitting during the transition to adulthood. This suggestion is validated
by the fact that all respondents had smoked and initiated smoking at the mean age of 12
years, which is not statistically significantly different from that for early-onset smokers (~P-=.
112).

Late-onset smokers (18.8% prevalence) reported essentially no smoking in the past 30 days
before age 16 years but then had dramatically increasing rates (climbing from essentially
zero to 68.5% from 16-19 years), with continued increases to 25 years, when 89.0%
reported smoking in the past 30 days. Their age trajectory of smoking in the past 30 days
suggests later initiation of smoking than early-onset or early-experiment smokers followed
by continued use. This is validated by the fact that all respondents had smoked and initiated
smoking at the mean age of14 years, which is significantly later than both early-onset (/<.
001) and early-experiment (A<.001) smokers.

Nonsmokers (63.7% prevalence) reported very low to essentially no smoking in the past 30
days at every age. The average rate of smoking in the past 30 days for those aged 14 to 25
years was 2.0%. Although the validation showed that about half the group had smoked at
least 1 cigarette in their lives (53.2%), the smoking in the past 30 days’ pattern revealed that
this smoking occurred before their first assessment of smoking in the past 30 days, and that
when aged 14 to 25 years they had become nonsmokers.

Maternal to Child Transmission of Smoking

We considered the intergenerational relationships between maternal and youth smoking by
first evaluating bivariate relationships between the smoking trajectories of youths and the
smoking patterns of their mothers.

Table 1 shows the proportion of youths in each smoking trajectory by the mother’s smoking
pattern and bivariate odds ratios (ORs) contrasting each youth smoking trajectory with
respect to the other (with the exception of contrasts between early-experiment smoking and
both early-onset and late-onset smoking, for which no bivariate ORs were statistically
significant at /<.05).

Youths whose mothers ever smoked daily and those whose mothers smoked any cigarettes
during pregnancy were more likely to develop all 3 smoking trajectories instead of
becoming nonsmokers. For both maternal smoking outcomes, youths had about 3 times the
odds of early-onset smoking, more than 2 times the odds of early-experiment smoking, and
nearly 2 times the odds of late-onset smoking versus non-smoking (Table 1). For both
outcomes, they also had 1.56 times higher odds of early-onset than late-onset smoking.
Because of the similarities in findings for exposure to ever daily and any smoked during
pregnancy compared with no exposure, we contrasted the risk of any smoked during
pregnancy against ever smoked daily. The odds of early-onset (OR=1.76) and late-onset
(OR=1.30) smoking versus nonsmoking remained statistically significant.
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Table 1 also shows that among youths exposed to any smoking during pregnancy, the odds
of early-onset and late-onset smoking versus nonsmoking as well as early-onset versus late-
onset smoking are higher if the mother smoked more cigarettes during pregnancy. Across all
the youth smoking trajectories, however, the increased odds of greater exposure to maternal
cigarette consumption was statistically significantly higher only for early-onset smoking
versus nonsmoking (P=.036). Youths have (3.66/2.52)=45% higher odds of early-onset
smoking versus nonsmoking if their mother smoked more than 1 pack per day versus less
than 1 pack per day.

We next evaluated the relationship between the detailed maternal smoking trajectory
variable and the relative odds of youth smoking trajectories. Similar to findings for ever
smoked by smoked during pregnancy, we observed higher odds for earlier, nonexperimental
smoking among youths with higher pack per day smoking during pregnancy exposure.
However, none of these differences between 1 or more packs per day smoked during
pregnancy versus less than 1 pack per day smoked during pregnancy were statistically
significant (findings not shown). Thus, in Tables 1 and 2 the maternal smoking history
variable combines less than 1 and 1 or more packs per day smoked during pregnancy to
assess any smoked during pregnancy exposure.

The Table 1 unadjusted ORs show that with the exception of youths whose mothers quit
before pregnancy, all maternal smoking patterns significantly increased the likelihood that
youths would become early-onset, early-experiment, or late-onset smokers compared with
nonsmoking. The AORs in Table 2 assess these intergenerational smoking relationships,
controlling for social and behavioral characteristics that have been previously shown to
predict smoking during pregnancy.2122 Consistent with potential selection, mother’s
propensity for risk taking, marital status, educational attainment, age at the child’s birth, and
race/ethnicity all significantly predict the likelihood of 1 or more of the youth smoking
trajectories, as do the child’s age at baseline and gender. Despite this evidence for selection,
the maternal smoking pattern remained an important predictor of differences in youth
smoking trajectories, albeit with reduced odds and statistical significance (Table 2).

