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abstract

Objectives: Although many have examined the linkages between smoking behaviors across 2 generations, few have examined 
these linkages among 3 generations.

Methods: U.S. population representative data for 3 generations were drawn from the Panel Study of Income Dynamics (PSID) 
in order to examine whether smoking behaviors are passed down from generation to generation and the magnitude of the influ-
ence of smoking behaviors across generations (N = 830).

results: Results indicate direct linkages between both grandparent (G1) and parent (G2) smoking (OR = 4.53; 95% CI = 2.57–
7.97) and parent (G2) and young adult offspring (G3) smoking (OR = 2.91; 95% CI = 1.60–5.31). Although the direct link 
between grandparent (G1) and grandchildren (G3) was not significant (OR = 2.25; 95% CI = 0.96–5.23, p < .10), mediation 
analyses reveal that the link between G3 and G1 smoking is significantly mediated by G2 smoking.

conclusions: Regardless of generation, parent smoking behavior has a direct influence on offspring smoking behavior. The 
link between grandparent (G1) and grandchild (G3) smoking is mediated by parent (G2) smoking, suggesting that smoking 
behavior is passed from one generation to the next generation and in turn to the next generation.

intrOductiOn

Tobacco use remains the “single most preventable cause of dis-
ease, disability, and death” in the United States (Centers for 
Disease Control and Prevention, 2011). Despite this, 46.6 million 
U.S. adults smoke, and nearly all of them will have begun to 
use tobacco during adolescence or young adulthood (Centers 
for Disease Control and Prevention, 2011; U.S. Department of 
Health and Human Services, 2012). This can be attributed in 
part to the greater likelihood of engaging in risky behaviors 
(such as smoking), during adolescence and young adulthood, 
and in part to the addictive nature of nicotine, the effect of 
which is more severe the earlier a person begins smoking (U.S. 
Department of Health and Human Services, 1994). It is during 
young adulthood when occasional smokers generally transition 
to regular smokers, setting up individuals for lifelong depend-
ency with often devastating health consequences (Benowitz, 
2010; Centers for Disease Control and Prevention, 2011; Ling 
& Glantz, 2002).

Many of the risk factors associated with young adult 
smoking are well established, particularly the influence of 
parental smoking. Strong evidence suggests that parental 

smoking behaviors are associated with the tobacco use of 
offspring (Avenevoli & Merikangas, 2003; Jackson, Henriksen, 
Dickinson, & Levine, 1997; Wilkinson, Shete, & Prokhorov, 
2008). An association between parent and child smoking 
behavior has been reported regardless of whether parents are 
current or ever-smokers (Gohlmann, Schmidt, & Tauchmann, 
2010; Melchior, Chastang, Mackinnon, Galera, & Fombonne, 
2010). Although research suggests that offspring with two 
smoking parents are at the greatest risk of becoming smokers, 
having even a single smoking parent significantly increases 
the risk of smoking (Bantle & Haisken De-New, 2002; Gilman 
et  al., 2009; Leonardi-Bee, Jere, & Britton, 2011). There is 
even some evidence that having a parent who is a past smoker 
increases the likelihood of smoking among offspring (Bantle & 
Haisken De-New, 2002). In general, however, studies seem to 
suggest that offspring are more likely to mimic both smoking 
and quitting behaviors of their parents (Bricker et  al., 2009; 
den Exter Blokland, Engels, Hale, Meeus, & Willemsen, 2004; 
Kong, Camenga, Krishnan-Sarin, 2012).

Knowing that parental smoking behavior is strongly related 
to smoking behavior in offspring, and that this link comprises 
both genetic and environmental influences, it seems reasonable 
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to assume that this generational link will replicate across multi-
ple generations. Indeed, the large body of literature examining 
linkages between smoking behaviors in parents and offspring 
generally assumes this is so. However, the transfer of smoking 
behavior across three generations has remained largely unex-
amined (Avenevoli & Merikangas, 2003; Bantle & Haisken 
De-New, 2002; Gohlmann et  al., 2010; Jackson et  al., 1997; 
Melchior et al., 2010; Wilkinson et al., 2008). Thus, the general 
conviction that the transmission of smoking behavior replicates 
across generations has yet to be supported by empirical evidence. 
Moreover, we know little about the nature of this transmission, 
such as whether smoking behavior is passed directly from one 
generation to another, including from more distal older genera-
tions (i.e., grandparents) to younger generations (i.e., offspring), 
or whether the link between more distal generations is mediated 
by proximal generations (i.e., by parental smoking).

