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Abstract
Although previous studies show that children of alcoholic parents have higher rates of
externalizing symptoms compared to their peers, it remains unclear whether the timing of
children’s externalizing symptoms is linked to that of their parent’s alcohol-related symptoms.
Using a multilevel modeling approach, we tested whether children aged 2 through 17 showed
elevated mother-, father- and child-reported externalizing symptoms (a) at the same time that
parents showed alcohol-related consequences (time-varying effects), (b) if parents showed greater
alcohol-related consequences during the study period (proximal effects), and (c) if parents had a
lifetime diagnosis of alcoholism that predated the study period (distal effects). We used integrative
data analysis to combine samples from two prospective studies to test these hypotheses. Distal
effects of parent alcoholism on increased child externalizing symptoms were large and consistent.
In addition, proximal and time-varying effects of parent alcohol symptoms were also found.
Implications for preventing escalations in externalizing symptoms among this high-risk population
are discussed.
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Previous studies show a well-established effect of parent alcoholism on children’s
externalizing symptoms (e.g., Eiden, Edwards, & Leonard, 2007; Hussong, Curran, &
Chassin, 1998; Loukas, Fitzgerald, Zucker & von Eye, 2001; Loukas, Zucker, Fitzgerald &
Krull, 2003). This effect is seen as early as age 2 (Hussong, Wirth et al., 2007) and extends
into adulthood as disinhibited behavior (Sher, Walitzer, Wood & Brent, 1991). Multiple
mechanisms may account for children of alcoholics’ (COAs’) increased risk for
externalizing symptoms, with possible explanations ranging from the genetic to the
neighborhood levels of analysis. Notably, behavioral genetic studies indicate that genetic
variance associated with risk for alcohol use disorders is largely non-specific, reflecting a
generalized risk for disinhibited behavior (Kendler, Prescott, Myers & Neale, 2003; King et
al., 2009; Krueger, Hicks, Patrick, Carlson, Iacono, & McGue, 2002; McGue, Iacono, &
Krueger, 2006). Risk processes implicated at the level of family interactions and
environmental exposure (e.g., maternal sensitivity in early childhood, Eiden, Chavez, &
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Leonard, 1999, or stress and poor monitoring, Chassin, Curran, Hussong & Colder, 1996) as
well as at the level of neighborhood context (e.g., disorganization and availability of
substances, see Buu et al., in press) similarly convey risk for externalizing symptoms more
generally.

Work establishing the association between parent alcoholism and children’s externalizing
symptoms has almost exclusively focused on testing a severity hypothesis, addressing the
question of whether children who have an alcoholic parent (or parents whose alcoholism
varies in severity) have increased externalizing symptoms as compared to children without
an alcoholic parent. However, some mechanisms explaining COAs’ risk for externalizing
symptoms, particularly those involving some form of environmental exposure, should
predict not only who is at risk (i.e., COAs versus non-COAs) but also when this risk should
occur (i.e., at the time of exposure to the parent’s alcoholism). Currently, we do not know
whether children are more likely to show externalizing symptoms in response to their
parents’ increases in alcohol-related symptoms (and thus at the same time as their parents
increase their alcohol-related symptoms).

A previous study by our research group examined this question with respect to predicting
children’s internalizing symptoms. We found that children whose parents had a lifetime
diagnosis of alcohol abuse or dependence showed greater internalizing symptoms than did
their non-COA peers, but no additional risk for internalizing symptoms occurred during
those periods when parents’ were actively experiencing alcohol-related symptomatology
(Hussong, Cai et al., 2007). In the current study, we extend this line of inquiry, testing
whether three separate effects of parent alcoholism are differentially predictive of children’s
externalizing symptoms.

The first effect of parent alcoholism is a within-subjects or time-varying effect that indexes
whether children show increased (or decreased) externalizing symptoms, over their usual
baseline, at those times when their parents also show increased (or decreased) alcohol-
related symptoms. The second effect of parent alcoholism is a between-subjects proximal
effect that indexes whether children whose parents show greater alcohol-related
consequences during the developmental period under study in turn show greater
externalizing symptoms during that same period compared to children whose parents do not
have alcohol-related consequences during this period. Thus, time-varying effects focus on
issues of timing (whether children’s externalizing symptoms get worse or better than usual
at those times when their parents are more symptomatic) whereas proximal effects focus on
individual differences (whether parents’ average symptomatology over the developmental
period helps us to identify those children showing elevated externalizing symptoms during
this time).

Finally, the third effect of parent alcoholism is a baseline and (relatively) distal influence.
This is also a between-subjects effect but the focus is on the impact of lifetime parent
symptomatology that predates the developmental period under study and is not influenced
by changes in parent symptomatology over the developmental period. This effect is
operationalized by parents’ lifetime diagnoses of alcohol disorder. These three effects are
then conceptually distinct. For example, for a child followed from age 10 to 15, the time-
varying effect is the within-person elevations and reductions in externalizing symptoms
associated with parents’ alcohol-related symptoms at a specific age; the proximal effect is
the between-person differences in externalizing symptoms associated with averaged parents’
alcohol-related symptoms between ages 10 and 15; and the distal effect is the between-
person differences in externalizing symptoms associated with parents’ baseline diagnosis
(by age 10 of the child) of an alcohol use disorder.
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Children of parents with a lifetime diagnosis of alcoholism show varying levels of exposure
to their parent’s alcohol-related symptoms, including a complete lack of direct exposure to
symptoms in families where parents are in remission after the child’s birth. Nonetheless,
having a parent with a lifetime history of alcohol use disorders may increase risk for
disinhibited behavior in children even without environmental exposure via genetic
transmission (King et al., 2009). However, a greater risk for environmental disruptions that
may or may not accompany genetic risk can occur for children whose parents show current
alcohol-related symptoms. To the extent that these disruptions directly trigger children’s
externalizing behaviors (e.g., via maladaptive coping, reactions to impaired parenting), time-
varying effects of parents’ alcohol-related symptoms may be evident.

