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Abstract

This study examined exposure to environmental tobacco smoke (ETS). A major public health
problem, ETS has been found to be associated with an increased risk of adverse health effects in
children. This study utilizes data from a community-based, longitudinal investigation examining
the relation between children’s exposure to ETS and later internalizing symptoms and
externalizing behaviors. Interviews were administered to a representative community sample of
participants from two New York State counties in 1983, with subsequent interviews in 1985-1986,
1992, 1997, and 2002-2003 (when the participants’ mean age was 32). Data was collected on
various personality and behavioral characteristics of the participants, and on internalizing
symptoms and externalizing behaviors demonstrated by their children. Results indicated that
children’s exposure to ETS was associated with an increased risk for both internalizing symptoms
and externalizing behaviors. This relationship was maintained despite control on a number of
parental psychosocial risk factors (e.g., demographic variables, personality and behavioral
attributes) that have been found to be associated with both parental cigarette smoking and
behavior problems among children. These data, which indicate an association between exposure to
ETS and internalizing symptoms and externalizing behaviors among children, support public
health policies to further restrict children’s exposure to ETS.
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Internalizing symptoms refer to overlapping symptoms of depression and anxiety and
somatic complaints (Achenbach, 1991). Previous research has documented that internalizing
symptoms in childhood predict depression during adolescence (Rose, Rose, and Feldman,
1989). Externalizing behaviors (i.e., aggression, delinquency) predict later problem
behaviors including drug use and antisocial behavior (Brook, Whiteman, Finch, and Cohen,
1996), as well as psychiatric disorders (Brook, Richter, and Rubenstone, 2000). Therefore, it
is important to identify the predictors of internalizing symptoms and externalizing behaviors
among children. The present longitudinal study focuses on one important predictor of
internalizing symptoms and externalizing behaviors, namely, children’s exposure to ETS
(Environmental Tobacco Smoke). The present research is unique in that both short-term and
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long-term exposures to ETS are considered. This is also the first study to examine the
linkage between exposure to ETS and internalizing symptoms and externalizing behaviors
among children, with control on parental socioeconomic status (SES), intrapersonal distress,
problem behavior, and child-rearing factors.

ETS causes nearly 40,000 deaths each year, many of which are due to lung cancer and
ischemic heart disease (Centers for Disease Control and Prevention, 2002). ETS also causes
poor health outcomes in children (U.S. Department of Health and Human Services
[USDHHS], 2004). Studies indicate that exposure to ETS during childhood has been
associated with impaired lung function (USDHHS, 2001), asthma (Cook, Strachan, and
Carey, 1999), and sudden infant death syndrome (USDHHS, 2004). Most of the literature on
child exposure to ETS has concentrated on the effects of maternal smoking (Bauman,
Flewelling, and La Prelle, 1991). The majority of studies have linked maternal smoking
during pregnancy with behavioral disturbances in children (Brook, Brook, and Whiteman,
2000; Weitzman, Gortmaker, and Sobol, 1992). A growing body of literature has also
looked at the effects of postnatal maternal smoking (Eskenazi and Castorina 1999; Williams
et al., 1998). For example, Williams et al. (1998) estimated that maternal smoking in early
pregnancy might account for 25% of externalizing (aggressive) behaviors, while maternal
smoking when the child is 5 years old may account for an additional 16%. While much
research on parental smoking focuses on maternal smoking, this study includes both
maternal and paternal smoking.

As noted above, in examining the relationship of ETS and childhood aggression, we
identified four psychosocial risk factors related to internalizing symptoms and externalizing
behaviors in children. They include the following: (1) demographic factors such as SES, (2)
parental problem behaviors (3) parental intrapersonal distress, and (4) parenting difficulties
(Belsky, Woodworth, and Crnic, 1996; Jersild, Brook, and Brook, 1978).

There is an emerging body of research suggesting that parental low socioeconomic status
(SES) is associated with smoking and offspring problem behaviors. Low SES has been
associated with internalizing and externalizing problems among children (Escobedo, Anda,
Smith, Remington, and Mast, 1990; Wagenknecht et al., 1990). Low SES also predicts
smoking behavior in adults (Gilman, Abrams, and Buka, 2003). Therefore, we controlled for
SES in our analyses.

With regard to internalizing symptoms in children, ETS and parental depression are
important correlates (Marchand and Hock, 2003). Consequently, we examined the
association between parental intrapersonal distress (e.g., depression) and children’s
internalizing symptoms. Since parental intrapersonal distress is also associated with parental
smoking behavior (Kendler et al., 1993) as well as children’s internalizing symptoms,
parental intrapersonal distress was controlled in the analysis of children’s internalizing
symptoms.