For this reason, this study examines the intergenerational 
transmission of smoking behavior across three generations—
from grandparents (G1) to parents (G2) to their adult children 
(G3)—using uniquely appropriate long-term longitudinal 
intergenerational data from a U.S.  population representative 
sample spanning more than 40 years (1968–2011). We address 
the following research questions: (a) Are there direct links 
between G1 and G2 smoking; G2 and G3 smoking, and G1 
and G3 smoking, respectively? and (b) Is the pathway from G1 
to G3 smoking mediated by G2 smoking? That is, is smoking 
behavior transferred from grandparents (G1) to parents (G2) to 
young adults (G3)?

MethOds

Sample

Intergenerational data representing three generations were 
drawn from the Panel Study of Income Dynamics (PSID), 
and the related Child Development Supplement (CDS) and 
Transition to Adulthood (TA) surveys. The PSID is an ongo-
ing longitudinal survey of a representative sample of U.S. indi-
viduals and the family units in which they reside begun in 
1968, conducted annually until 1997, and biannually thereafter. 
Reinterview response rates with PSID participants have been 
high, ranging between 96% and 98% (McGonagle & Schoeni, 
2006). The genealogical design of the PSID—whereby 
descendants of original sample members become PISD inter-
viewees when they begin their own households—has produced 
intergenerational data that include information on up to three 
generations within a family.

In 1997, data from up to two siblings aged 0–12 of PSID 
families were collected in the first wave of the CDS to the 
PSID. Three waves of longitudinal CDS data are available, 
1997 (CDS-I), 2002 (CDS-II), and 2007 (CDS-III). CDS par-
ticipants who turn 18 years of age automatically become par-
ticipants in the TA study. TA participants have been followed 
repeatedly in 2005, 2007, 2009, and 2011. By 2011, the TA 
surveys included 1,909 young adults of 18–27-year old, for an 
overall response rate of 87%. Together, the data available in 
the PSID/CDS/TA surveys provide a rich and comprehensive 
set of measures of health behaviors and outcomes, including 
tobacco use.

Because our focus is on young adult (G3) smoking behav-
iors, participants in TA 2011 formed the basis for our sample. 

Of these, 830 had complete data on outcomes and covariates, 
including data on the smoking behavior of at least one parent 
and one grandparent. Sample weights were recalibrated for the 
subsample used here, so that the weighted data remain popula-
tion representative (Groves et al., 2004). The weighted racial/
ethnic composition of the sample used in this study is 74% 
White, 13% Black, 11% Hispanic or Latino, 1% Asian, 1% 
Native American or Pacific Islander.

Measures

Young Adult Current Smoking (G3)
In TA 2011, young adults were asked, “Do you smoke ciga-
rettes?” (Yes = 1, No = 0).

Parent (G2) and Grandparent (G3) Current  
and Ever-Smoking
Data on cigarette smoking from parents and grandparents of 
the young adults in this study were collected in 1968, 1969, 
1970, 1986, 1999, 2001, 2003, 2005, 2007, and 2009. In 1968–
1970, respondents were asked, “Is there anyone in the house-
hold who smokes cigarettes?” In all other years, respondents 
were asked, “Do you smoke cigarettes?” and, “Did you ever 
smoke cigarettes?”

