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Abstract

Background—Attention deficit/hyperactivity disorder and depression have been found to be
comorbid with smoking behaviors, and all three behavioral syndromes have been shown to be
familially transmitted. The present paper reports on the results of analyses testing whether child
attention deficit/hyperactivity disorder and depression symptoms were mediators in the
intergenerational transmission of cigarette smoking.

Method—~Path analyses using bootstrapped mediation procedures were conducted on data from a
community sample of 764 families (one or both parents and one adolescent offspring) from the
Indiana University Smoking Survey. Parents reported on their smoking behaviors, ADHD, and
depression and their child’s ADHD, while offspring reported on their smoking behaviors and
depression.

Results—Although fathers” and mothers’ smoking status, depression, and ADHD were not
significantly correlated with boys’ smoking initiation, there was a significant mediated (indirect)
pathway from mothers’ depression to boys’ smoking initiation through boys’ depression. Several
parental variables were significantly correlated with smoking initiation in girls, and the pathways
from mothers’ smoking status, mothers” ADHD, and fathers’ smoking status to girls’ smoking
initiation were significantly mediated by girls’ ADHD.

Conclusions—For adolescent girls, the intergenerational transmission of ADHD appears to be
important in understanding the intergenerational transmission of cigarette smoking. Sex
differences in the intergenerational transmission of psychopathology as it leads to smoking
initiation were also discussed.
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1. Introduction

Every year over 438,000 people die from smoking related illness in the United States
(Centers for Disease Control and Prevention, 2005), making cigarette smoking the leading
preventable cause of death and disability. The public health significance of smoking
prevention highlights the importance of understanding how smoking is first initiated.

Although influences on smoking are numerous and complex, studies have shown that
parents have a significant influence on adolescent smoking (Chassin et al., 1998, 2008;
Monteaux et al., 2008; Sherman et al., 2009; Melchior et al., 2010), that is, smoking
behavior is intergenerationally transmitted. For example, Chassin et al. (1998) showed that
parent smoking was related to offspring smoking in two generations, such that grandparent
smoking influenced parent smoking, and parent smoking then influenced adolescent
smoking. Melchior et al. (2010) found that children of long-term smokers were at a higher
risk of initiating smoking than children of parents who were not long-term smokers, and
Chassin et al. (2008) found that parent-smoking characteristics (age at initiation, frequency,
longevity) were predictive of the child’s smoking initiation.

There are multiple explanations for the intergenerational transmission of smoking. First,
there are likely to be genetically mediated pathways (True et al., 1997; Boomsma et al.,
1994; Heath et al., 1993; Heath and Martin, 1993). For example, heritable individual
differences in nicotine metabolism or nicotinic effects are likely to underlie the
intergenerational transmission of smoking (e.g., Tobacco and Genetics Consortium, 2010).
Environmental pathways may also influence the intergenerational transmission of smoking
(Mulienburg et al., 2009; True et al., 1997; Boomsma et al., 1994; Kim et al., 2010). Parents
who smoke provide models of smoking, access to cigarettes, and have more permissive rules
about children’s smoking (Otten et al., 2008). The current study focuses on two additional
possible mechanisms that mediate the intergenerational transmission of smoking, namely,
whether smoking parents transmit symptoms of depression and/or Attention Deficit/
Hyperactivity Disorder (ADHD), which then influence children’s smoking.

Multiple studies have found a relation between smoking and depression (Chang et al., 2005;
Audrain-McGovern et al., 2009; Steuber and Danner, 2006; Brown et al., 1996; Fucito and
Juliano, 2009; Fergusson et al., 2003; Upadhyaya et al., 2002; Lerman et al., 1998; Morrell
et al., 2010; VVogel et al., 2003). Longitudinal studies of adolescents by Fergusson et al.
(2003) and Brown et al. (1996) found significant relations between major depression and
smoking, with the latter study finding evidence of a bi-directional relationship. Cigarette
smoking may represent one way that adolescents cope with depressive symptoms.