Parsing such distal, proximal and time-varying effects of parent alcoholism has the potential
to inform etiology. The distal effect of having a parent with a lifetime diagnosis of
alcoholism, which in our study occurred early in life or even before the child was born,
supports the importance of mechanisms that operate early and provide a stable influence
over the life course. A primary candidate for such influences is genetic liability (Zucker,
2006). However, early maladaptive environments characterized, for example, by
maltreatment also have shown long-term impacts on children (Cicchetti & Toth, 2000;
Egeland, Yates, Appleyard & van Dulmen, 2002), perhaps particularly when paired with
genetic vulnerability for substance use (Caspi et al., 2002).

The proximal effects of parent alcoholism indicate that factors identifiable close in time to
the child’s symptoms identify who is at risk for externalizing symptoms whereas time-
varying effects indicate the risk factors for when risk is increased. Supporting the possibility
of time-varying effects, Loukas, Zucker, Fitzgerald, and Krull (2003) showed greater
disruptive behaviors associated with the time-varying effects of parent alcoholism in a
sample of young COAs and controls. In addition, DeLucia, Belz, and Chassin (2001)
showed that children whose parents reported a high and decreasing pattern of alcohol
dependence symptoms over time evidenced greater internalizing and externalizing
symptoms than those whose alcoholic parents reported moderate and increasing or low and
decreasing patterns, although adolescents’ symptoms did not track changes in parent alcohol
dependence over time. Together, these three effects of parent alcoholism thus inform our
search for risk populations and periods, which inform developmental processes underlying
externalizing symptoms.

We studied these effects of parents’ alcohol-related symptoms using three reporters of
children’s externalizing symptoms. We used multiple reporters for two reasons. First,
parents are clearly a more desirable reporter than children at the youngest ages (ages 10 and
under) and adolescents are the more desirable reporter at the older ages (given the tendency
of youth to hide their deviant behavior). For this reason, both parent and adolescent reports
are useful in estimating children’s externalizing symptoms across the wide age range of
interest in this study (ages 2 through 17). In addition, a substantial literature indicates that
parental psychopathology (particularly maternal depression, which occurs at elevated rates
in families with an alcoholic parent) may result in biased reports of child behavior
(Forehand & McCombs, 1988). Thus, by including both mother and father reports of the
child’s externalizing symptoms, we can see whether effects hold across reporter (e.g.,
whether effects of maternal alcoholism predict the outcome of father-reported child
externalizing symptoms and vice-versa). This use of multiple reporters helps to reduce the
risk that our findings are simply the result of shared method variance or reporter bias (as for
example in the study of maternal depression, Offord et al., 1996) and provides a more
thorough test of our hypothesis given differences in the predictors of psychopathology as a
function of reporter (Collishaw, Goodman, Ford, Rabe-Hesketh, & Pickles, 2009).
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In sum, we examined three effects of parent alcoholism on children’s externalizing
symptoms that we refer to as distal, proximal, and time-varying effects. These effects
differentially focus on between-person (i.e., distal and proximal effects) and within-person
(i.e., time-varying effects) differences and on influences that largely precede (i.e., distal
effects) versus occur within the assessment period (i.e., proximal and time-varying effects).
We also tested whether the proximal and time-varying effects of parents’ alcohol-related
symptoms differentially impact those children whose parents have a lifetime alcohol use
disorder (i.e., COAs defined via our distal effect) versus those who do not. We examined
these effects using an integrative data analysis approach (see Curran et al., 2008; Curran &
Hussong, 2009; McArdle, Grimm, Hamagami, Bowles, & Merdith, 2009) in which we
simultaneously analyzed two nationally prominent prospective studies of COAs and
matched controls recruited from the community. Building on results of our previous
analyses of these samples showing significant distal effects of parent alcoholism on the level
of (but not changes in) children’s externalizing symptoms (Hussong, Wirth et al., 2007), we
focus here on the role of proximal versus time-varying effects and the unique contributions
of all three effects of parent alcoholism when considered simultaneously.

Method
Samples and Procedures

The two studies contributing to the current analyses each used a longitudinal, high-risk
design in which COAs and controls with non-alcoholic parents were assessed repeatedly.

The Michigan Longitudinal Study (MLS) used a rolling, community-based recruitment to
assess three cohorts of children from families with alcoholic parents as well as children from
matched, contrasting families without an alcoholic parent (Zucker et al., 2000). In cohort
one, 338 males (n=262 COAs and 72 controls), initially aged 2–5, and their parents
completed a series of in-home interviews. COA families were identified through court-arrest
records for male drunk drivers with a minimum blood alcohol concentration (of 0.15% at
first arrest or 0.12% if multiple arrests) as well as through community canvassing. Inclusion
criteria for COA families were that fathers meet Feighner diagnostic criteria for alcoholism
during adulthood based on self-reports (Feighner et al., 1972), reside with their biological
sons aged 3–5, and be in intact marriages with their sons’ biological mothers at the time of
first contact and that sons show no evidence of fetal alcohol syndrome. Contrast families
were recruited through community canvassing in the neighborhoods in which COA families
resided and were matched to COA families on the basis of age and sex of the target child
and parallelism of community characteristics; both parents of controls had to be free of
lifetime alcohol and drug disorders. Assessment waves involving both parents and the
child(ren) were at three-year intervals.