In order to capture whether young adults had a parent (G2) 
or a grandparent (G1) who had ever smoked, we relied on the 
combination of responses to these questions with identifiers 
of whether the respondent was a parent or grandparent of the 
young adults in our sample. If G1 or G2 respondents answered 
yes to either being a current smoker or a former smoker across 
any measurement year, they were categorized as an “Ever-
smoker” (coded 1). If G1 or G2 respondents answered no to 
being a current and former smokers across all measurement 
years, they were categorized as a “Never-smoker” (coded 0). 
“Current smokers” included G1 or G2 respondents who indi-
cated they smoked cigarettes (1  =  Yes, 0  =  No) in the most 
recent available wave of PSID data (2009).

Covariates
In all analyses, we controlled for a variety of influences known 
to influence smoking behavior. These included: young adult 
age, gender (1 =  female, 0 = male), race/ethnicity, perceived 
smoking status of friends during adolescence, income-to-needs 
ratio, and education. Race/ethnicity was first examined as a 
collection of five dummy variables dummied out to reflect White 
as the reference group (1. Black vs. Not; 2. Latino-Hispanic vs. 
Not, 3. Asian vs. Not; 4. Native American; 5. Pacific Islander 
vs. Not). However, because race/ethnicity analyzed in this 
way did not significantly contribute to any of the outcomes we 
examined, we collapsed the categories into one overarching 
dummy variable (White = 0, Non-White = 1) for inclusion as 
a covariate. Perceived number of friends who smoked during 
adolescence was obtained by averaging responses to the 
following question asked in CDS-II and CDS-III: “Of your 
3 best friends, how many smoke at least 1 cigarette a day?” 
Family income-to-needs ratio is a measure of economic well-
being that takes into account the needs of the family (based on 
size) relative to income. As such, it is recognized as a more 
sensitive and accurate measure of disposable income than 
income alone, with higher scores indicating higher levels of 
disposable income (McLoyd, 1998). It is computed by dividing 
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reported family income by the poverty threshold appropriate to 
the size of the family provided by the Census Bureau. Family 
income-to-needs ratios were calculated separately for each 
CDS wave then averaged across the three waves to capture the 
average family-income-to-needs ratio experienced by young 
adults while growing up. Education level of household head 
is determined by the number of years of education completed.

Statistical Analysis

In order to assess the question of whether there were direct 
relationships between G1 and G2 smoking, G2 and G3 smok-
ing, and G1 and G3 smoking, respectively, we conducted three 
separate logistic regressions. Two logistic regressions were 
conducted with G3 (young adult) smoking as the outcome, and 
with either G2 (parent) or G1 (grandparent) smoking as the 
predictor of interest, respectively. One logistic regression was 
conducted with G2 (parent) smoking as the outcome, with G1 
(grandparent) smoking as the predictor of interest. In regres-
sions predicting G3 (young adult) smoking, young adult age, 
gender, ethnicity, perceived number of friends who smoked 
during adolescence, family income-to-needs ratio, and number 
of years of education of the head of household were included 
in the models as covariates. Regressions predicting parent (G2) 
smoking control for all of the above except number of friends 
who smoked during adolescence.

In order to examine whether the transmission of smoking 
from grandparents to young adults was significantly mediated 
by parent smoking, we conducted a Sobel test (Sobel, 1982) 
utilizing the approach advocated by Kraemer, Stice, Kazdin, 
Offord, and Kupfer (2001) modified for logistic regression 
models. The coefficients obtained from the logistic regression 
were standardized prior to completing the Sobel test due to the 
fact that variables have different scales when examined as pre-
dictor versus response variables in logistic regressions (Sobel, 
1982).

Analyses were conducted in Stata 12 using survey weighted 
data. In order to account for the clustering of individuals within 
families, analyses were conducted with robust standard errors, 
which correct standard errors for the nonindependence of data 
from individuals within the same families. Without this correc-
tion, the standard errors would be incorrectly deflated resulting 
in biased significance testing (Moulton, 1986).

results

The unweighted smoking prevalence for each generation and 
descriptive information for all covariates utilized in analyses 
are presented in Table 1. The prevalence of ever smoking was 
highest among grandparents (G1, 79.7%), followed by parents 
(G2, 61.2%), and young adult offspring (G3, 16.4%).