Parental problem behaviors, such as parental deviance and crime, are major predictors of
antisocial behavior in the next generation (Farrington, 2002). According to Farrington,
Barnes, and Lambert (Farrington, Barnes, and Lambert, 1996), antisocial behavior is
transmitted from one generation to the next. Although there are few studies looking at
continuity across generations, the evidence with some exceptions suggests transgenerational
continuity of this behavior. Based on the literature (e.g., Brook, Brook, Gordon, et al.,
1990), we hypothesize that parental problem behavior is related to parental smoking
behavior and their offspring’s externalizing behaviors. Therefore, it is necessary to control
for parental problem behavior in the analysis of parental smoking and child externalizing
behaviors.
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Parenting difficulty may also explain the relationship between parental smoking and
internalizing symptoms and externalizing behaviors in their children. Adverse parenting has
a negative impact on the child’s development and behavior (Steinberg, 2000). As noted by
McCord (McCord, 1991), low parental affection may influence how genetic or biological
factors or social environmental factors are translated into antisocial behavior in children.
Therefore, in this study, we controlled for parenting behavior (i.e., parental affection) in the
analyses of children’s internalizing symptoms and externalizing behaviors.

While there has been increasing research into the relationship between exposure to parental
smoking and later behavior and health in childhood and adolescence, several features of
their association merit further examination. First, research in this area has focused on the
relationship between maternal smoking (especially during pregnancy) and offspring
cognitive abilities, behaviors, and health problems (Brook, Brook, and Whiteman, 2000;
Weitzman, Gortmaker, and Sobol, 1992; Williams et al., 1998). Little attention has been
given to the potential adverse effects of paternal smoking. A second issue concerns the
extent to which the association is direct. Several authors have found that there are likely to
be a number of differences between smokers and nonsmokers with respect to socioeconomic
status, personality, and child-rearing practices (Baker, Brandon, and Chassin, 2004). In
contrast to much of the previous research, we control for these factors in order to reduce the
chance of bias of the results. Third, studies in this area have focused on exposure to maternal
smoking during one period (e.g., during pregnancy) and later behavior and health problems
in childhood and adolescence. To address this gap we examine the probable effects of
cumulative exposure to parental smoking over a long time span.

The primary aim of this paper is to determine whether there are adverse consequences to
children from exposure to ETS from parental smoking. In contrast to research studies that
focus solely on maternal smoking, especially during pregnancy, the present study examines
the relation between children’s chronic exposure to both maternal and paternal smoking and
the children’s behavior. The study also determines whether the association between parental
smoking and their children’s internalizing symptoms and externalizing behaviors is
independent of such possible diverse confounding factors as SES, parental problem
behaviors (e.g., intrapersonal distress and parental unconventional behaviors), and parental
affection towards the child. Also in contrast to other studies, this study examines this
association over a long time span. More specifically, we examine whether there are
cumulative adverse effects of exposure to parental smoking over time on children’s
internalizing symptoms and externalizing behaviors, as opposed to the effects of exposure to
parental smoking for one period of time.

Procedure

The parent participants were drawn from our longitudinal study entitled “Childhood
Etiologic Determinants of Adolescent Drug Use.” Participant data were based on a randomly
selected cohort (N = 975) at T1 studied prospectively since 1975. The families in this study
were generally representative of the population of families in Albany and Saratoga, two
upstate New York counties, in 1975 with respect to ethnicity, gender, family intactness,
family income, and education (Cohen and Cohen, 1983). Moreover, there was a close match
of the participants on family income, maternal education, and family structure with the 1980
survey conducted by the U.S. Bureau of Census. Follow-up data were collected in their
homes in 1983 (T2), 1985-86 (T3), 1992 (T4), 1997 (T5), and 2002 (T6). The mean ages
(SDs) of the participants at the follow-up interviews were: 14.05 (2.80), 16.26 (2.81), 22.28
(2.82), 26.99 (2.80), and 32.00 (2.84). Seventy-five percent of the children lived with
married parents, and 19% lived with a mother who was not currently married; the 1980
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census figures were 79% and 17%, respectively. The parent participants (N=230) who had
offspring between the ages of 4 and 15 were asked questions about their offspring’s
behavior at T6. The parents who participated at T6 did not differ from the remainder of the
original sample with regard to the baseline prevalence of behavioral and emotional
problems. The participants consisted of 68.7% mothers and 31.3% fathers. The mean age
(SD) of the parents when their offspring was born was 24.00 (4.03) years. The mean family
annual income at T6 was $27,000. The parents at T6 had a total of 230 offspring (56.5%
females and 43.5% males) aged 4-15 (Mean age =8.61, SD=3.11). Eighty-six percent of
their offspring were white and 12% were black. The interviews were administered by
extensively trained and supervised lay interviewers. The interviews took approximately 1 %
hours. Written informed consent was obtained from the participants. Approval for the
participation of human subjects was granted by the Institutional Review Board of the New
York University School of Medicine. In addition, a Certificate of Confidentiality from the
National Institute of Health was obtained for all data collections. Additional information
regarding the study’s methodology is available from previous reports (Cohen and Cohen,
1996).