ADHD has also been shown to have a strong relation with smoking (McClernon and
Kollins, 2008; Chang et al., 2005; Lynskey and Fergusson, 1995; Upadhyaya et al., 2002;
Barkley et al., 1990; Monteaux et al., 2008; Burke et al., 2001). Barkely et al. (1990) found
that hyperactive children were more likely to have smoked cigarettes than were controls, and
Burke et al. (2001) found that the inattentive aspect of ADHD was linked with tobacco use.
Adolescents with ADHD may smoke to obtain the beneficial effects of nicotine on attention.
Several studies have shown that nicotine can improve attention in both people with and
without ADHD (Potter and Newhouse, 2008; Rezvani and Levin, 2001; McClernon et al.,
2008; Levin et al., 2006).
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Not only is smoking associated with both depression and ADHD, but both ADHD and
depression may be intergenerationally transmitted. ADHD has been shown to be transmitted
from parent to child (Biederman et al., 2008; Faraone and Biederman, 1998; Monteaux et
al., 2008; Lange et al., 2005; Cunningham and Boyle, 2002; Minde et al., 2003). In the case
of ADHD, this transmission appears to reflect strong genetic influence (Faraone and
Biederman, 1998; Smalley et al., 2000; Levy et al., 1997; Biederman, 2005; Wallis et al.,
2008).

Depression can also be transmitted through families (Jones et al., 2001; Silberg et al., 2010;
Loeber et al., 2009; Pettit et al., 2008; Beardslee et al., 1996). In the case of depression,
however, this intergenerational transmission may reflect environmental influence. For
example, Silberg et al. (2010) confirmed in a study of children of twins that depression is
transmitted from one generation to the next, but also that the transmission was due entirely
to family environmental factors. Similarly, Tully et al.’s (2008) study of parental depression
in adoptive and biological families found that parental depression significantly predicted
adolescent depression in both biological and adoptive families.

Given that ADHD, depression, and smoking are all intergenerationally transmitted, and
given that both ADHD and depression are predictive of smoking, the current study
hypothesizes that a possible mechanism for the intergenerational transmission of smoking is
the co-transmission of ADHD and/or depression. In particular, the present study tests
whether ADHD and depression act as mediators of the intergenerational transmission of
smoking. Although Monteaux et al. (2008) have shown that ADHD and smoking are co-
transmitted intergenerationally, to our knowledge, no studies have simultaneously examined
the intergenerational co-transmission of smoking, depression, and ADHD in a community
sample.

Separate models for both parent and child gender were considered in this study of
intergenerational co-transmission of smoking, depression, and ADHD because previous
literature demonstrates gender differences in depression and in ADHD as well as in genetic
and environmental influences on smoking. For example, depression is more prevalent in
female adolescents and adults than it is in males (Elliot et al., 2001; Jenkins et al., 2002),
with about twice as many females reaching clinical levels of depression compared to males.
However, studies have also shown that this gender difference does not appear until
adolescence (Angold and Worthman, 1993; Doménech-Llaberia et al., 2009; Hankin et al.,
1998)—around the age of 15. In other words, there is no gender difference in depression
prevalence in children. In contrast, ADHD is more prevalent in males than females
(Biederman et al., 1994; DuPaul et al., 2006), with boys having higher rates of ADHD than
girls by at least a ratio of 2:1. Finally, studies have shown that environmental and genetic
influences on smoking differ between genders (Heath et al., 1993; Boomsma et al., 1994;
Hamilton et al., 2006), with genetic influences being found to be stronger in smoking
initiation for males, whereas environmental influences are stronger in females.