Direct Links in Smoking Behavior Between Generations

Logistic regressions assessing the direct links between ever 
smoking in each possible pair of the three generations are 
presented in Table  2. These analyses revealed significant 
links between smoking behaviors for the two most proximal 
generational pairs. Having a parent who ever smoked (G2) was 
associated with increased odds of current smoking among young 
adults (G3) (odds ratio [OR] = 2.91; 95% CI = 1.60–5.31), while 

having a grandparent (G1) who ever smoked was associated 
with increased odds of ever smoking among parents (G2) 
(OR = 4.53; 95% CI = 2.57–7.97). Although we have labeled 
the generations from the young adult perspective (G3), these are 
essentially the same links—smoking behavior between parents 
and offspring—for two different generations. Although the 
relationship between ever smoking in grandparents (G1) and 
current smoking in young adults (G3) did not reach significance 
(OR = 2.25; 95% CI = 0.96–5.23, p < .10), it is worth noting 
that the OR indicated that G3 members were more than 2 times 
more likely to smoke if G2 members ever smoked. Similar to 
ever smoking, the odds of current smoking among young adults 

table 1. Descriptive Statistics

Percentage or  
mean (SD)a

Cigarette smoking
Young adult current smoker (G3) 20.2%

  Men 25.3%
  Women 12.8%
 Parent (G2)
  Current smoker 25.8%
  Ever smoked 61.2%
 Grandparent (G1)
  Current smoker 11.2%
  Ever smoked 79.7%
Covariates
 Young adult age 20.72 (2.40)
 Young adult percent female 46.8%

Young adult percent 
non-White

50.7%

Perceived number of best friends 
who smoked in adolescence

0.28 (0.63)

 Family income-to-needs ratiob 3.13 (2.84)
 Number of years of education 13.04 (2.26)

Note. SD = standard deviation.
aUnweighted percentages and means are presented. 
bFamily income-to-needs ratio is the average family income-
to-needs ratio from childhood to late adolescence (Child 
Development Supplement Waves 1–3).

table 2. Odds Ratios for the Intergenerational 
Transmission of Ever-Smoking (N = 830)

Young adult  
smokes (G3)  
OR [95% CI]

Parent ever  
smoked (G2)  
OR [95% CI]

Parent ever  
smoked (G2)

2.91*** [1.60–5.31] —

Grandparent ever  
smoked (G1)

2.25t [0.96–5.23] 4.53*** [2.57–7.97]

Note. OR = odds ratio; CI = confidence interval. Regressions 
predicting young adult smoking control for young adult age, 
gender, ethnicity, perceived number of friends who smoked 
during adolescence, family income-to-needs ratio and 
number of years of education of household head. Regressions 
predicting parent smoking control for all of the above 
except number of friends who smoked during adolescence. 
All analyses utilize population weights and account for 
dependencies in the data via robust standard errors in Stata 12.
t = p < .10, ***p < .001. 
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(G3) increased with current smoking in parents (G2; R = 2.30; 
95% CI = 1.25–4.25) and grandparents (G1; OR = 2.49; 95% 
CI = 1.06–5.84). Likewise, the odds of current smoking among 
parents (G2) increased with current smoking in grandparents 
(G3; OR = 2.17; 95% CI = 0.98–4.80; See Table 3).

As a follow-up to these analyses, we addressed the question 
of whether the intergenerational transmission of smoking might 
differ by the gender of different generation members. These 
analyses were restricted to G2 (parents) and G3 (young adults) 
members, due to the small sample sizes available to examine 
relationships between G1 (grandparents) and G2 (parents) or 
between G1 (grandparents) and G3 (young adults).

Analyses revealed that ignoring young adult gender, 
mother’s current smoking was related to significantly higher 
the odds of young adult smoking (OR  =  2.80; 95% CI = 
1.57–4.99, p < .001) while father’s current smoking was not 
(OR = 1.60; 95% CI = 0.73–3.50).