Child Behavior problems—Child behavior problems were measured in 2002—2003 (T6)
using items from the Child Behavior Checklist (CBCL) of Achenbach (1991). The CBCL is
a parental rating scale for assessing behavioral and emotional problems in the 4-18 year-old
age group. The validity of the CBCL internalizing/externalizing scales has been supported
by a wide variety of studies (Achenbach, 1991; Achenbach, 1992). The internalizing scale
consists of 31 items with a Cronbach’s alpha of 0.85 and comprises withdrawn, somatic
complaints, and depressive/anxious syndrome scales. The externalizing scale consists of 32
items with a Cronbach’s alpha of 0.88 and comprises delinquent and aggressive behavior
syndrome scales.

Each behavioral item was graded on a three-point scale (0 = not true, 1 = somewhat or
sometimes true, and 2 = very true or often true). The items were totaled to arrive at scores
for each of the two scales. In addition, five subscales were also created. These subscales
were withdrawn behaviors (Cronbach’s alpha = 0.71), somatic complaints (Cronbach’s
alpha = 0.67), depressive/anxious behaviors (Cronbach’s alpha = 0.79), delinquent behaviors
(Cronbach’s alpha = 0.62), and aggressive behaviors (Cronbach’s alpha = 0.87).

Exposure to Parental Cigarette Smoking—Parental cigarette smoking was assessed at
each wave of data collection beginning at T2. Participants were asked about the frequency of
their cigarette use since the last wave of data collection. For each wave of data collection,
the frequency of cigarette smoking during that wave was rated as never smoked (0), did not
smoke during that wave of data collection (1), some but less than daily smoking during that
wave (2), 1-5 cigarettes a day during that wave (3), about half a pack a day during that wave
(4), about a pack a day during that wave (5), and about 1.5 packs a day or more during that
wave (6). During waves T3-T4, T4-T5, and T5-T6, the percentage of parents who smoked at
least 1-5 cigarettes a day or more was 42.6%, 40.0%, and 36.1% respectively. Throughout
the three time periods, 28.7% of the parents smoked at least 1-5 cigarettes a day. We then
formed a continuous composite index by multiplying the age of the child at the time of the
parent’s interview by the mean score of parental cigarette smoking from T3-T4, T4-T5, and
T5-T6 (for children 10-15 years of age), from T4-T5 and T5-T6 (for children 6-9 years of
age), and from T5-T6 (for children 4-5 years of age). For example, if a child’s age at T6 was
12 years, and the parental scores were 3 at wave T3-T4, 4 at wave T4-T5, and 2 at wave T5-
T6, then the composite index would be 12 x 3 (3 being the mean of 3, 4, and 2), which
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equals 36. This composite index (mean for all subjects = 19.98, SD = 21.68) measures both
longevity and intensity of the exposure of the child to parental cigarette smoking.

Other Independent Variables—We took into account the respondents’ relevant
demographic background, which consisted of parental gender, parental age at child’s birth,
child’s gender, and child’s age at interview, and a combined measure of parental income and
parental educational level at T6 as a proxy for parental socioeconomic status (SES). In
deriving the SES measure, we standardized both parental education and income prior to
combining them. As noted above, SES at T6 was deemed to be a more valid measure of the
individual’s SES status. The parent’s smoking behavior (continuous versus non-continuous
daily smoking) through the three time periods (T4-T6) was also considered.

In the parental personality domain, we included parental intrapersonal distress, which
consisted of symptom scales assessing depression, anxiety, and obsessive thinking, and
parental unconventionality, which consisted of scales assessing rebellion and delinquency.
For each scale, we created a composite index by adding the scores assessing parental
personality from T4 to T6. Table 1 presents sample questions, Cronbach’s alphas, and
reference sources for each subscale.

