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Abstract
While smoking is a major cause of mortality and morbidity, and maternal smoking is a risk factor
for smoking among their offspring, the mechanisms involved in the intergenerational transmission
of smoking are not well understood. This study examines the pathways from maternal and
adolescent child factors, and the parent-child relationship, to smoking among the adult offspring,
approximately 25 years' later. Data for the present analysis were based on time waves 2 (T2; 1983)
and 7 (T7; 2007–2009) of an on-going study of a community sample of mothers and their children.
Offspring and mother  ages were 14.1 and 40.0 years, respectively, at T2, and 36.6 and 65.0
years, respectively, at T7. At T2, trained interviewers administered individual structured
interviews. Psychosocial questionnaires were self-administered at T7. Structural equation
modeling (SEM) was used to analyze the interrelationships among maternal and offspring
attributes (T2 and T7). SEM results indicated a satisfactory model fit (RMSEA=0.052; CFI=0.91;
SRMR=0.057), and confirmed hypothesized pathways. One pathway linked maternal maladaptive
attributes (T2) to the mother-adolescent child attachment relationship (T2), which was associated
with the offspring's maladaptive attributes over time (T2 to T7), which then predicted the adult
offspring's smoking (T7). Other pathways highlighted the stability of maternal smoking, the
continuity of maladaptive attributes, and less offspring educational attainment as predictors of
offspring smoking at T7. Findings suggest the importance of early interventions to treat maternal
smoking, maternal and offspring maladaptive attributes, and the mother-child relationship in order
to reduce risk factors for the intergenerational transmission of smoking behavior. Interventions
which enhance educational success should also prove effective in reducing smoking.
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1. INTRODUCTION
Cigarette smoking accounted for over 6 million deaths globally in 2010, and is the second
leading cause of disability worldwide (Lim et al., 2012). In the United States, approximately
one in five deaths is attributable to cigarette smoking (CDC, 2008). Although maternal
smoking is a risk factor for smoking among their offspring, the mechanisms involved in the
intergenerational transmission of smoking are not well understood. Numerous studies have
identified associations between maternal attributes (e.g., smoking), adolescent psychological
problems, aspects of the mother-child relationship, and adolescent smoking (Chassin,
Presson, Todd, Rose, & Sherman, 1998; Ennett et al., 2010; Lawlor et al., 2005; SAMHSA,
2010a). There is a dearth of research, however, on the longitudinal impact of these earlier
influences, or the effects of contemporaneous factors, on smoking among adults. A better
understanding of the impact of these maternal factors on smoking among their offspring may
contribute to the development of prevention and intervention programs which reduce the
intergenerational transmission of risk factors for smoking. The present study, therefore, uses
data spanning approximately 25 years to examine the pathways from earlier maternal
attributes and the mother-adolescent relationship to the offspring's smoking in adulthood.

1.1 Maternal and Offspring Maladaptive Attributes and Smoking
Prior research has found that maternal smoking during pregnancy is a risk factor for
numerous adverse outcomes among their offspring, such as externalizing behaviors and
disorders (Brook, Zhang, Rosenberg, & Brook, 2006; Fitzpatrick, Barnett, & Pagani, in
press), diminished academic achievement (Agrawal et al., 2010), and substance use,
including smoking (Agrawal et al., 2010; D'Onofrio et al., 2012). The association of
maternal gestational smoking and problems among their offspring may be both causal (e.g.,
specific to the in utero effects of nicotine on neurodevelopment) as well as derived from
environmental factors shared by mother and child (e.g., Agrawal et al., 2010; D'Onofrio et
al., 2008; Lieb, Schreier, Pfister, & Wittchen, 2003; O'Callaghan et al., 2006).

A substantial literature has also found that maternal smoking during the offspring's
childhood or adolescence is related to the offspring's smoking during adolescence or young
adulthood (e.g., Gilman et al., 2009; Kelly et al., 2011; Leonardi-Bee, Jere, & Britton, 2011;
Osler, Clausen, Ibsen, & Jensen, 1995; SAMSHA, 2010a). In one of few investigations to
examine the link between earlier maternal smoking and the offspring's smoking in
adulthood, Vink, Willemsen, & Boomsma (2003) showed that maternal smoking during the
offspring's adolescence predicted offspring smoking during adolescence, young adulthood,
and adulthood. To our knowledge, there are no studies on the relationship of concurrent
smoking among older women and their adult offspring. Some factors which have been
shown to operate between maternal smoking and smoking among the offspring include role
modeling of maternal smoking behavior (Weden & Miles, 2012), fewer anti-smoking rules
(Sargent & Dalton, 2001), and common genetic vulnerabilities shared by mother and child
(Weden & Miles, 2012).