Considering these relationships for young adults of differ-
ent genders, both mother’s (OR = 4.02; 95% CI = 2.00–8.08) 
and father’s (OR = 2.64; 95% CI = 1.00–7.01) current smok-
ing increased the odds of current smoking among young adult 
males (G3). In contrast, neither mother’s (OR = 1.80; 95% CI 
= 0.65–5.02) nor father’s (OR  =  0.83; 95% CI = 0.22–3.11) 
current smoking increased the odds of current smoking among 
young adult females (G3; see Table 4).

Intergenerational Pathways of Smoking

Conceptually, intergenerational pathways represent the notion 
that transmission of behavior is passed from one generation 
to the next generation, then to the generation following that, 
and so forth. This is essentially the question of whether the 
link between G1 and G3 smoking is mediated by G2 smoking. 
This mediation model is presented in Figure 1. As shown in the 
figure, G1 smoking significantly predicts G2 smoking, which 
in turn significantly predicts G3 smoking. The Sobel test of 
mediation (Sobel, 1982) was significant (Sobel’s t = 2.85, p < 
.01) indicating that parental (G2) smoking significantly medi-
ated the connection between grandparent (G1) smoking and 
young adult (G3) smoking. Because the mediation was not per-
fect, we can assume that risk factors beyond parental smoking 

contribute to the uptake of smoking among their children. The 
total effect of both previous generations (G1 and G2) ever 
smoking on young adult (G1) current smoking was calculated 
(Soper, 2012b) as 0.48, which is fairly large. The magnitude of 
the indirect effect of grandparent (G1) ever smoking on young 
adult (G3) current smoking was calculated (Soper, 2012a) as 
0.15, indicating a moderate indirect effect of grandparent (G1) 
smoking on smoking among their grandchildren (G3; Cohen, 
1988; Shrout & Bolger, 2002). Thus, the mediation analysis 
confirmed the notion that smoking behavior is passed from 
one generation to the next generation, and in turn to the next 
generation.

discussiOn

While a fair amount is known about the transmission of smoking 
across two generations (typically parents and their adolescent 
or young adult children), examination of the transmission of 
smoking behaviors across multiple generations are scarce, and 
to the best of our knowledge, none are based on a representative 
sample of the U.S.  population. In the current analysis, we 
examined smoking behavior across three generations in 
a U.S.  representative sample. We found that regardless of 
generation, parents’ smoking behavior had a direct significant 
influence on their children’s smoking behavior. Though the direct 
link between grandparent ever smoking (G1) and young adult 
smoking (G3) did not achieve significance, the OR indicated 
that ever smoking in grandparents increased the odds of young 
adult smoking by roughly 2 times. However, tests of mediation 
indicated that parental smoking significantly mediated the links 
between young adult smoking and the smoking behavior of 
their grandparents. Thus, in contrast to a model where smoking 
in earlier generations directly affects smoking in all following 
generations, our results indicated that smoking behaviors are 
transferred from preceding generations to later generations with 
the strongest links between the two most proximal generations.

table 3. Odds Ratios for the Intergenerational 
Transmission of Current Smoking

Young adult  
smokes (G3)  
OR [95% CI]

Parent smokes (G2)  
OR [95% CI]

Parent smokes 
(N = 568)

2.30** [1.25–4.25] —

Grandparent smokes  
(N = 400)

2.49* [1.06–5.84] 2.17t [0.98–4.80]

Note. OR = odds ratio; CI = confidence interval. Regressions 
predicting young adult smoking control for young adult age, 
gender, ethnicity, perceived number of friends who smoked 
during adolescence, family income-to-needs ratio and 
number of years of education of household head. Regressions 
predicting parent smoking control for all of the above 
except number of friends who smoked during adolescence. 
All analyses utilize population weights and account for 
dependencies in the data via robust standard errors in Stata 12.
t = p < .10,*p < .05, **p < .01.

table 4. Odds Ratios Examining the Impact of 
Young Adult (G3)—Parent (G2) Gender Match on the 
Transmission of Current Smoking

Young adult male  
smokes (G3)  
OR [95% CI]

Young adult female 
smokes (G3)  
OR [95% CI]

Mother current  
smoker (N = 422)

4.02*** [2.00–8.08]

Father current  
smoker (N = 274)

2.64* [1.00–7.01]