In assessing the parental child-rearing domain at T6, we included affection towards the
child. Parental affection was measured by asking the parents to describe the way they act
with their child, such as showing their love for their child, praising their child, hugging and
kissing their child goodnight, and telling their child he/she makes them happy. Each item
was rated on a five-point scale (1 = not at all, 2 = very little, 3 = somewhat, 4 = very much,
and 5 = exactly). The Cronbach’s alpha for the scale assessing parental affection towards
their child was 0.78. Both the parental measure of affection and measures in the parent
personality domain have been found to predict delinquency, drug use, and psychopathology
in offspring (Cohen and Cohen, 1996).

To clarify the relative effects of the independent variables, we standardized each dependent
and continuous independent variable.

OLS linear regression analyses were conducted to examine the relationship between
exposure to parental cigarette smoking and childhood internalizing symptoms and
externalizing behaviors. Interaction analyses were conducted in order to examine parental
and child gender differences in the relationship between exposure to parental smoking and
offspring internalizing symptoms and externalizing behaviors. No significant interaction
effects were found, indicating that exposure to maternal and paternal cigarette smoking had
equal effects on both male and female children’s behavior problems. Therefore, we
conducted the analyses on the combined sample. The analyses of parental smoking and the
offspring’s behavior controlled for parental personality (intrapersonal distress and
unconventionality), parental child-rearing (affection towards child), parental smoking
(continuous versus non-continuous daily smoking during T3-T4, T4-T5, and T5-T6), and
demographic variables (parent gender, parent age at child’s birth, child’s gender, child’s age,
and parental SES).

Tables 2 and 3 present the results (i.e., standardized coefficients and standard errors) for
internalizing symptoms and externalizing behaviors, respectively.
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The results indicate that the children’s internalizing symptoms and externalizing behaviors
were significantly related to parental cigarette smoking. The magnitude of the associations
were comparable for internalizing symptoms and externalizing behaviors. In particular,
internalizing symptoms and externalizing behaviors would increase about 0.31 and 0.29
standard deviations, respectively, as a result of one standard deviation increase in the
exposure to parental smoking. The effects of exposure to parental cigarette smoking were
independent of demographic factors, parental intrapersonal distress, as well as parental
affection.

The results also indicate that children’s internalizing symptoms were significantly associated
with parental intrapersonal distress, with control on exposure to parental smoking.
Children’s externalizing behavior problems were significantly associated with parental
unconventionality, with control on exposure to parental smoking, SES, and affection.

Discussion

Exposure to parental cigarette smoking increased the likelihood for their children to develop
both internalizing symptoms and externalizing behaviors. This relationship was maintained
despite control on a number of parental psychosocial risk factors that have previously been
found to be associated with children’s behavior problems. These psychosocial factors
include demographic variables (parental gender and age at child’s birth; child gender and
age; and a combined measure of parental income and educational level as a proxy for
parental SES), parental intrapersonal attributes (i.e., depression or unconventionality), and
parental child-rearing practices (i.e., affection toward child).

The present results are in accord with previous research, which has demonstrated that
exposure to parental cigarette smoking is related to increased rates of behavior problems in
the child (Eskenazi and Castorina, 1999). However, our research is the first to show that the
history of exposure to parental smoking is linked with both internalizing and externalizing
behavior in the child. The findings of the present study also extend the findings of previous
research, first by examining the effects of exposure to parental cigarette smoking while
controlling for important psychosocial factors known to be associated with childhood
behavior problems, and second, by using a community-based sample. Thus, the influence of
exposure to parental smoking on offspring behavior problems cannot be explained by these
other parental risk factors. One possible mechanism through which exposure to parental
cigarette smoking influences children’s internalizing symptoms and externalizing behaviors
is by affecting the neural structure and neurobiological functioning in the brain of the
offspring which, in turn, affects behaviors in the youngster. Another possible mechanism has
to do with modeling behavior problems associated with parents who smoke cigarettes.

The findings indicated that in addition to exposure to parental smoking, there are three major
types of parental risk factors that are related to internalizing symptoms or externalizing
behaviors in the child: low SES, intrapersonal distress (e.g., depression), and unconventional
behavior. These findings are in accord with those of others (Conger, Ge, Elder, Lorenz, and
Simons, 1994; Conger, Neppl, Kim, and Scaramella, 2003).

This study extends the findings of previous investigators in demonstrating the independence
of these risk factors, thereby showing that the child’s behavior problems are vulnerable to
three distinct types of risks in addition to exposure to parental smoking. The implication is
that interventional procedures need to focus separately on the alleviation of exposure to
parental smoking and the three distinct risk factors identified in this study. As noted earlier,
the effects of exposure to maternal or paternal cigarette smoking are not significantly
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different. The implication is that interventional procedures need to focus on smoking by
mothers as well as by fathers.