Youths exposed prenatally to maternal smoking are the most likely to smoke. We
distinguished between 2 groups of these youths: those whose mothers never reported
quitting after any smoking during pregnancy and those whose mothers did report quitting
after any smoking during pregnancy. Both groups have significantly higher risks of being
early-onset and late-onset smokers versus nonsmokers compared with youths whose mothers
never smoked. However, only youths whose mothers continued to smoke also had higher
odds of early-onset versus late-onset smoking (OR=1.65). Additionally, the odds of early-
onset smoking versus nonsmoking was larger for youths whose mothers did not quit
smoking after smoking during pregnancy (OR=2.75) than for those whose did (OR=2.12),
albeit not statistically significantly so. In supplementary analyses contrasting maternal
quitting among those exposed to at least 1 pack per day of smoking during pregnancy, the
lower probability of early-onset smoking than nonsmoking among those whose mothers quit
versus those who continued is statistically significantly lower (£=.044).

We also distinguished between 2 groups of youths exposed to postnatal maternal smoking
but not smoking during pregnancy. In 1 group, the mothers relapsed to smoking after the
child’s birth. In the other, the mother relapsed to smoking but then subsequently quit during
the child’s youth or early adolescence. Both groups were significantly more likely to be
early-onset smokers (OR=2.07 and 1.86, respectively) or late-onset smokers (OR=1.66 and
1.83, respectively) than were nonsmokers, but only those whose mother did not quit were
also significantly more likely to be early-experiment smokers than nonsmokers (OR=2.46).
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Finally, we considered youths whose mothers smoked daily but did so before the child was
born. These youths had the highest statistically significant odds of being early-experiment
smokers—about 3 times the odds of early-experiment smoking versus both non-smoking
(OR=3.01) and late-onset smoking (OR=2.84)—as did youths whose mothers never smoked.
These findings should be interpreted with caution, however, because the sample size was
low for early experimenters whose mothers smoked before their birth.

DISCUSSION

This study makes several contributions to the literature on the intergenerational transmission
of smoking. First, we have contributed to the growing literature that uses latent trajectory
models to differentiate longitudinal patterns of entry and exit or progression of youth
cigarette smoking.23-26.28.39-45 Oy 2 of these have used a US representative sample of
youths.3940 Qurs is the first study, to our knowledge, to extend these findings to a US
representative sample of mother-child dyads. We observed a late-onset (19% prevalence)
and an early-onset (15%) group for which average age of initiation varied but the
progression to a regular pattern of smoking in the past 30 days did not, an early-experiment
group (3%) that began early but predominantly quit smoking in the past 30 days by the time
they were aged 20 years, and a nonsmoker group (64%) with essentially no smoking in the
past 30 days when aged between 14 and 25 years. These smoking trajectories are consistent

with the characteristics and prevalence of youth smoking groups identified
previously,23-26,28,39-45

Second, we characterized patterns of maternal daily smoking before and after the child’s
birth in relationship to any cigarette smoking during pregnancy to assess the relative
contribution of exposure to maternal smoking prenatally and postnatally. Previous studies
have taken a first step toward distinguishing between negative social role modeling (via
concurrent maternal smoking) and physiological or genetic transmission (via smoking
during pregnancy) by assessing their independent effects on youth smoking.2=72:19 Qur
findings build on that work by showing that youths exposed to maternal smoking both
prenatally and postnatally or postnatally alone not only were more likely than were youths
unexposed to maternal smoking to become persistent smokers by young adulthood (early-
onset or late-onset smokers vs non-smokers) but were also more likely to become early-
onset than late-onset smokers. Furthermore, consistent with previous findings on the
independence of transmission through smoking during pregnancy and subsequent maternal
smoking, 235619 those exposed to maternal smoking prenatally and postnatally were
significantly more likely to become early-onset and late-onset smokers than were those
exposed postnatally alone. Our findings are new in demonstrating that continued exposure to
maternal smoking from the prenatal to postnatal period intensifies the likelihood that youths
progress to regular smoking by 25 years, becoming early-onset or late-onset smokers.

Our assessment of a detailed maternal smoking variable allowed us to extend previous
findings on independent effects of smoking during pregnancy and concurrent maternal
smoking?3:5:6:19 py evaluating whether subsequent exposure to positive social role models
(via maternal cessation) tempers the physiological or genetic transmission indicated by
smoking during pregnancy. We found that all youths exposed to smoking during pregnancy
were significantly more likely to become early-onset smokers and late-onset smokers than
were nonsmokers; however, only for youths whose mothers continued smoking after
smoking during pregnancy was early-onset smoking significantly more likely than late-onset
smoking. Furthermore, although the lower odds of early-onset smoking associated with
mother’s cessation did not reach statistical significance in the sample of all youths exposed
to smoking during pregnancy, supplementary analyses with youths exposed to at least 1
pack per day did find significantly lower odds of early-onset smoking. Taken together, these
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findings are suggestive, but not unequivocal, evidence that maternal role modeling of
antismoking behavior during the ages when youths begin late-onset smoking may temper
risks associated with prenatal exposure.