Cohort two were girls from the cohort one families who were recruited when cohort one
boys were at Wave 2. Because cohort one inclusion criteria involved having families with at
least one male child and no restrictions on other children, these families had fewer girls. To
provide age parallelism with cohort one, where possible, and to begin assessments at ages 3–
5, a broader age range was used to recruit girls. One target girl per family was enrolled if she
was aged 3–11, with those aged 3–5 receiving the Wave 1 battery, those aged 6–8 receiving
the Wave 2 battery, those aged 9–11 receiving the Wave 3 battery, and (at follow-up) those
aged 12–14 receiving the Wave 4 battery. Similarly, the third cohort contained all additional
male and female siblings of the male target child in cohort one who were within +/− 8 years
of the cohort one target child at the time of data collection, with assessment batteries
structured by age as for cohort one. The siblings in cohorts two and three were reassessed in
all subsequent waves of data collection and received measures that paralleled the male target
children in cohort one based on age of assessment. Because children in cohorts two and
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three were recruited later in time and could enter the study at older ages, fewer waves of
data were collected from these participants by design. A total of 152 girls (from 152
families) comprised cohort two and an additional 106 siblings (from 84 families) comprised
cohort three.

Across all three cohorts, 596 children from 338 families provided four waves of data (ages
2–17), separated by three-year intervals for mother- and father-reports of children’s
externalizing symptoms. A total of 399, 339, 402, and 418 participants had reports on their
functioning available at waves 1–4, respectively, yielding an overall participation rate of
73% for those with at least two waves of data in the sample (see Zucker et al., 2000).

Each family completed a primarily in-home assessment conducted by trained staff who were
blind to family diagnostic status. Although protocol length varied by wave of assessment,
parent assessments typically involved 9–10 hours of data collection and child assessments
were typically 7 hours (except for annual interviews which took one hour) each spread over
seven testing sessions. Families were compensated $300 for their involvement if the
assessment was carried out on a one-child family and $375 if two children were involved.
70% of eligible court families and 93% of community canvassed families agreed to
participate (overall participation rate was 84%).

In the Adolescent/Adult Family Development Project (AFDP; Chassin et al., 1991), 454
adolescents and their parents completed repeated, computerized, in-home interviews. Of
these, 246 included a biological and custodial alcoholic parent whereas 208 were matched
controls. COA families were recruited by means of court records (n=103), wellness
questionnaires from a health maintenance organization (n=22), and community telephone
surveys (n=120). Inclusion criteria for COA families were Hispanic or non-Hispanic
Caucasian ethnicity, Arizona residency, having a 10.5–15.5 year old adolescent, English-
speaking, lack of cognitive limitations precluding an interview, and a biological and
custodial parent who met DSM-III lifetime criteria for alcohol abuse or dependence.
Lifetime presence of parent alcoholism was determined through diagnostic interviews with
parents using the Diagnostic Interview Schedule or through spousal report using the Family
History Research Diagnostic Criteria (if the alcoholic parent was not interviewed). Matched
control families were recruited by phone screens of families identified through reverse
directory searches based on identified COAs. Control families matched COA families on the
basis of ethnicity, family composition, target child’s sex and age and socioeconomic status.
Direct interview data confirmed that neither biological nor custodial parents met criteria for
a lifetime alcoholism diagnosis. Recruitment biases have been found to be minimal
(Chassin, Barrera, Bech, & Kossak-Fuller, 1992; Chassin et al., 1991). Although contact
rates were low (38.3% from archival records and 44.2% from reverse directories),
participation rates were high (72.8% of eligible COA families and 77.3% of eligible control
families participated). No recruitment biases were found for alcoholism indicators (available
in archival data), although lower participation rates among lower socio-economic status and
Hispanic families were found.

These families were initially interviewed when the adolescents were aged 11–15 (wave 1)
and re-interviewed on an annual basis when the adolescents were aged 12–16 (wave 2) and
13–17 (wave 3). Sample retention has been high, with 97% interviewed at all of the first
three waves (for details, see Chassin et al., 1992). Adolescents and parents completed
computer-based interviews separately on each occasion and each received up to $65 for
participation.

Because analyses used the accelerated longitudinal structure of these aggregate data (see
Mehta & West, 2000), the mother-, father- and adolescent-report samples are described with
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respect to the underlying age distribution rather than assessment waves. Across MLS and
AFDP, assessments of the target child’s externalizing symptom by any of the reporters were
available on 1050 adolescents. Three samples were created to examine effects for each
reporter of externalizing symptoms, with each sample including cases for whom at least one
report of symptoms for that reporter was available between ages 2 and 17 (or between 10
and 17 for adolescent-reports). These criteria resulted in a sample of 1026 children from 781
families for mother-reported externalizing symptoms and 938 children from 712 families for
the father-report sample. For the adolescent-report sample, we only included reports from
AFDP because parent-reported alcohol-related symptoms were assessed jointly with
adolescent-reported symptoms at only one to two time points in MLS. Thus, the adolescent-
report sample consisted of 454 children who were not nested in family (by design).
Demographic characteristics for these three samples are reported in Table 1.

Measures
Demographic variables included child gender, age and ethnicity assessed by adolescent-
report when available and otherwise by parent-report. Parents also reported on their
educational attainment (maximum of either parent’s educational status assessed through
parental report on a 6-point scale ranging from (0) less than 12 years or not a high school
graduate to (5) graduate or professional school training).

Parent alcoholism was assessed by parent-report in both studies. Three indicators indexed
the distal, proximal, and time-varying effects of parent alcoholism. The distal indicator was
largely based on diagnostic interviews with parents conducted at baseline to assess lifetime
diagnoses of alcohol abuse or dependence. Specifically, in the MLS, parental alcohol use
disorder at Wave 1 was assessed by the Diagnostic Interview Schedule (version III; Robins
et al. 1981, 1982), the Short Michigan Alcohol Screening Test (Selzer, Vinokur & Van
Rooijan, 1975), and the Drinking and Drug History Questionnaire (Zucker, Noll, &
Fitzgerald, 1988). On the basis of information collected by all three instruments, a lifetime
diagnosis at the time of the baseline assessment was made by a trained clinician using DSM-
IV criteria. Inter-rater reliability for the diagnosis was excellent (kappa=0.81). In AFDP,
parents were directly interviewed at baseline using a computerized version of the Diagnostic
Interview Schedule to assess diagnostic status. In cases where a biological parent was not
directly interviewed (21% of fathers and 4% of mothers in the current subsample), the
reporting parent was used as the informant using the Family History Research Diagnostic
Criteria (Andreasen, Endicott, Spitzer & Winokur, 1977). Thus, a lifetime diagnosis at the
time of the baseline assessment was made based on DIS self-reports or Family History-
Research Diagnostic Criteria spousal-reports.