As hypothesized, parental SES was negatively related to externalizing behaviors in children.
These findings are consistent with the literature which documents the negative physical and
mental health outcomes as one moves lower on the SES gradient (Chen, Matthews, and
Boyce, 2002). One possible mechanism is that lower SES precipitates marital and parent-
child conflict resulting in internalizing and externalizing symptoms in children (Conger et
al., 1994). However, parental SES was only related to internalizing behavior prior to
adjusting for the control variables. With control on parental SES, exposure to parental
smoking was still linked with internalizing symptoms and externalizing behaviors in the
youngster.

Parental intrapersonal distress was related to internalizing behavior in the offspring. Among
the various factors that might account for this relationship are genetic vulnerabilities,
disruptions in the prenatal environment, conflictual parent-child interactions, and contextual
risk factors such as high levels of stress within the family (Dawson et al., 2003). Our
findings extend previous research by demonstrating that intrapersonal distress is related to
internalizing behavior despite control on exposure to parental smoking, family income, and
parental affection.

The results also suggest that parental problem behavior was related to externalizing
behaviors in the offspring. During childhood, parents shape their children’s behavior both
through their behavioral examples and through parenting practices. In the literature, this
association is typically explained by the effects of poor parenting, rather than by
representing a direct association in problem behavior across generations (Conger et al.,
2003). Our findings add to the literature by confirming that parental unconventional problem
behavior is related to offspring externalizing behaviors despite control on exposure to
parental smoking, family income, and parental affection.

Parental affection was inversely related to both internalizing symptoms and externalizing
behaviors in their offspring. Our results are consistent with those of other researchers who
have noted that inadequate emotional nurturance is associated with poor mental health. Lack
of warmth, cohesiveness and acceptance of children are associated with internalizing
symptoms such as depression and anxiety disorders (Chorpita and Barlowe, 1998), and with
externalizing symptoms such as aggressive and delinquent behavior (Barber, 1996).
However, with control on parental SES, intrapersonal distress, and unconventional behavior,
parental affection was no longer related to internalizing symptoms or externalizing
behaviors. This finding is difficult to explain.

The findings of the present study warrant some qualifications. First, the data on parental
smoking were based on parental reports. In additional to parental self-reports of smoking
behavior in future studies, direct physiological measures of parental smoking would be
beneficial. Second, we did not control for parental smoking during pregnancy when
examining the linkage between exposure to smoking and internalizing symptoms and
externalizing behaviors. However, we did control for continuous smoking during the three
time periods evaluated. To the extent that continuous smoking is related to prenatal
smoking, we do have a partial control. Nevertheless, we assume that both prenatal and
postnatal smoking, as well as the combination of these two factors, predicts internalizing
symptoms and externalizing behaviors in children. We also did not control for sibling
smoking or smoking by others in the household that would contribute to these behaviors.

Despite these limitations, the findings from the present study indicate that there are two
major types of parental risk factors that are related to behavior problems in the child,
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namely, exposure to parental cigarette smoking, and parental behaviors (intrapersonal
distress or unconventional behaviors). Furthermore, this study extends previous results in
demonstrating the independence of parental smoking as well as the other risk factors,
thereby showing that the child’s behavior problems are sensitive to several types of risks.
The implication is that interventions need to focus separately on the alleviation of parental
smoking and the other distinct risk factors. As noted earlier, the effects of exposure to
maternal and paternal cigarette smoking are not significantly different. The implication is
that interventional procedures need to focus on mothers as well as fathers. Another
suggestion is that interventions focus increasingly on promoting home-based voluntary
restrictions on smoking to reduce exposure to ETS.

Our study highlights the important adverse consequences to children from chronic exposure
to the cigarette smoking of their parents. A reduction in parental smoking may lead to
decreased behavior problems among their offspring.
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Table 1
Cronbach Alphas for Sub-Scales of Dimensions of Intrapersonal Distress, Unconventionality, and Child
Rearing
Scale Cronbach Alpha  Sample Question and Source
Intrapersonal Distress
Depression 0.82 Over the past few years, how much were you bothered by feeling low in energy or slowed down? [30]
Anxiety 0.74 Over the past few years, how much were you bothered by feeling nervous or shaky inside? [30]
Obsession 0.68 Over the past few years, how much were you bothered by blaming yourself for things? [30]

Unconventionality

Rebellion 0.72

Delinquency 0.72
Child Rearing

Affection 0.78

When rules and regulations get in the way, you sometimes ignore them. [31]

How often have you gotten into a serious fight at school or work? [32]

How often do you show love for your child? [33]
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