Mother current  
smoker (N = 373)

1.80 [0.65–5.02]

Father current  
smoker (N = 235)

0.83 [0.22–3.11]

Note. OR = odds ratio; CI = confidence interval. Regressions 
predicting young adult smoking control for young adult age, 
gender, ethnicity, perceived number of friends who smoked 
during adolescence, family income-to-needs ratio and number 
of years of education of household head. All analyses utilize 
population weights and account for dependencies in the data 
via robust standard errors in Stata 12.
*p < .05, **p < .01, ***p < .001.
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Our results replicate and extend existing findings (Melchior 
et  al., 2010), suggesting that there is an association between 
parental smoking behavior and the smoking behavior of 
their immediate offspring (Chassin, Presson, Todd, Rose, & 
Sherman, 1998). The significant association between ever and 
current smoking in parents and the risk of smoking in offspring 
is consistent with evidence indicating that a parent’s historical 
smoking trajectory may provide a developmental phenotype 
that can be transmitted between generations (Chassin et  al., 
2008). This suggests that the shared smoking behavior of par-
ents and their offspring represents the combined influence of 
the family social environment, as well as shared genetic factors 
affecting smoking initiation and nicotine addiction.

As one would expect based on cross-sectional examina-
tions of smoking prevalence in different cohorts, the percent 
of ever smoking in each generation examined in this study 
has decreased (from roughly 80% of grandparents to 61% of 
parents to 16% of young adults; Fiore et al., 1989). Thus, the 
greater odds of G2 smoking predicted from G1 smoking, rela-
tive to the odds of G3 smoking (who were aged 20 on average 
in 2011) as predicted by G2 smoking, may reflect differences 
in the prevalence of smoking in different cohorts.

Historically, the prevalence of smoking in the U.S.  popu-
lation has fallen precipitously from the 1960s to the present 
day. Indeed, one of the reasons the original 1968 PSID ques-
tion only asked about household level smoking was because so 
much of the population smoked that asking whether anyone in 
the household smoked or not was enough. It seems likely that 
the smaller relationship between parent and offspring smoking 
we found in the later generation relative to the earlier genera-
tion is a reflection of these historical changes in the prevalence 
of smoking in the United States overtime. Nonetheless, given 
the far smaller prevalence of smoking in current generations 
relative to older generations, it is notable that we still found 
evidence that smoking behavior is passed from one generation 
to the next (G1 to G2), and in turn to the next generation (G2 
to G3). The prevalence of smoking at the population level has 
decreased over time as both the dissemination of information 
regarding the dangers of smoking and taxation on cigarettes 
has increased (Evans, Ringel, & Stech, 1999; Warner, 1977). If 
the prevalence of smoking in future generations decreases even 
further, it is possible that the link between parent and offspring 
smoking behavior may disappear altogether.

When examining whether the transmission of smok-
ing between the parent and young adult dyad is influenced 
by the gender of the parent, we found that mothers exerted a 
stronger and significant influence on their children compared 
with fathers. This finding is consistent with previous research 
examining current smoking (Hu, Flay, Hedeker, Ohidul & Day, 
1995), experimentation with cigarettes (White, 2012) and cor-
relates of cognitive susceptibility to smoking (Wilkinson et al., 
2008). Thus, it appears that mothers exert a stronger influence 
than fathers on both the intergenerational transfer of smoking 
as well as their children’s progression through the smoking tra-
jectory—from susceptibility to current smoking.

When examining whether the transmission of smoking 
between the parent and young adult dyad is influenced by the 
gender of the dyad, we found that both mothers and fathers 
exerted a significant influence on their sons but not on their 
daughters. Consistent with this result, Ashley et  al. (2008) 
reported that smoking by the father is more strongly associated 
with sons smoking relative to daughters. However, in contrast 
to our results, Ashley et al. also reported that mother smoking 
was associated with smoking by daughters but not sons.