Both proximal and time-varying indicators of parent alcoholism were based on parents’ self-
reports at each wave of whether they had experienced any of 11 alcohol-related symptoms in
the past year. The symptoms are based on indicators of DSM-IV criteria for alcohol abuse
and dependence and include getting complaints from friends/family, losing friends, getting
arrested for drunk drinking, getting arrested for other drinking-related offenses, missing
school or work, losing a job or getting kicked out of school, drinking first thing in the
morning, drinking more or longer than intended, feeling guilty about drinking, and suffering
blackouts. All items were dichotomized (absent versus present) and summed within wave to
form the repeated measures indicating the time-varying effects of parent alcoholism. These
time-varying indicators were then averaged across wave (within-person) to create the
proximal indicator of parent alcoholism.1 By creating time-varying (or within-person) and
proximal (or between-person) indicators in this manner, we were able to disaggregate
within- and between- person effects within a multilevel modeling framework (as described
in the results; also see Curran, Edwards, Wirth, Hussong & Chassin, 2007).
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Child externalizing symptoms were assessed by mother-, father- and adolescent-reports. In
each study, participants completed the Child Behavior Checklist (MLS) or Youth Self-
Report (MLS adolescents) or an adapted form of these instruments (AFDP; Achenbach &
Edelbrock, 1978). We used Item Response Theory (Thissen & Wainer, 2001) to create
comparable measures of externalizing symptoms across study. Specifically, we examined 30
items from the Child Behavior Checklist aggression and delinquent behavior subscales
(defining a parallel set of items for boys and girls across the three reporters and the two
studies). The response scale ranged from 0–2 for parent reports in both studies and from 0–4
for adolescent-reports in AFDP, with an assessment window of past 6 months for MLS and
past 3 months for AFDP. (Differences in the assessment window for this instrument are part
of the study effect which was tested in all aspects of analyses.) For the current study, we
chose to dichotomize items as absent (0) or present (>0) because of sparse endorsement
which introduced estimation problems and model instability.

We then used Item Response Theory to derive externalizing scale scores that optimize
available data and are sensitive to item differences in severity, behavioral repertoire, and
development (for details of these analyses, see Hussong, Wirth et al., 2007). Item Response
Theory has several advantages over traditional proportion scores (see Curran et al., 2007;
Curran et al., 2008) including differential weighting of individual items (allowing for scale
scores that account for the severity of the specific externalizing symptoms) and tests of
differential item functioning that identify the extent to which items vary in their relation to
externalizing symptomatology over sub-populations (such as that defined by study
membership).

We first used Item Response Theory to evaluate differential item functioning (Thissen,
Steinberg, & Wainer, 1993) using IRTLRDIF software (Thissen, 2001) as a test of whether
items functioned similarly in relation to the underlying construct of externalizing symptoms
across important subgroups based on child age (ages 2–11 vs. 12–17 for parent-reports and
ages 10–13 vs. 14–17 for adolescent-reports), gender and study membership (i.e., MLS vs.
AFDP). To do so, we relied on a calibration sample containing one randomly selected
observation for each individual from among the repeated waves of assessment (N=1026,
N=938 and N=966 for mother-, father- and adolescent- reports, respectively).2 For mother-
reported symptoms, 11 items showed differential item functioning across age groups and 6
items did so for gender or study membership (with some items showing differential item
functioning for more than one group indictor). For father-reported symptoms, 14 items
showed differential item functioning over age, 12 did so over gender and none did so across
study membership. For adolescent-reported symptoms, 14 showed differential item
functioning over age, seven did so across gender and none did so across study. On the
whole, reporters varied considerably in the pattern of differential item functioning.

The resulting items and sub-items (created to account for differential item functioning) were
then subjected to calibration and scoring procedures using MULTILOG (Thissen, 1991).

1This definition of the proximal effects of parents’ alcohol-related consequences can be distinguished from distal effects both
conceptually (as described earlier) and methodologically. It is of course true that variance in the proximal effects and overall levels of
alcohol-related symptoms are higher in the COA families. Notably, descriptive analyses show a M=0.17, SD=0.39 for controls and
M=1.05, SD=1.28 for COAs on father’s alcohol-related symptoms (proximal effect) and M=0.09, SD=0.31 for controls and M=0.71,
SD=1.14 for COAs on mother’s alcohol-related symptoms. From another perspective, 76% of controls and 33% of COAs had reports
of zero on father’s alcohol-related symptoms over the study period, with 86% and 49% doing so, respectively, for mother’s alcohol-
related symptoms. Importantly, we tested these effects as unique from one another, so in our analyses we are testing whether these
proximal variation in alcohol-related symptoms have predictive utility above and beyond distal effects.
2Note that the calibration sample size is larger than the analysis sample size due to the omission of cases in the analytic sample
resulting from missing data on predictor variables. The adolescent calibration sample also included the MLS participants who
provided symptomatology data but not concurrent reports of parent alcohol-related symptoms, and thus were not used in the current
analysis samples.
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Using the 2-parameter logistic (2PL) Item Response Theory model, we estimated
discrimination and severity parameters for all items and sub-items and used these parameters
to estimate maximum a posteriori (Thissen & Wainer, 2001) scores for each observation of
externalizing symptoms for all waves and reporters. The resulting scores take into account
differences in item parameters as a function of age, gender, and study as identified in
differential item functioning analyses and can be interpreted on a z-score metric. (The z-
score metric is relative to the mean and standard deviation of the calibration sample as a
whole rather than relative to each age period assessed.) These scores served as the outcomes
of interest in all subsequent analyses.