Although a review of the genetics of smoking is beyond the scope of this paper, both genes
and environment have been shown to contribute to smoking behavior, with genetic
influences exerting greater effects on later stages of smoking and nicotine dependence
(Shenassa et al., 2003; White, Hopper, Wearing, & Hill, 2003). Human and animal studies
have identified variants of cholinergic nicotinic receptor subunit gene clusters (e.g.,
CHRNA5-CHRNA3-CHRNB4) and nicotine-metabolizing enzymes (e.g., CYP2A6 and
CYP2B6) which have been implicated in smoking (Saccone et al., 2009). These variants
have also been linked to heavy smoking and nicotine dependence (Berrettini et al., 2008;
Saccone et al., 2009; Thorgeirsson et al., 2008), the age of smoking cessation (Chen et al.,
2012), severity of withdrawal symptoms (Baker et al., 2009), and smoking-related
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morbidity, i.e., lung cancer and peripheral arterial disease (Saccone et al., 2009;
Thorgeirsson et al., 2008).

In addition, mothers who smoke tend to have elevated rates of psychological symptoms and
psychiatric disorders (Degenhardt & Hall, 2001), which have been found to be linked with
smoking among their offspring (SAMHSA, 2010a). However, as noted, the precise
mechanisms involved in the intergenerational transmission of smoking behavior are not
entirely understood.

Smoking and psychological problems (e.g., depression) are highly related among both
adolescent and adult smokers (Hu, Davies, & Kandel, 2006; Klungsøyr, Nygård, Sørensen,
& Sandanger, 2006), although it is unclear whether this relationship is causal, reciprocal, or
stems from a shared underlying etiology (e.g., Boden, Fergusson & Horwood, 2010;
Orlando, Ellickson & Jinnett, 2001). Furthermore, the results of some studies suggest that
psychological maladjustment during adolescence may predict smoking and nicotine
dependence during later developmental stages (McKenzie, Olsson, Jorm, Romaniuk, &
Patton, 2010).

There is considerable evidence (especially in the literature on adolescence) of the
intergenerational transmission of psychological difficulties, such as depression, anxiety, and
low self-esteem (Campbell, Morgan-Lopez, Cox, & McLoyd, 2009; Papp, Cummings, &
Goeke-Morey, 2005). The concordance of psychological problems among mothers and their
offspring may stem from maternal role modeling of maladaptive affect and behaviors
(Brook, Brook, Gordon, Whiteman, & Cohen, 1990; Campbell et al., 2009), shared
contextual influences (such as exposure to stressful neighborhoods; Patterson, Eberly, Ding,
& Hargreaves, 2004), a genetic vulnerability (Kendler, Myers, Maes, & Keyes, 2011), and/
or the adverse effects of maladaptive maternal attributes on the mutual attachment
relationship with the child (e.g., Hammen, Shih, & Brennan, 2004; National Research
Council [NRC] and Institute of Medicine [IOM], 2009).

1.2. Family Interactional Theory and the Mother-Child Mutual Attachment Relationship
The theoretical framework for the present study is based on Family Interactional Theory
(FIT; Brook et al., 1990). FIT posits that there is a developmental progression from maternal
to child maladaptive psychological attributes, which may be mediated by the effect of
maternal attributes on the mother-child relationship (Papp et al., 2005). According to FIT,
maternal substance use and/or psychopathology may undermine the development of a close,
non-conflictual mutual attachment relationship with the child. Children with a weaker and
more distant maternal bond, in turn, are less likely to identify with and model parental pro-
social behaviors and, therefore, may be at risk for maladaptive personal attributes,
behaviors, and functioning, e.g., Brook et al., 1990; Papp et al., 2005. Furthermore, the FIT
paradigm may be extended to later developmental stages. That is, the mother-adolescent
child attachment relationship may have enduring effects on the offspring. Flouri (2005), for
instance, reported that maternal involvement with her adolescent child predicted less distress
among the offspring in adulthood. Bell and Bell (2005) also demonstrated a pathway from
parental resources (e.g., ego development) to positive family dynamics (e.g., connectedness)
during the offspring's adolescence to the offspring's well-being in the 30s and 40s.