The more detailed maternal smoking trajectories have also allowed us to evaluate
dimensions of intergenerational pathways operating without exposure to smoking during
pregnancy that have not been previously described. Notably, we found that youths whose
mothers had smoked before their birth but who were not directly exposed prenatally or
postnatally were more likely than any other exposure group to become early-experiment
smokers. The sample of mothers and children in this group is insufficient to allow further
consideration of the factors that differentiate them from those who progress to regular
smoking, but it may be a promising area for future research.

Finally, we observed that when intergenerational transmission is studied using a smoking
trajectory outcome for youths rather than a static, cross-section of this trajectory, there is no
evidence for gender differences in the relationship between smoking during pregnancy and
youth smoking. Although 1 study has observed gender differences in the effect of smoking
during pregnancy, 20 others have failed to find statistically significant differences’ or have
observed that differences are small.3

Although this is, to our knowledge, the first study to consider maternal and youth
trajectories of smoking using population-representative data and latent classification
techniques, several limitations warrant discussion. First, all smoking measures use self-
reported data. Despite this limitation, self-report has been shown to provide a reasonable
estimate of actual smoking,*¢47 and the NLSY79-CYA used computer-assisted personal
interviewing to reduce reporting bias. Furthermore, the primary source of maternal smoking
during pregnancy data comes from reports within 1 year of the child’s birth, addressing a
limitation of long recall times discussed elsewhere.248 Second, we were unable to assess the
role of the father’s smoking and exposure to secondhand smoke in the household, which
may exacerbate the genetic, physiological, and social mechanisms for intergenerational
transmission. That said, previous studies have found maternal effects are stronger than
paternal effects.20:49.50

Third, the sample we used for this study was large, but the low prevalence of the early-
experiment group (n=127) has limited statistical power in analyses including this group.
Furthermore, because the data on smoking are reported biennially our trajectories could not
capture short-term fluctuations in cigarette behavior but rather described overarching
patterns of youth smoking across adolescence and young adulthood. Finally, as the result of
the cohort structure of the NLSY79-CY A sample the richest portion of data covered
individuals aged 14 to 16 years. Thus, our findings may be more representative of smoking
patterns in adolescence and less representative of smoking patterns in early adulthood than
have been described in previous population-representative studies,39:40

Reduction of cigarette smoking among youths and pregnant women are 2 top public health
prevention efforts in tobacco control.>! Despite progress toward Healthy People 2010
tobacco control objectives, targets for both of these groups remain unfulfilled.52-54 Our
findings strengthen the evidence for intergenerational transmission of smoking
phenotypes,>® supporting both physiological and genetic transmission through smoking
during pregnancy as well as social role modeling of maternal smoking. They underscore the
importance of prevention and intervention not only in pregnancy but also subsequent to
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birth, when relapse is common.12:16 Furthermore, they highlight the importance of halting or
reversing youth trajectories in which smoking becomes highly prevalent by young adult
childbearing ages.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Mother SDP
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Mother relapse
to daily
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to daily,
but then guit

Mother guit
daily after pregnancy
72.8% <1 pack/d
27.2% =1 pack/d

Mother continued
daily after pregnancy
67.0% <1 pack/d
33.0% =1 pack/d

Group 1: no exposure
45.2%

Group 2: no direct
[ exposure
7.4%

Group 3: postnatal
1 exposure
10.0%

Group 4:
postnatal exposure
and exposure to
mother quitting
6.6%

Group 5:
prenatal exposure
and exposure to
mother quitting
6.7%

Group 6:
postnatal and
prenatal exposure
24.2%

FIGURE 1. Distribution of prepregnancy, prenatal, and postnatal maternal smoking patterns
experienced by US youths: NLSY79-CY A, 1994-2006
Note. SDP = smoked during pregnancy. Data on prenatal and postnatal exposure to maternal
smoking is appended to the NLSY79-CY A study sample using reports to a collection of
cigarette consumption questions answered by the mothers in the NLSY79 birth history and
smoking supplements 1979-2006. Weighted proportions adjust for clustering within
families. The sample entails all youths responding to questions about cigarette smoking
when aged 14-25 y during the period 1994-2006 in the NLSY-CYA (n = 6349), excluding
respondents with missing data on mother’s daily smoking or smoking during pregnancy (n =
508) and respondents whose mother’s smoked during pregnancy any cigarettes/d but never

smoked daily (n = 32).
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FIGURE 2. Rates of smoking in the past 30 days among US youths by predicted youth smoking
trajectory group: NLSY79-CYA, 1994-2006

Note. Youth smoking trajectories are characterized as early onset, early experiment, late
onset, or nonsmoker on the basis of a latent trajectory analysis fit to data on repeated
assessments of smoking in the past 30 d by respondents aged 14-25 y observed between
1994 and 2006 in the NLSY79-CYA.
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