Results
Our statistical approach permits simultaneous analysis of data drawn from the two
longitudinal studies. These methods have recently been referred to as Integrative Data
Analysis (Curran & Hussong, 2009). As noted in Table 1, the MLS and AFDP samples
differ in a number of respects on key study variables. However, these differences do not
undermine the value of integrative data analysis but rather augment it. By combining
samples we increase heterogeneity among participants in developmental range, cohort
representation, sampling and measurement strategies, and demographic features of the
participants. We are careful to take into account these differences in harmonizing
measurement (i.e., making our measures comparable across studies) and in conducting
inferential tests of our hypotheses. Importantly, by combining the samples and including
tests of differences in how our predictor variables relate to outcomes as a function of sample
membership, we are able to directly test the generalizability of our findings across the two
samples (akin to meta-analysis). These two features (increasing sample heterogeneity and
testing generalizability of findings across the samples) are key advantages of integrative data
analysis. The combined samples also have greater power to test interactions. And,
importantly, the combined samples are able to test the hypotheses of interest over a longer
developmental age range than is possible in any one of the two studies alone. (For a more
complete discussion of the relative advantages and disadvantages of this approach, see
Curran & Hussong, 2009.)

In the current application, our use of Integrative Data Analysis proceeded in three phases.
First, we addressed the issue of missing data, both by design and attrition. Second, we
estimated longitudinal trajectories of externalizing symptoms. And, third, we tested our
specific study hypotheses. These methods parallel those previously reported in Hussong, Cai
et al. (2008).

Integrative Data Analysis Phase 1: Imputing Missing Data
We addressed the issue of missing data in our time-invariant and time-varying covariates
through multiple imputation for each of our three sub-samples (i.e., mother-, father-, and
adolescent-report) independently (Schafer, 1997a). For these analyses, we used the
externalizing Item Response Theory scores from 2,801 assessments of 1,026 participants in
the mother-report sample, 2,448 assessments of 938 participants in the father-report sample
and 1,349 assessments of 454 participants in the adolescent-report sample. We used SAS
PROC MI (SAS, 1999) to impute missing data in the time-invariant covariates and the R
package PAN (Schafer, 1997b) for imputation of the time-varying covariates. Specifically,
we first created 10 data sets for which the missing data in the time-invariant covariates were
imputed, and for each we proceeded to impute the missing time-varying covariate values
using PAN. Following standard recommendations in the multiple imputation literature
(Rubin 1996), we included all predictors in both imputation models and independent as well
as dependent variables in the PAN model.
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Integrative Data Analysis Phase 2: Constructing Trajectories
We then identified the shape of externalizing trajectories within each of the three sub-
samples (for further details, see Hussong, Wirth et al., 2007). First, we plotted the means of
Item Response Theory scores across age and examined iterative analyses to examine the
optimal functional form of the resulting trajectories (i.e., linear, quadratic and piece-wise
liner) following the strategies described by Bollen and Curran (2006). Intercepts in all
models were centered at age 13. The nesting of repeated observations in multiple siblings
within family resulted in 3-level models in the MLS. In the AFDP, we used a 2-level model
due to the more simple nesting of repeated observations in target participants (who were
independent of family). All trajectory models were estimated separately for each reporter
using restricted maximum likelihood as implemented in SAS’s MIXED procedure (Littell,
Milliken, Stroup, & Wolfinger, 1996) following strategies described in Singer and Willett
(2003).

Competing models were compared visually using mean and individual trajectory plots, BIC
and AIC fit indices, and chi-square difference tests (when available for nested models).
Based on these criteria, the optimal functional form retained for mother- and adolescent-
reported scores was a one-piece linear model and for father-reported scores was a two-piece
linear model.3 For fathers, the two-piece model delineated change from ages 2 to 7 and 7 to
17 through two linear slope parameters, best reflecting the pattern of change evident in our
data. In unconditional trajectory models for each sub-sample, parameter estimates indicated
significant, steady decreases in externalizing symptoms from ages 2 through 17 in mother-
reported scores, steeper declines in externalizing for ages 2 through 7 than for ages 7
through 17 in father-reported scores, and steady increases over ages 10 through 17 in
adolescent-reported scores (see Hussong, Wirth et al., 2007 for details).

Integrative Data Analysis Phase 3: Hypothesis Testing
To test our hypotheses, we estimated a series of conditional multilevel models. We fitted
each model to all M=10 data sets with imputations of missing data and combined the
parameter estimates and standard errors using SAS PROC MIANALYZE, which
implements procedures developed by Rubin (1987). To test the effects of time-varying (i.e.,
within-person) versus proximal and distal (i.e., between-person) effects, we followed
Raudenbush and Bryk (2002, p. 134– 141; see also Curran & Bauer, 2009). Specifically, we
added person-mean centered time-varying covariates for mothers’ and fathers’ alcohol-
related symptoms as repeated measures and the report of these symptoms averaged over
repeated assessments as the proximal effect. We also added interactions between each of
these predictors with study to test for differences in findings based on membership in MLS
versus AFDP.