Here, we extend FIT to an adult sample to test the longitudinal impact of a weak and
conflictual mother-adolescent attachment relationship on the adult offspring's maladaptive
attributes, educational attainment, and smoking in the late 30s.
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1.3. Continuity of Smoking, Stability of Maladaptive Attributes, and the Adult Offspring's
Educational Attainment

With a few important exceptions, there is limited research on intra-individual continuity of
smoking across adulthood and into late midlife (Yong, Borland, Thrasher, & Thompson,
2012). However, Frosch, Dierker, Rose, & Waldinger (2009) identified several
developmental patterns of smoking throughout adulthood, which demonstrated both
continuity and discontinuity (i.e., smoking cessation at different stages) in smoking
behavior.

With respect to maladaptive attributes, several investigations (e.g., Colman, Wadsworth,
Croudace, & Jones, 2007; Roza, Hofstra, van der Ende, & Verhulst, 2003) have reported
considerable stability of psychopathology over time, although most of this research has
focused on the period from adolescence to young adulthood. For example, Dekker et al.
(2007) demonstrated that trajectories of depressive symptoms (beginning in childhood or
adolescence) predicted more symptoms of depression and other mental health problems in
young adulthood. Clark, Rodgers, Caldwell, Power, & Stansfeld (2007) found that
internalizing and externalizing disorders in childhood, pre-adolescence, and adolescence
were related to psychological distress in the 20s, 30s, and 40s, as well as depressive and
anxiety disorders at age 45.

In the United States (and other industrialized nations), there is a strong inverse relationship
between each component of socioeconomic status (i.e., educational level, occupational
status, and income), and cigarette smoking (IOM, 2007; Sorensen, Barbeau, Hunt, &
Emmons, 2004). Chassin, Curran, Presson, Sherman, & Wirth (2009), for example,
examined smoking trajectories from ages 10–42 years, and found that the most severe
smoking group (early-onset persistent smokers) was the least educated, compared to all
other groups identified.

1.4. Hypotheses
We hypothesized the following three sets of relationships between maternal and offspring
factors and smoking among the adult offspring (in the late 30s). First, maternal maladaptive
personal attributes are associated with the mother-adolescent child relationship, which is
linked with the offspring's maladaptive personal attributes. Offspring maladaptive attributes,
in turn, are related to their smoking in the late 30s. Second, maternal maladaptive attributes
are related to the continuity of maternal smoking (from the early 40s to the mid-60s), which
increases the likelihood of smoking among the adult offspring. Third, maternal and offspring
maladaptive attributes (in the mid-60s and late 30s, respectively) are related. Adult offspring
maladaptive attributes are linked with the offspring's lower educational attainment which, in
turn, predicts offspring smoking in adulthood.

2. METHODS
2.1. Participants and Procedure

Data on the participants came from a longitudinal psychosocial study of mothers and their
children, begun in 1975. Participants were from a community-based random sample of
families, residing in one of two counties, Albany or Saratoga, in upstate New York. The
sampled families were generally representative of families in the northeast U.S. at that time.
For example, there was a close match between the participants and the 1980 U.S. Census
with regard to family income, maternal education, and family structure.

The present analysis (N=404) is based on data from time wave 2 (T2; 1983) and wave 7 (T7;
2007–2009) of the longitudinal study. Participants consisted of N=404 mother-offspring
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pairs, who were interviewed at both T2 and T7. The mean age of mother participants at T2
was 40.0 years (SD=6.2), and the offspring participants'mean age at this time wave was 14.1
years (SD=2.8). At T7, the mean age of the mother participants was 65 years (SD=6.2), and
the offspring participants were mean age 36.6 years (SD=2.8).