In addition to child gender being important, parent gender is also an important factor in
analysis. Mothers and fathers can contribute to ADHD vulnerability through both
environment and genetics. One study by Nomura et al. (2010) found that mothers” smoking
during pregnancy was a significant influence on ADHD outcome; children of women who
smoked had significantly higher inattention, hyperactivity and ADHD scores than did
children of women who did not smoke. This was true regardless of whether or not fathers
smoked. Knopik et al. (2006) and D’Onofrio et al. (2008) found similar results. However,
fathers have been reported to be more important than mothers in terms of heritable
serotonergic and dopaminergic influences on the development of ADHD (Hawi et al., 2002;
Kent et al., 2005; Hawi et al., 2005; Quist et al., 2003), although a similar study by Anney et
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al. (2008) failed to find any significant parent gender effects in different genes that may
influence susceptibility to ADHD. Differing from ADHD, mothers primarily influence on
depression. Studies by Brennan et al. (2002), Marmorstein et al. (2004) and Tully et al.
(2008) all found that maternal, but not paternal, depression was a significant predictor of
offspring depression. There are inconsistent findings concerning the impact of parent gender
on the intergenerational transmission of smoking. Whereas some studies have found that
parental influence can depend on adolescent gender, such that mothers have stronger
influence on daughters or that fathers have stronger influence on sons, (Wickrama et al.,
1999; Kandel and Wu, 1995; Gilman et al., 2009), one study found that paternal smoking
had no effect on child smoking initiation (Rohde et al., 2003), and still another found that
gender had no effect on the influence that parents have on smoking initiation (Peterson et al.,
2006). Given the previous findings, albeit inconsistent, that mothers and fathers may
influence sons and daughters differently, the current study tested mothers’ and fathers’
effects in separate models.

In the current study, the independent variables were parent smoking status, ADHD
symptoms, and depression symptoms, the mediators were child ADHD symptoms and
depressive symptoms, and the dependent variable was child smoking initiation. The
following hypotheses were tested: 1) Parents who smoke will have higher levels of ADHD
symptoms than parents who do not smoke; 2) Parents with higher levels of ADHD
symptoms will have children who have higher levels of ADHD symptoms than will parents
with lower rates of ADHD symptoms; 3) Children with higher levels of ADHD symptoms
will be more likely to begin to smoke than will children with lower rates of ADHD
symptoms; 4) Parents who smoke will have higher levels of depression symptoms than
parents who do not smoke; 5) Parents with higher levels of depression symptoms will have
children with higher levels of depression symptoms than will parents with lower rates of
depression symptoms; 6) Children with higher levels of depression symptoms will be more
likely to begin to smoke than children with lower rates of depression symptoms. We also
tested the indirect effects of parental smoking and parents” ADHD symptoms on child’s
smoking through the child’s ADHD symptoms and the indirect effects of parental smoking
and parents’ depression symptoms on child’s smoking through the child’s depression
symptoms. Finally, we tested possible child gender moderation of all of these direct and
indirect effects.

2. Methods
2.1. Participants

Participants were adolescents, ages 11-16, and their parents who were part of an 18-month
longitudinal study on families and smoking. Participants were recruited through the Indiana
University (IU) Smoking Survey (Chassin et al., 1990; Sherman et al., 2009; Chassin et al.,
2000), an ongoing cohort-sequential study of the natural history of cigarette smoking. The
larger study has been ongoing since 1980. In-school assessments took place from 1980-
1983 with 61-12t" graders in a Midwestern county school system. Mail follow-ups were
conducted in 1987, 1993, 1999, and 2005. At each wave there was a 70% or more retention
rate of the original sample (total N assessed at least once = 8,487). The sample is
representative of the community: well-educated and predominantly white (96% non-
Hispanic Caucasian). For each follow-up, biases have been small, but dropouts were more
likely to be smokers and to have parents and friends who were more likely to smoke.

In 2005, IU Smoking Survey participants (ages 32—42) who had adolescent children (ages
10-18) were recruited, with one of their children and their spouses/partners, into an 18-
month longitudinal study (N = 1335 families, i.e., one adolescent child + one or both
parents). Participants were paid $25 for their participation. For the current analysis, we
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selected all adolescents who reported not smoking at Time 1, in order to study smoking
initiation (N = 921 families). Only participants with a Time 2 report of child smoking status
were selected (N = 785 families). At the 18 month follow up, 85.2% of these adolescents
were retained. To reduce age heterogeneity, only child participants between the ages of 11
and 16 were selected (final N = 764 families; 394 boys, 370 girls), with 91.6% of
participants being White non Hispanic, 51.6% being male, and participants having a median
age of 13.27 years at Time 1. It should be noted that child age correlated less than .09 with
child depression and ADHD and only .23 with initiation of smoking for the sample used in
the present analyses.