We do not fully understand why mothers exert a stronger 
influence than fathers on their children’s behavior, nor do we 
understand why sons appear to be more receptive to the influ-
ence from their parents compared with daughters. It is pos-
sible that because mothers historically and still assume the 
primary responsibility for parenting and spend more time with 
their children (Parker & Wang, 2013) than fathers, the over-
all influence of their behavior, especially in terms of mode-
ling behaviors, is stronger. Yet, we also found that sons, and 
not daughters, were influenced by both parents. Interestingly, 
the only predictor of daughter’s smoking in these models was 
the perceived number of friends who smoked during adoles-
cence (OR  =  2.55 for mothers; OR  =  2.58 for fathers). This 
may reflect the closer social ties of women and a greater recep-
tivity to social influence related to smoking in general (Li & 
Delva, 2011). For example, there is evidence that girl’s deci-
sions to smoke are influenced by their peers, while boys are not 
(Mercken, Snijders, Steglich, Vertiainen, & de Vries, 2010).

Study Limitations and Strengths

This study has several limitations worth noting. First, although 
the longitudinal study design strengthens our ability to make 
inferences regarding the direction of the associations we exam-
ine (i.e., from grandparent to parent to young adult smoking), it 
is important to acknowledge that causal conclusions cannot be 
drawn. Additionally, we would note that few, if any, researchers 
in this area have attended to dependencies inherent in family 
data. We utilize robust standard errors, which, though not as 
powerful as multilevel modeling, require fewer assumptions 
and sample size (Moulton, 1986). Moreover, the Sobel test, 
though the best option available to us currently, uses a normal 
approximation which presumes a symmetric distribution. Thus, 
it falsely presumes symmetry with the result that it is an overly 
conservative test of mediation.

Second, we do not know how much time grandparents 
actually spent with their grandchildren, which might impact 
the direct transmission of smoking from grandparents to 
grandchildren. For example, when children are raised by their 
grandparents, they experience greater academic difficulties 
and are susceptible to developing a wide range of emotional 
and behavioral problems, which may increase their risk of 
problem behaviors such as smoking (Edwards, 2006; Solomon 
& Marx, 1995). Additionally, increased smoking is a common 
coping mechanism for the stress that many grandparent 
caregivers experience, and as such, this could further influence 

Figure 1. The intergenerational transmission of smoking across three generations. Note. **p < .01, ***p < .001. Path coefficients 
represent standardized coefficients from logistic regression. Sobel test for mediation = 2.47, p < .01. Magnitude of indirect effect 
from grandparent ever smoked to young adult smoker = .15.
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the transmission of these behaviors from grandparents to 
grandchildren (Burton, 1992; Waldrop & Weber, 2005). 
Third, while we were able to control for two of the strongest 
risk factors for experimenting with cigarettes and subsequent 
smoking (family and peer influences), we were not able to 
control for other factors associated with smoking behavior 
among youth and young adults, such as outcome expectations 
and sensation-seeking tendencies (Morrell, Song, & Halpern-
Felsher, 2010; Wilkinson et al., 2012).

However, this study also has some important strengths. 
First, it is among the first to examine the intergenerational 
transfer of smoking behavior across three generations, rather 
than being limited to only two generations at a time. Second, 
the population representative nature of the sample means that 
the results are generalizable to the entire U.S.  population, a 
considerable strength. Third, the PSID has excellent follow-up 
rates (96%–98%), which reduces the chance that there is bias 
present within our results due to attrition, and further ensures 
that the results are generalizable to the larger population.

cOnclusiOns

This study provides evidence that regardless of generation, the 
smoking behaviors of parents have an important influence on 
their children’s smoking behaviors, and that these behaviors 
are passed on from one generation to the next. These findings 
stress the need for more comprehensive tobacco prevention and 
intervention programming that addresses influences at the fam-
ily level. Since these family influences represent both genetic 
and environmental factors, further research is needed to deter-
mine how much of the intergenerational transmission of smok-
ing behaviors can be attributed to genetic versus environmental 
influence. However, targeting the family level for intervention 
may help to lessen the effect of these specific environmental 
influences, and in doing so, simultaneously help to increase 
protective factors for those who may be genetically predis-
posed to these behaviors.
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