To assess attrition, we compared the mothers (N=318) who were interviewed in 1983 (T2)
but not in 2009 (T7) with the mothers who were included in the present study (N=404).
Those mothers who were included in the current analyses had a significantly greater
educational level (t=5.65, p-value<0.001) than those who were not included. We also
compared the offspring participants (N=404) who were included in the analysis with the
offspring participants (N=352) who were interviewed in 1983 but not studied here. There
were fewer male participants (χ2(1)=5.96, p-value<0.015), and less reported impulsivity
(t=2.0, p-value=0.04) among those studied at T7 (2009) compared with participants not
included at T7. There were no statistically significant differences between offspring
participants included in the analyses and those who were not included with respect to age (t=
−0.51, p=0.61), smoking at T2 (t=−1.39, p=0.56), ego control at T2 (t=1.12, p=0.26), or
depressed mood at T2 (t=0.59, p=0.56).

Extensively trained and supervised lay interviewers administered individual structured
interviews at T2 (mothers and offspring were interviewed separately and in private).
Questionnaires were self-administered by mother and offspring participants at T7. Written
informed consent and HIPAA authorization (as of April 2003) were obtained from all
participants. The procedures used in this research study at T7 were approved by the
Institutional Review Board (IRB) of the New York University School of Medicine. Earlier
waves of data collection were approved by the Mount Sinai School of Medicine IRB.
Additional information regarding the study methodology is available in prior publications
(e.g., Cohen & Cohen, 1996).

2.2. Measures
2.2.1. The Dependent Variable—The dependent variable, adult offspring cigarette
smoking at T7, was the response to a question which asked the adult offspring, “How many
cigarettes did you smoke in the past two months?” (adapted from the Monitoring the Future
study; Johnston, O'Malley, Bachman, & Schulenberg, 2006). The response range was a scale
coded as (0) not at all, (1) some, but less than daily, (2) 1–5 cigarettes a day, (3) about half a
pack a day, (4) about a pack a day, (5) about 1.5 packs a day, and (6) more than 1.5 packs a
day. This measure of cigarette smoking has been found to predict young adult psychiatric
disorders (Brook, Brook, Zhang, Cohen & Whiteman, 2002) and health problems (Brook,
Brook, Zhang, & Cohen, 2004).

2.2.2. The Independent Latent and Manifest Variables—The independent latent
variables were maternal maladaptive personal attributes at T2 and T7, offspring maladaptive
personal attributes at T2 and T7, and the mother-adolescent child mutual attachment
relationship at T2. The independent manifest variables consisted of maternal cigarette
smoking at T2 and T7, and the offspring's educational attainment at T7. For each of the
scales for the independent variables, the subject (mother or offspring), time wave, response
range, a sample item, and the Cronbach's alpha are listed in Table 1. (See Table 1.) All
measures were self-report except for Child's Resistance to Maternal Control, one of the
scales in the Mother-Adolescent Mutual Attachment Relationship latent construct, which
was the mother's report of her adolescent child.

2.2.3. Control Variables—In the analyses, we statistically controlled for the following
variables: the offspring's gender, age in their late 30s, and frequency of cigarette smoking in
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adolescence (T2) [(0) not at all - (5) about 1.5 packs a day or more], and the mother's age
and educational level in the mid-60s [(1) less than high school - (6) doctoral degree or
equivalent].

2.3. Data Analysis
A latent variable structural equation model was used to examine the empirical validity of the
hypothesized pathways. To account for the influences of the offspring's gender, age, and
smoking in adolescence (T2), and the mother's age and educational level (T7) on these
models, we used a partial correlation matrix as the input matrices. This was created by
statistically partialing out (removing the effect of) the baseline measure of the variables cited
above (section 2.2.3.) on each of the original manifest variables in the present analyses. Our
proposed model was estimated using Mplus (Muthén & Muthén, 2010). The Mplus (Muthén
& Muthén, 2010) default option was used (i.e., full information maximum likelihood
approach; FIML) to treat missing data. The advantage of FIML is that the results are less
likely to be biased even if the data are not missing completely at random (Muthén, Kaplan,
& Hollis, 1987). We chose three fit indices to assess the fit of the models: (1) the root mean
square error of approximation (RMSEA), (2) Bentler's comparative fit index (CFI) (Bentler,
1990), and (3) the standardized root mean square residual (SRMR). Values between .90 and
1.0 on Bentler's CFI indicate that the model provides a good fit to the data (Kelloway,
1998). Values for the RMSEA and the SRMR should be below .10 to indicate a good fit. We
also calculated the standardized total effects, which equal the sum of the direct and the
indirect effects of each latent or manifest variable estimated in the analysis on the dependent
variable.