In baseline models, we first included control variables (i.e., child gender and parent
education), study membership (i.e., a dummy variable with MLS=0 and AFDP=1) and
interactions between control variables, study membership and the age-indicated time trends.
This was a conservative strategy and we thus trimmed non-significant interactions for
subsequent analyses. The interaction between one of the linear time trends (change between
age 7 and 17) and study membership was significant for father-reported child externalizing
symptoms and was thus retained. This interaction indicated that although externalizing
scores decrease during childhood from age 2 to 7, this decrease slowed after age 7 to a

3Age was thus recoded as ranging from −11 to 4 for mother-report analyses and as ranging from −3 to 4 for adolescent-report
analyses. For father report analyses, two dummy variables representing age coded the two-piece functional form, with the first coded
−5 to 0 to capture change from ages 2 through 7 (and 0 from 7 to 17) and the second coded −6 from ages 2 through 7 and −5 to 4 from
ages 8 through 17 to capture change from ages 7 to 17.
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greater extent in MLS than in AFDP (likely because AFDP contributed 11–17 year olds only
to this analysis). As reported in Tables 2 and 3 in Model 1, we then added the three types of
effects (i.e., distal, proximal, and time-varying) for each parent’s alcohol-related symptoms
as well as interactions between these effects of parent alcoholism and study membership.
Interactions including study membership were again trimmed when non-significant. Model 2
tested whether there were gender differences in the time-varying effects of parent-
alcoholism as a post-hoc analysis. In final models (not tabled), we included interactions
between the time-varying and distal effects (Model 3) and between the proximal and distal
effects (Model 4) to test whether the effects of alcohol-related symptoms during the study
period differentially effected risk for externalizing symptoms among COAs versus controls.
Below, we report the combined results.

Results for model testing father- reported child externalizing symptoms—For
the father-report model, distal effects of both mothers’ and fathers’ lifetime alcoholism
diagnoses predicted greater father-reported child externalizing symptoms. In addition,
proximal effects of father’s (but not mother’s) alcohol-related symptoms increased risk for
father-reported child externalizing symptoms. A marginally significant time-varying effect
for father’s (but again not mother’s) alcohol-related symptoms was also found to increase
risk for father-reported child externalizing symptoms. No significant study effects were
found, and thus these interactions were trimmed in the final model as reported in Table 2.

To examine whether the limited time-varying effects of parent alcoholism was due to
moderating gender differences, we included cross-level interactions between the child’s
gender and the time-varying effects of mothers’ and fathers’ alcohol-related symptoms (see
Model 2, Table 2). However, no gender differences were found. In addition, no interactions
between parents’ lifetime diagnosis of alcoholism and either the time-varying or proximal
effects of parents’ alcohol-related symptoms predicted father’s report of the child’s
externalizing symptoms (Models 3 and 4, not shown).

Results for model testing mother- reported child externalizing symptoms—
Results of the father-report model were largely replicated in analyses of mother-reported
child externalizing symptoms. Specifically, for the mother-report model, distal effects of
both mothers’ and fathers’ lifetime alcoholism diagnoses predicted greater mother-reported
child externalizing symptoms. However, an interaction between the distal effect of father’s
alcoholism diagnosis and study indicated that this effect was only found in AFDP (β=0.20,
t=2.29, p=0.02) and not in MLS (β= −0.06, t=−0.76, p=0.45). Proximal effects of father’s
alcohol-related symptoms increased risk for mother-reported child externalizing symptoms
again, and a marginally significant proximal effect of mother’s alcohol-related symptoms
was also found. A time-varying effect for father’s (both not mother’s) alcohol-related
symptoms was significantly associated with an increased risk for mother-reported child
externalizing symptoms. Once again, tests of gender differences in the impact of time-
varying effects of parent alcohol-related symptoms on mother-reported child externalizing
symptoms were non-significant (see Model 2, Table 2).

However, mothers’ lifetime diagnosis of alcoholism interacted with the time-varying effect
of mother’s alcohol-related symptoms in predicting mother’s report of child’s externalizing
symptoms (β = −0.11, t=−2.39, p=.02). (No interaction was found for the proximal effects
of parents’ alcohol-related symptoms and lifetime diagnosis of alcoholism.) Probing of this
interaction (following, Curran, Bauer, & Willoughby, 2006) revealed that children showed
greater externalizing symptoms during those years when their mothers had higher alcohol-
related symptoms (i.e., a higher time-varying effect) only if their mothers did not have a
lifetime diagnosis of alcoholism (β =0.10, t=2.49, p=.01) rather than if they did (β = −0.01,
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t=−0.43, p=0.67). Thus, the time-varying effect of maternal alcohol-related symptoms on
mothers’ report of children’s externalizing symptoms was limited to non-COAs.

Results for model testing adolescent-reported externalizing symptoms—
Because the child-report analyses included data only from AFDP, no study effect is included
in this analysis. Effects differed slightly from those of the parent report analyses. A distal
effect of only father’s, and not mother’s, lifetime alcoholism on the adolescent’s
externalizing symptoms was found. Moreover, a proximal effect of mother’s, and not
father’s, alcohol-related symptoms on the adolescent’s externalizing symptoms was found.
No time-varying effects of either parent’s alcohol-related symptoms were found. In addition,
no gender differences in the time-varying effects of parent alcohol-related symptoms on
adolescent-reported externalizing symptoms were found (see Model 2, Table 3).

However, mothers’ lifetime diagnosis of alcoholism interacted with the time-varying effect
of mother’s alcohol-related symptoms in predicting adolescent’s report of externalizing
symptoms (β= −0.13, t=1.98, p=.05). (No interaction was found for the proximal effects of
parents’ alcohol-related symptoms and lifetime diagnosis of alcoholism.) Similar to mother-
reports, probing of this interaction revealed that the children showed greater externalizing
symptoms during those years when their mothers had higher alcohol-related symptoms (i.e.,
a higher time-varying effect) only if their mothers did not have a lifetime diagnosis of
alcoholism (β =0.13, t=2.38, p=.02) rather than if they did (β =0.00, t=−0.05, p=0.96).