Data on participant smoking, ADHD symptoms, and depression symptoms were collected
by paper and pencil survey via mail and by web survey.

2.2. Measures

All variables used in the analyses are based on Time 1 reports, with the exception of child
smoking status at Time 2.

2.2.1. Parent and Adolescent Smoking—Parents and adolescents self-reported their
smoking status using an item from the IU Smoking Survey (Chassin et al., 1990). The scale
assessed participant smoking status asking “Which of the following best describes your
cigarette smoking?”: “Never smoked, not even a single puff,” “Smoked once or twice ‘just
to try’ but not in the last month,” “Do not smoke, but in the past | was a regular smoker,”
“Smoke regularly, but not more than once a month,” “Smoke regularly, but not more than
once a week,” “Smoke regularly, but not more than once a day,” and “Smoke more than
once a day.” Parental smoking was recoded on a four-point scale ranging from 1) never
smoked, 2) experimented with smoking, 3) used to smoke, to 4) currently smoking. At Time
1, 12.5% of mothers reported being regular smokers, and 15.0% of fathers reported being
regular smokers. The logic of this coding was that, since some lifetime smoking is extremely
common among adults, parents who are current smokers may have a greater genetic liability
for smoking and/or have had a longer time to model smoking behaviors for their offspring.
Although including frequency of smoking for current smokers in the variable might have
added additional information in terms of possible genetic load or environmental modeling of
smoking, including this information would create other issues of the distributional properties
and construct validity of the resulting variable.

Adolescents were selected to be those who never smoked at Time 1, and their smoking
status at Time 2 was dichotomized as either continuing not to smoke or any increase in
smoking. By Time 2, 16.8% of adolescents had initiated smoking.

According to the National Survey on Drug Use and Health (2009), in 2005, 10.8% of
adolescents reported cigarette use, which is somewhat lower than the rate found in the
current study. The NSDUH survey, however, found higher rates of smoking in Whites than
non-Whites, which may account for the discrepancy in the present mostly White sample.
The lower rate of parent smoking compared to the NSDUH may be explained by the fact
that all participants are parents, which is associated with greater likelihood of quitting
smoking (Chassin et al., 1996), and is magnified by the fact that they were parents of
nonsmoking adolescents, as well as the generally higher educational attainment of the
present parent sample.

2.2.2. Attention Deficit/Hyperactivity Disorder Symptoms—ADHD symptoms
were assessed using 18 items based on DSM |V criteria (see Barkley et al., 2002). Items on
the scale asked participants to rate their behavior in the past six months (e.g.,“Talked
excessively,” “Was easily distracted,” and “Shifted from one uncompleted activity to
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another.”) Responses were given on a four-point Likert Scale (Never/Rarely = 1 and Very
Often = 4), with participant scores calculated by taking the mean score of the eighteen items
in the scale. Self-reports of ADHD symptom suffer from optimistic bias (Barkeley et al.,
2002). Thus, although we had to rely on self-report of parents” ADHD symptoms, child
ADHD symptoms were assessed by parent report. Child self-reports of ADHD symptoms
were not obtained. Child scores were computed by taking the mean of the scale scores
reported by each parent (if there were two participating parents or a single parent score if
there was only one participating parent). Although scale items can be scored to distinguish
between hyperactive/impulsive and inattention symptoms, these subscales were highly
correlated (ss > .70). Mother and father reports of child were correlated .641. Cronbach’s
alpha for mothers’ self report was .883, for fathers’ self report .893, for mothers’ child
report .931 and fathers’ child report .983.

2.2.3. Depression Symptoms—Parent and adolescent depression symptoms were
assessed using a shortened version (Andresen et al., 1994) of the Center for Epidemiological
Studies Depression Scale (CES-D; Radloff, 1977). Participants self reported their depression
symptoms by responding to the ten items (such as, “I was bothered by things that don’t
usually bother me,” “I felt that everything | did was an effort,” and “I felt lonely”) using a
four-point Likert scale (1 = Never/Rarely to 4 = Very Often). Participants were asked to
report the frequency of their symptoms over the past month; the original shortened CES-D
used a past week time frame. Individual scores were computed by averaging the responses
across the ten questions. Cronbach’s alpha for fathers was .857, for mothers .871, and for
children .711.