3. RESULTS
3.1. Descriptive Statistics

Table 2 presents the response ranges, means, and standard deviations of the dependent,
independent, and control variables used in the SEM analyses. (See Table 2.) Almost one
quarter (22.1%) of the offspring participants reported smoking on a daily basis at T7.
Among the mother participants, 26.2% reported daily smoking at T2, and 12.2% smoked
daily at T7. The respective percentages of mothers and adult offspring who smoked at T7
were comparable to national averages in the U.S. population as reported by The National
Survey on Drug Use and Health for 2009, the year in which our data were collected
(SAMSHA, 2010b).

3.2. Path Analyses
Supplementary Table S1 in Appendix A presents the direction and standardized factor
loadings for each manifest variable (within the latent construct). Each factor loading was
significant at p<.001 (see Appendix A, Supplementary Table S1).

The RMSEA was 0.052, Bentler's CFI was 0.91, and the SRMR was 0.057, and reflect a
satisfactory model fit. The obtained path diagram along with the standardized regression
coefficients and z-statistics are depicted in Figure 1. For each of the latent and manifest
constructs, we examined the total variance explained by the latent/manifest variables which
were hypothesized to be predictors of that construct. The variance for the dependent
variable, offspring smoking in the late 30s, was R2=.10.

As shown in Figure 1, the results supported our major hypotheses. First, maternal
maladaptive personal attributes in the early 40s were linked with a weak and conflictual
mother-adolescent child relationship (β=0.32; z=3.52; p<.001), which was associated with
the offspring's maladaptive attributes in adolescence (β=0.61; z=7.31; p<.001). Offspring
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maladaptive attributes were generally stable into the late 30s (β=0.45; z=7.49; p<.001), and
related to offspring smoking in the late 30s (β=0.14; z=2.39; p<.05). Second, maternal
maladaptive attributes (early 40s) were related to maternal smoking (also in the early 40s)
(β=0.22; z=3.81; p<.001) which, in turn, was associated with maternal smoking in the
mid-60s (β=0.47; z=11.98; p<.001). There was a direct pathway from maternal smoking
(mid-60s) to the offspring's smoking in the late 30s (β=0.08; z=1.68; p<.05). Third, there
was continuity of maternal maladaptive personal attributes from the early 40s to the mid-60s
(β=0.72; z=15.36; p<.001). Maternal maladaptive attributes in the mid-60s were linked with
the offspring's maladaptive attributes in the late 30s (β=0.12; z=2.02; p<.05), which were
inversely associated with the offspring's educational attainment (late 30s) (β=−0.33; z=
−6.08; p<.001). The offspring's educational attainment was directly and inversely related to
their smoking in the late 30s (β=−0.22; z=−4.43; p<.001). (See Figure 1.)

3.2.1. Alternate Pathways—We also tested an alternative model, which consisted of
reciprocal pathways between adolescent maladaptive attributes and maternal maladaptive
attributes. The pathway from adolescent maladaptive attributes to maternal maladaptive
attributes was non-significant (z=0.95, p>0.05).

3.3. Standardized Total Effects
Table 3 presents the results of the total effect analyses. With the exception of maternal
smoking in the early 40's, each of the latent/manifest constructs had significant total effects
(p<0.05). Among the constructs, offspring maladaptive attributes (late 30s) (β=0.21; z=3.81;
p<.001) and offspring educational attainment (also late 30s) (β=−0.22; z=−4.43; p<.001) had
the greatest total effects on adult offspring smoking in the late 30s. (See Table 3.)

4. DISCUSSION
Our study is innovative in three important ways. First, we examined the intergenerational
transmission of smoking behavior over a period of approximately 25 years. Second, aspects
of this study are consistent with the theoretical framework of Family Interactional Theory
(FIT; Brook et al., 1990), as discussed in section 4.1 below. Third, our research highlights
three types of mechanisms which increase the extent of smoking among the adult offspring:
1) an impaired mother-child mutual attachment relationship; 2) social role modeling of
maladaptive behaviors; and 3) low educational attainment.