Discussion
In the current study, we tested whether the time-varying, proximal and distal effects of
parents’ alcohol-related symptoms predicted both who is at risk for externalizing symptoms
(i.e., children of alcoholic parents and/or children with greater overall exposure to parents’
alcohol-related symptoms) and when this risk occurs (i.e., at the same time as parents’
alcohol-related symptoms). Strengths of our approach included the use of integrative data
analysis to simultaneously test this question in two, prospective high risk studies of COAs
and matched controls; direct ascertainment of parents’ alcohol-related symptoms; and the
inclusion of multiple reporters of children’s externalizing symptoms. Overall, we found
consistent and large distal effects of parent alcoholism confirming previous findings that
COAs have greater risk for externalizing symptoms than do non-COAs, even though the
initial diagnosis of parent alcoholism predates the timing of the children’s symptoms. In
addition, we found proximal effects indicating an additional risk for externalizing symptoms
(above and beyond that attributed to distal effects) for children whose parents had greater
alcohol-related symptoms during the study period when externalizing symptoms were
assessed. Notably, we also found time-varying effects of parents’ alcohol-related symptoms,
showing that in some cases children increase their externalizing symptoms during those
years when their parents report more alcohol-related symptoms. Importantly, these findings
did not differ across gender; rather, these effects of parent alcoholism were equally relevant
for boys and girls in predicting externalizing symptoms. These findings differ somewhat
from our previous analyses that tested whether these three types of effects of parent
alcoholism predicted children’s internalizing symptoms. We discuss implications of the
current findings in light of our previous analyses as well as effects of reporter and
developmental timing on our conclusions.

Distal, proximal, and time-varying effects
The dominance of distal, over proximal and time-varying, effects of parent alcoholism on
children’s externalizing symptoms is consistent with our previous analyses predicting
children’s internalizing symptoms. Although these findings are not consistent with theories
of child psychopathology that conceptualize parent-child influences as dynamic and driven
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by real-time processes (e.g., Granic & Patterson, 2006), they are consistent with alternate
views pointing to a long-term deleterious effects of high genetic vulnerability coupled with
stressful, chaotic and sometimes abusive environments. Such posited gene by environment
interactions may have long-term implications for subsequent adjustment due to increasing
constraints on positive or even corrective environmental inputs (e.g., lower school readiness
and parental involvement resulting in school failure and lack of exposure to the benefits of
school success; Zucker, 2006). Thus, in some cases, distal influences may be so substantial
as to reduce the odds that more proximal influences will significantly alter risk for
symptomatology.

These distal effects were unique from (i.e., net the effect of) the proximal effects of parents’
alcohol-related consequences on children’s externalizing symptoms. Proximal effects may
suggest that children acquire additional risk through concurrent exposure to their parents’
drinking and related consequences that goes beyond the risk that is conveyed through more
genetically or biologically mediated mechanisms. Proximal effects were present across
reporters, and thus evident early in life and through adolescence. Moreover, proximal effects
increased risk for externalizing symptoms regardless of whether parents met diagnostic
criteria for an alcohol use disorder or not (i.e., regardless of distal effects), and thus even
non-COAs showed greater risk for externalizing symptoms if their parents’ had greater
alcohol-related consequences.

Unlike distal and proximal effects, time-varying effects of parents’ alcohol-related
consequences are within-person comparisons and thus address questions of timing. Time-
varying effects of parents’ alcohol-related consequences were only a marginally significant
predictor of father’s report of children’s externalizing symptoms but they were a significant
predictor of both mothers’ and adolescents’ reports of externalizing symptoms, though only
among non-COAs. Thus, our most consistent finding is that children are at greater risk for
externalizing symptoms when their parents’ are actively abusing alcohol, but only if their
parents are below diagnostic levels. This effect was limited to maternal symptoms, perhaps
reflecting a greater disruption to the caregiving environment or the effect of a later
developing form of alcohol-related problems. For families in which parents meet diagnostic
criteria for alcohol use disorders, this lifetime diagnosis and the proximal effects of parent’s
alcohol-related consequences have a much greater impact on the child’s risk for
externalizing symptoms; the timing of children’s externalizing symptoms does not appear
linked to that of their alcoholic parents’ alcohol-related symptoms.

One reason for the dominance of distal effects over proximal and time-varying effects may
be that the proximal and time-varying effects of parent alcoholism on children’s
externalizing symptoms are heavily impacted by meaningful protective factors. Previous
studies show that diminished risk of negative outcomes for COAs whose families are able to
maintain rituals and a regularity of routine (e.g., observing holidays, eating meals together)
despite having an actively alcoholic parent (Wolin, Bennett, Noonan, & Teitelbaum, 1980).
Moreover, some work has suggested that the functioning of the non-alcoholic parent may
play a protective role, though findings are mixed (Curran & Chassin, 1996; Werner, 1986).
Finally, adolescent COAs with greater cognitive coping styles, typically considered more
adaptive when used in response to uncontrollable stressors, have shown reduced risk for
alcohol involvement (Hussong & Chassin, 1997). Each of these protective factors may
differentially impact the distal, proximal and time-varying effects of parent alcoholism.
However, no research has examined whether these protective influences are differentially
operative for adolescents as a function of when their parents are actively alcoholic.

Previously, we also posited that the distal effects of parents’ alcohol-related symptoms were
stronger and more consistent than proximal and time-varying effects because these latter
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effects may be relatively weaker for internalizing symptoms as compared with other forms
of psychopathology, such as externalizing symptoms, for which COAs show a greater risk
(e.g., Chassin et al., 1991). Indeed, effects for proximal and time-varying effects were more
evident in analyses predicting children’s externalizing than internalizing symptoms. Thus,
this argument may be at least partially supported. Further analyses should expand upon this
specificity of risk question, particularly given that previous studies show the strongest
specific effects of parent alcoholism on child functioning indices are, not surprisingly, for
alcohol involvement itself (Chassin et al., 1991). As such, the effect of parent alcoholism on
some outcomes may be limited to distal influences, as appears to be the case for
internalizing symptoms, but others may be a combination of distal, proximal, and time-
varying effects, as appears to be the case for externalizing symptoms.