2.3. Modeling Analyses

3. Results

In order to examine mediation of ADHD symptoms and depression symptoms in the
intergenerational transmission of smoking, path analyses (Figure 1, Figure 2, Figure 3, and
Figure 4) were conducted that modeled parent smoking, parent ADHD symptoms, and
parent depression symptoms as correlated exogenous variables, with each predicting
adolescent depression symptoms and adolescent ADHD (modeled as correlated variables)
that, in turn, were tested as predictors of child smoking initiation—the dichotomous
outcome variable. Separate models were estimated for father variables and mother variables.
Combined and separate analyses were also run for sex of the offspring, with difference chi-
squares calculated for the combined analyses to test for the equivalence of the estimated
paths for the male versus female offspring matrices. Mediation effects were tested using the
bias corrected bootstrapping of confidence intervals option in Mplus version 5.21 (Muthén
and Muthén, 1998-2007) with maximum likelihood estimation using the covariance matrix.
Indirect paths are significant if the resulting confidence interval does not include zero.
Missing data were handled using full information maximum likelihood. Total N for the
female models was 370; N for males was 394.

Table 1 presents the means and standard deviations for child, mother, and father smoking
status, depression symptoms, and ADHD symptoms separately by sex. As expected, boys
scored higher than girls on ADHD symptoms, but there were no significant sex differences
in child depression symptoms. Parent smoking status, depression symptoms, and ADHD
symptoms did not differ by parent sex.

Tables 2 and 3 present the correlations among child, mother, and father smoking status,
depression symptoms, and ADHD symptoms separately by child sex. With the exception of
mothers’ and girls” smoking status, parental smoking status was not correlated with child
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smoking status, but parental depression and ADHD symptoms were correlated with child
depression and ADHD symptoms. Child depression and ADHD symptoms, mothers’
depression, and fathers” ADHD were correlated with child smoking status only for girls.

3.1. Path Models for Mothers’ Influence

The mother models for boys and girls were significantly different (difference XZ (15) =
25.207, p = .047). Accordingly, models for boys and girls were estimated separately. In the
mother-boy model (Figure 1), boys’ depression symptoms predicted boys’ smoking
initiation, and mother ADHD predicted boys’ ADHD symptoms. There was a significant
indirect path from mothers’ depression symptoms to boys’ smoking status through boys’
depression symptoms (95% confidence interval: .001, .046), such that mothers with higher
levels of depression had sons with higher levels of depression, which was predictive of
boys’ smoking initiation.

For the mother-girl model (Figure 2), girls’ ADHD predicted girls’ smoking initiation, and
mothers’ smoking status predicted girls” depression and ADHD symptoms, mothers’
depression predicted girls’ depression symptoms, and mothers’ ADHD predicted girls’
ADHD symptoms. There was a significant indirect path from mothers” ADHD symptoms to
girls’ smoking status through girls” ADHD symptoms (95% C.1.: .013, .146), such that
mothers with higher levels of ADHD had daughters with higher levels of ADHD symptoms,
which was predictive of girls’ smoking initiation. There was also a marginally significant
indirect path from mothers’ smoking status to daughters’ smoking status through daughters’
ADHD symptoms (95% C.1.: .000, .026), such that mothers with higher levels of smoking
had daughters with higher levels of ADHD symptoms, which was predictive of girls’
smoking initiation.

3.2. Path Models for Fathers’ Influence

The father models for boys and girls did not statistically differ (difference x2 (15) = 17.814,
p =.273). However, given the differences in the mother models, boys and girls models were
analyzed separately to facilitate comparison with the mothers’ models. As with the mother-
boy model, in the father-boy model (Figure 3), boys’ depression predicted boys’ smoking
initiation, but in this case boys’ depression was not predicted by any of the parent level
variables. Fathers” smoking status did predict boys” ADHD symptoms, but there were no
significant indirect pathways from any of the father variables to boys’ smoking initiation.