4.1. Pathways to Smoking in Adulthood
Overall, our results suggest that there are multiple developmental pathways through which
earlier factors during the offspring's adolescence may play a role in the intergenerational
transmission of smoking in adulthood, even with statistical control on the offspring's
smoking during adolescence. The first hypothesized pathway is in accord with FIT (Brook et
al., 1990), which postulates that earlier maternal personality attributes are associated with
the mother-child relationship which, in turn, predicts later offspring maladaptive attributes
and smoking in the late 30s. This finding supports the extension of FIT to an adult
population, and implies a “continuation effect” whereby the parent-adolescent child
relationship continues to impact later stages of development when the offspring is more
independent of parents. As suggested by the extension of FIT, earlier poor maternal
attachment and more offspring maladaptive attributes may undermine the offspring's ability
to form close, supportive relationships in adulthood. Individuals who lack such social
support, in turn, are more likely to have diminished well-being and to smoke (Sun, Buys,
Stewart, & Shum, 2011). Furthermore, individuals with greater maladaptive personal
attributes may perceive their lives as more stressful (Ng & Jeffery, 2003), but may not have
developed the skills to cope with these difficulties (Sun et al., 2011). Smoking, therefore,
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may be a means by which the adult offspring attempts to manage emotional dysregulation,
as posited by the self-medication hypothesis (Khantzian & Albanese, 2008).

With regard to the second hypothesized pathway to the offspring's smoking in adulthood, the
findings provide support for social role modeling, as suggested by the link between maternal
smoking and adult offspring smoking. This association is consistent with aspects of Social
Learning Theory (Bandura, 1977), according to which parental behaviors may be
transmitted to the child via role modeling (Brook et al., 1990; IOM, 2007). The
neurobiological effects on the offspring of earlier exposure to maternal smoking (Bandiera,
2011), and/or a genetic predisposition towards smoking, shared by mother and child
(Shenassa et al., 2003), may also contribute to the association between maternal and adult
offspring smoking.

The third hypothesized pathway involves the intergenerational transmission of maternal
maladaptive attributes to the offspring, and the relationship of adult offspring maladaptive
attributes to both educational attainment and smoking. Prior research (e.g., Slominski,
Sameroff, Rosenblum, & Kasser, 2011; Suldo, Thalji, & Ferron, 2011) has demonstrated
that psychological symptoms and disorders are associated with lower educational
attainment. Individuals with more maladaptive attributes may experience impaired cognitive
functioning, such as problems with concentration, and they may lack the task persistence
needed to pursue their studies (e.g., less impulse control; Andersson & Bergman 2011;
Goodman, Joyce, & Smith, 2011). Furthermore, our finding of an association between low
educational attainment and smoking in adulthood is consistent with an extensive body of
research (e.g., CDC, 2011; Fagan, Shavers, Lawrence, Gibson, & O'Connell, 2007; Johnson
et al., 2011). Bachman et al. (2008), for instance, found that educational attainment at age 18
predicted smoking up until age 40 years.

4.2. Strengths and Limitations
To our knowledge, the present study is the first to demonstrate the theoretically
hypothesized associations between the parent-adolescent child mutual attachment
relationship and the adult offspring's maladaptive personal attributes, educational
attainment, and smoking, across a span of approximately 25 years. Additional contributions
of this investigation are the findings regarding the stability of maternal smoking, as well as
the mother's and offspring's maladaptive attributes, and their respective associations with the
adult offspring's smoking. We also add to the literature on the impact of the mother's
psychological attributes and smoking behavior on their offspring during adulthood.
However, there are some limitations to the findings. First, our data are based on a primarily
White sample, and the results, therefore, may not be generalizable to other racial or ethnic
groups. Second, the greater impulsivity among participants lost to attrition (as noted in
section 2.1) may have affected the prevalence of smoking among the adult offspring.
Because of the established association between impulsivity and smoking (Chase &
Hogworth, 2011; Ryan, Mackillop, & Carpenter, 2013), our findings may have been even
stronger if we had been able to include data from the non-participants at T7. Third, as
previously noted, there may be some unmeasured selection biases, given the rate of attrition.

4.3. Conclusions
In sum, the present study highlights the enduring effects of the parent-adolescent child
attachment relationship on the adult offspring's psychological and behavioral functioning,
including smoking in the late 30s. This finding is in accordance with a developmental
perspective, which posits that experiences with parents during adolescence continue to be
salient when the individual reaches adulthood. Our results also demonstrated the
significance of maternal maladaptive personal attributes as a precursor of an impaired
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parent-child attachment relationship, and the important impact of education on smoking
during adulthood. Programs that support academic progress may help individuals to achieve
higher levels of education, which are protective against smoking and, therefore, potentially
bestow both public health and economic benefits. Clinical implications highlight the
importance of early intervention to reduce maternal smoking and maternal psychopathology.
Family therapy designed to strengthen the mother-adolescent child relationship may also
reduce the risk factors for the intergenerational transmission of smoking.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Obtained model: Standardized Pathways (z-statistic) to Cigarette Smoking Among Adult
Offspring (N=404).
Notes:
a- * p<.05; ** p<.01; *** p<.001 (one-tailed test);
b- RMSEA=0.052; CFI=0.91; SRMR=0.057;
c- The participants' age, gender, smoking in adolescence, and the mother's age and
educational level were statistically controlled.
d- Manifest variables comprising latent variables: Maternal Maladaptive Attributes in the
early 40's and in the mid-60's=Depressed Mood, Ego Control, and Self-Esteem; Mother-
Child Weak Attachment Relationship During the Offspring's Adolescence=Child's
Resistance to Maternal Control, Maternal Identification (Admiration, Emulation, Similarity),
and Maternal Affection; Offspring Maladaptive Attributes in Adolescence and in the late
30s=Depressed Mood, Ego Control, and Impulsivity.
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Table 1

Independent Variables: Scales, Authors, Response Ranges, Time Wave, Number of Items, Cronbach's Alpha,
and Sample Item

Variable Mother (T2) Mother (T7) Offspring (T2) Offspring (T7) Sample Item

Maternal and Offspring Maladaptive α=0.83 α=0.91 α=0.77 α=0.79

Personal Attributes

 Depressed Mood
a
 (Derogatis,

Lipman, Rickels, Uhlenhuth, & Covi,
1974)

X 8 items X 6 items X 4 items X 5 items

“Within the past few years,
how much were you
bothered by feeling
hopeless about the future?”

 Ego Control
b
 (Brook et al., 1990) X 6 items X 7 items X 7 items X 7 items “I rely on careful reasoning

in making up my mind.”

 Impulsivity
b
 (Gough, 1957) X 6 items X 6 items

“I often act on the spur of
the moment without
stopping to think.”

 Self-esteem
b
 (Brook et al., 1990) X 5 items X 3 items

“I see myself as a very
respected and successful
person.”

Maternal Smoking
c
 (Adapted from

Johnston et al., 2006)
X Single item X Single item

“How many cigarettes did
you smoke in the past two
months?” (T2)
“…in the past year?” (T7)

Mother-Adolescent Child Weak Mutual
Attachment Relationship: α=0.89 (Maternal and offspring reports - T2)

 Child's Resistance to Maternal

Control
d
 (Schaefer & Finkelstein, 1975)

X 5 items
“How often does your
child do the opposite of
what you tell him/her?”

Mother-Adolescent Child Weak Mutual
Attachment Relationship (continued):

 Maternal Identification

  Maternal Admiration
e
 (Brook et al.,

1990)
X 5 items

“How much do you admire
your mother in her role as
mother?”

  Maternal Emulation
e
 (Brook et al.,

1990)
X 5 items

“How much do you want
to be like your other in
your role as a parent?”

  Maternal Similarity
e
 (Brook et al.,

1990)
X 4 items

“How similar do you think
you actually are to your
mother in terms of
personality?

14 items total

 Maternal Affection
f
 (Schaefer, 1965) X 4 items “She frequently shows her

love for me.”

Offspring Educational Attainment
g

(Brook et al., 1990)
X Single item “What was the last year of

school you completed?”

Notes:

X = Scale included in analysis.