For the father-girl model (Figure 4), neither girls’ depression nor ADHD symptoms
predicted girls’ smoking initiation. Father smoking status and father ADHD predicted girls’
ADHD symptoms, and father depression predicted girls’ depression symptoms. As was the
case for the mother-girls’ model, there was a marginally significant indirect path from
fathers’ smoking status to daughters’ smoking status through daughters” ADHD symptoms
(95% C.1.:.000, .020), where fathers with higher levels of smoking had daughters with
higher levels of ADHD symptoms, which was predictive of girls’ smoking initiation.

3.3 Psychopathology Covariance and One- vs. Two-Parent Families

Given the high covariance between depression and ADHD symptoms, particularly for
parents, the effects of each of these psychopathologies in the intergenerational transmission
of smoking may have been attenuated. Additional path analyses were thus conducted
separately for smoking with depression and smoking with ADHD. These analyses yielded
all of the significant indirect path effects described above. For mothers and daughters,
additional marginally significant indirect path effects emerged for mothers’ depression to
daughters’ smoking through daughters’ depression (95% C.1.: .000, .028) and for mothers’
smoking to daughters’ smoking through daughters’ depression (95% C.1.: .000, .016).
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Given the possibly greater risk for psychopathology in one- (N = 216) as opposed to two-
parent (N = 548) families (in the present sample, in fact, mean differences in child smoking
status, depression, and ADHD symptoms did not significantly differ across one- vs. two-
parent families) and the possibly greater effects of parents in one-parent families, additional
path analyses tested for differences in the path coefficients between these two kinds of
families for mother-son, mother-daughter, father-son, and father-daughter pairs. There was
no difference for mother-son (difference XZ (15) = 13.975, p = .527) nor father-daughter
(difference x 2 (15) = 21.954, p = .109), but the one- vs. two-parent difference was
significant for mother-daughter (difference XZ (15) = 28.772, p = .017) and near-significant
for father-son (difference XZ (15) = 23.232, p = .079) pairs. Father-son pairs did not yield
any significant mediated effects in the full sample analyses nor when the sample was broken
down by one- vs. two-parent status, and the most notable difference was the much larger
relationship of father smoking to sons’ depression and ADHD in one-parent families, while
the relationship between sons’ depression and ADHD was much stronger in two-parent
families. Interestingly, similar differences were found for mother-daughter pairs, with
mothers’ smoking being more highly correlated with daughters’ depression in one-parent-
families, while the relationship between daughters’ depression and ADHD was much
stronger in two-parent families. In terms of indirect effects, the mediated paths from
mothers’ smoking to daughters’ smoking through daughters’ depression and from mothers’
ADHD to daughters’ smoking through daughters” ADHD were only significant for two-
parent families (95% C.1.: .004, .047; .038, .211, respectively).

4. Discussion

The present research confirms previous studies of the intergenerational transmission of
cigarette smoking (for example, Chassin et al., 1998), depression (for example, Silberg et
al., 2010), and ADHD (for example, Minde et al., 2003), at least for girls. The important
new finding here is the demonstration that the intergenerational transmission of smoking
behavior may be mediated by the intergenerational transmission of depression and ADHD.
The sex differences in this mediated intergenerational transmission of smoking are also
notable.