Response ranges:

a
(1) not at all - (5) extremely;

b
(1) false - (4) true;

c
(0) none, (1) used to smoke but stopped, (2) less than ½ a pack a day, (3) ½ a pack to 1 pack a day, (4) more than 1 pack a day. Asked at T7 only:

(5) about 1.5 packs a day, (6) more than 1.5 packs a day;
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d
(1) not at all like my child - (4) very much like my child;

e
(1) not at all - (5) in every way;

f
(1) not at all like my mother - (2) very much like my mother;

g
(1) ≤ 8th grade to 11) Graduate student.
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Table 2

Descriptive Statistics (N=404).

Variables Response Range Mean Standard Deviation

Dependent and Independent Variables at T7

Offspring Cigarette Smoking (Late 30s) (0) not at all - (6) more than 1.5 packs a day 0.86 1.62

Offspring Depressed Mood (Late 30s) (1) not at all - (5) extremely 1.85 0.66

Offspring Ego Control (Late 30s) (1) false - (4) true 3.09 0.46

Offspring Impulsivity (Late 30s) (1) false - (4) true 1.96 0.45

Offspring Educational Attainment (Late 30s) (1) 8th grade or below - (11) graduate student 8.29 2.55

Maternal Cigarette Smoking (Mid-60s) (0) not at all - (6) more than 1.5 packs a day 0.47 1.29

Maternal Depressed Mood (Mid-60s) (1) not at all - (5) extremely 1.89 0.74

Maternal Ego Control (Mid-60s) (1) false - (4) true 3.38 0.44

Maternal Self-Esteem (Mid-60s) (1) quite dissatisfied - (4) quite satisfied 3.54 0.59

Independent Variables at T2

Offspring Depressed Mood (Adolescence) (1) not at all - (5) extremely 2.10 0.68

Offspring Ego Control (Adolescence) (1) false - (4) true 2.80 0.49

Offspring Impulsivity (Adolescence) (1) false - (4) true 2.22 0.51

Resistance to Maternal Control (Adolescence) (1) not at all like my child - (4) very much like my child 1.45 0.54

Maternal Identification (Adolescence) (1) not at all - (5) in every way 3.50 0.87

Maternal Affection (Adolescence) (1) not at all like my mother - (4) very much like my mother 3.36 0.60

Maternal Cigarette Smoking (Early 40s) (0) none - (4) more than one pack a day 1.14 1.51

Maternal Depressed Mood (Early 40s) (1) not at all - (5) extremely 1.69 0.52

Maternal Ego Control (Early 40s) (1) false - (4) true 3.02 0.44

Maternal Self-Esteem (Early 40s) (1) false - (4) true 3.27 0.48

Control Variables

Offspring Gender (0) female - (1) male 0.47 0.50

Offspring Age (Late 30s) Years 36.44 2.85

Offspring Cigarette Smoking (Adolescence) (0) not at all - (5) about 1.5 packs a day or more 0.55 1.06

Maternal Age (Mid-60s) Years 65.29 6.17

Maternal Educational Attainment (Mid-60s) (1) less than a high school - (6) doctoral degree or equivalent 2.61 1.08
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Table 3

Standardized Total Effects (z-statistic) of Independent Variables (N=404).

Independent Constructs
Offspring Cigarette Smoking at T7 (Late 30s)

Standardized Total Effects (z-statistic)

Offspring Maladaptive Personal Attributes (Late 30s) 0.21 (3.81)***

Offspring Educational Level (Late 30s) −0.22 (−4.43)***

Maternal Maladaptive Personal Attributes (Mid-60s) 0.04 (2.32)*

Maternal Cigarette Smoking (Mid-60s) 0.08 (1.68)*

Offspring Maladaptive Personal Attributes in Adolescence 0.10 (3.33)***

Maternal Cigarette Smoking (Early 40s) 0.04 (1.62)

Mother-Adolescent Child Weak Attachment Relationship 0.06 (2.98)**

Maternal Maladaptive Personal Attributes (Early 40s) 0.06 (3.28)***

Notes:

The offspring's age, gender, smoking in adolescence, and the mother's age and educational level were statistically controlled.

*
p<.05;

**
p<.01;

***
p<.001 (one-tailed test);
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