The finding that ADHD was a significant intergenerational mediator of smoking initiation
for girls is similar to the results found by Monteaux et al. (2008), who found evidence that
ADHD and smoking are cosegregated (are transmitted familially together) in a sample of
girls. They proposed that there is a subtype of ADHD that is particularly vulnerable to
smoking, with a common genetic factor associated with ADHD and nicotine vulnerability. A
recent study by Miles and Weden (in press) also found that problem behaviors partially
mediated the intergenerational transmission of smoking from mother to child. In terms of
why this pathway occurs for adolescent girls but not boys, studies by DuPaul et al. (2006)
and Smalley (2000) have found that the inattentive subtype of ADHD is more prevalent in
girls than in bays, and a study by Burke et al. (2001) found that the inattentive dimension of
ADHD was significantly linked to cigarette use. Since the variable examined here was
smoking initiation, self-medication of attention deficits with tobacco use is an unlikely
explanation. However, other findings suggest a different interpretation. Lee and Hinshaw
(2006) found that it was the hyperactivity/impulsivity dimension of ADHD in girls that was
related to later substance use, and they theorized that hyperactivity/impulsivity in girls is
equivalent to conduct disorder in boys. The study, in fact, found that hyperactivity/
impulsivity symptoms were significant predictors of antisocial behavior. So it may be
antisocial behavior in girls with higher rates of ADHD that is driving smoking initiation.
However, in the current data these subscales of ADHD symptoms were highly correlated
and analyses with each subscale separately produced the same findings as the total scale.
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In contrast, for boys the intergenerational transmission of smoking from mothers was
mediated by depression. One explanation for this sex difference may involve the different
coping strategies typically engaged in by adolescent boys compared to girls. Several studies
show that boys, compared to girls, tend to use more negative coping strategies, including
avoidance of problems through substance use (Eschenbeck et al., 2007; Compas et al., 1993;
Seiffge-Krenke, 1993). Girls, in contrast, tend to use social support more often than do boys.
If so, then boys may be more likely than girls to cope with depressive symptoms by smoking
cigarettes. The current results might seem to be in conflict with previous studies by Heath et
al. (1993), Boomsma et al. (1994), and Hamilton et al. (2006), which found that genetic
influences were stronger for males and environmental influences were stronger for females.
Of course, the influences on smoking initiation are numerous and complex, and each
influence should be treated as an important part of the overall process.

The lack of indirect father effects through depression was not surprising. Previous studies
(for example, Brennan et al., 2002) have found that maternal, but not paternal, depression
influences adolescent depression. The lack of indirect effects through ADHD is unexpected.
It could be for a number of reasons. First, it could have simply been an issue of power, given
the smaller sample for fathers than for mothers. Second, mothers are generally the primary
caretaker, and therefore may be more involved in children’s lives. Mothers can also
influence their children prenatally, which might be particularly relevant if mothers smoked
or used alcohol or other substances during pregnancy. For example, prenatal nicotine
exposure can affect children in a number of ways (for a review, see Ernst et al., 2001).

The current study has several limitations that should be noted. The relatively homogeneous
sample, in terms of racial/ethnic diversity and education, limits the generalizability of the
findings. Use of depression and ADHD symptoms rather than clinical disorder diagnoses,
and the use of a non-clinical sample, may underestimate the magnitudes of effects, if the
relations of depression and ADHD symptoms to smoking are most apparent at clinical levels
of the disorders. Given the above discussion, the relationship of ADHD to antisocial/
externalizing behaviors needs to be considered in understanding the intergenerational
transmission of smoking and ADHD. The six-month timeframe for the assessments of
depression and ADHD may have attenuated findings by missing participants in remission
for these syndromes. Finally, the study lasted only long enough to measure how depression
and ADHD symptoms relate to smoking initiation. Studies have shown that the factors that
influence smoking initiation and smoking persistence are different. For example, True et al.
(1997) found that genetic influences accounted for more variability in smoking persistence
than in smoking initiation. Despite these limitations, this study contributes to the literature
by demonstrating that the intergenerational transmission of depressive and ADHD
symptoms may contribute to the intergenerational transmission of cigarette smoking. The
sex differences found here suggest that future research needs to consider differences in
gender socialization and gender-based coping strategies that may act as protective or risk
factors in the intergenerational transmission of problem behaviors, including substance use.
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Figure 1.

The path model of depression and ADHD as mediators in the intergenerational co-
transmission of smoking, depression and ADHD between mothers and sons.
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Figure 2.

The path model of depression and ADHD as mediators in the intergenerational co-
transmission of smoking, depression and ADHD between mothers and daughters.
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Figure 3.

The path model of depression and ADHD as mediators in the intergenerational co-
transmission of smoking, depression and ADHD between fathers and sons.
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Figure 4.

The path model of depression and ADHD as mediators in the intergenerational co-
transmission of smoking, depression and ADHD between fathers and daughters.
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