Although the question of whether distal, proximal, or time-varying effects have a greater
impact on child functioning may help us differentiate the relative salience of potential
mechanisms of risk, we anticipate that in practice these effects operate collectively and
likely in interaction. The presence of time-varying and proximal effects of parents’ alcohol-
related symptoms in the presence of such distal effects underscores the multiple ways in
which parent alcohol-related symptoms may convey intergenerational transmission of risk
for adjustment problems in COAs. Distal factors may remain dominant because they set
children on an early risk trajectory but the continuance of that behavior may then function
autonomously from the original cause as new causes take over. For example, children may
engage in more disinhibited behavior as a result of parent drinking problems, but once they
establish a certain level of externalizing symptoms they may gain entry into antisocial peer
context (Dishion, Duncan, Eddy, & Fagot, 1994). These peer contexts in turn fuel the
maintenance and perhaps escalation of externalizing symptoms. As such, the original
externalizing trajectory starts because of parental drinking but then it becomes attached to a
broader set of predictors, which may in part include parental drinking, over time.

Reporter differences and developmental timing
Analyses of father- and mother- reported children’s externalizing symptoms provided results
that were highly consistent with one another, however those based on adolescent’s self-
reports showed some notable differences. It is difficult to clearly attribute these differences
to reporter effects in the current design because parent-report models tested the effects of
parents’ alcohol-related symptoms on children’s externalizing symptoms from ages 2
through 17 whereas adolescent’s self-report models included symptoms from ages 11
through 17. In addition, parent-report analyses were based on participants from the MLS and
AFDP studies (and thus a larger sample) whereas child report analyses were based only on
participants from AFDP.

Nonetheless, we found that distal effects for fathers’ alcoholism were consistent across
reporters (with the exception of the MLS sample in mother-report analyses) whereas we
found distal effects for mother’s alcoholism only in parent-report analyses. Moreover, we
found proximal effects of father’s alcohol-related symptoms in both father- and mother-
report analyses and those for mother’s alcohol-related symptoms were found in both mother-
and adolescent-report analyses. Finally, we found the time-varying effects of father’s
alcohol-related symptoms in mother-, adolescent- and, to some extent, father-report
analyses. Given potential parental bias in reporting children’s symptomatology related to the
parents’ own psychopathology, the pattern of findings bolsters our confidence that reporter
effects alone are not responsible for these effects. (For example, effects of maternal
alcoholism were found in father-report analyses and not just mother-report analyses as well
as vice-versa.)
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However, the potential effect of developmental timing in comparing the findings across the
three reporters of children’s symptomatology deserves greater research attention. The time-
varying effect of father’s alcohol-related symptoms among children of alcoholic parents was
limited to parent report. This may reflect a relatively greater impact of these timing of risk
indicators in childhood versus adolescence. This finding would be consistent with the view
that there is greater potential for malleability in children’s functioning earlier in
development before these trajectories of externalizing behavior become entrenched and
reinforced through cascading, negative consequences (e.g., antisocial peers, negative
labeling in schools).

Conclusion
The current findings indicate that parents’ lifetime diagnosis of alcoholism has a large and
consistent effect on identifying which children show increased externalizing symptoms that
is unique from the average, proximal effects of parents’ alcohol-related symptoms. In
addition, parents’ alcohol-related symptoms increase risk for children’s externalizing
symptoms during those periods when their parents’ are actively experiencing alcohol-related
symptoms. The size of this effect was small, though perhaps not surprisingly so given that
the analysis was conservative in testing these three unique effects of parent alcoholism
jointly. However, these effects appear largely limited to externalizing, as opposed to
internalizing, symptoms and were not as consistent as the distal effects of parents’
alcoholism on children’s symptomatology. One reason why distal effects may have been
more consistent in this study was the greater measurement precision for the lifetime
diagnosis assessment than for the proximal and time-varying effects of symptomatology.
Future studies that address this problem of measurement equivalence would be informative.
Moreover, studies that further consider the time-scale on which parent alcoholism impacts
children’s functioning are important in that they inform the search for underlying etiological
processes. To the extent that distal processes dominate the effect of parent alcoholism on
children’s externalizing symptoms, mechanisms that operate early and provide a stable
influence over the life course should be primary targets for exploration. Moreover, such
distal effects indicate that prevention efforts targeting COAs’ externalizing and internalizing
symptoms per se should occur in early childhood. However, parents’ alcohol-related
symptoms continue to show proximal and time-varying effects on children’s externalizing
symptoms even in adolescence. Thus, the findings may suggest that family-based programs
that consider the impact of parents’ alcohol-related symptoms in addressing child
functioning are likely to continue to be effective over development.

These implications should be tempered by limitations of the current study. We were unable
to measure children’s actual exposure to parents’ alcohol-related consequences and the
timing of this exposure directly. Thus, further study is needed to understand the role that
exposure-based mechanisms play in accounting for the current pattern of findings. Limited
ethnic diversity in our samples also constrains the generalizability of these findings.
Previous analyses of these data showed no differences between non-Caucasian Hispanic and
Caucasian youth in the effect of parent alcoholism on externalizing symptoms, but no other
ethnic/racial groups were represented in these samples. Given differences in environmental
stress due to factors associated with ethnicity/race, the additional impact of parent
alcoholism on fluctuations in child functioning over time may vary across groups.
Moreover, our assessments of externalizing symptoms rely on symptom checklists, which
may not relate directly to risk for disorder, and targets the externalizing spectrum broadly.
Finally, participants were initially recruited from intact families, perhaps limiting the
generalizability of these findings to more disturbed families who experience early
dissolution.
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In conclusion, the current study suggests that parents’ alcohol-related symptoms may impact
children in multiple ways. The distal effects of having a parent with a lifetime diagnosis of
alcoholism does not fully account for children’s risk for externalizing symptoms associated
with parent alcohol involvement. Rather, more proximal risk mechanisms need to be
considered such as the disruption of parental drinking to family environment and
organization, increased stress and potentially violence in the home, and impairments in
parenting. These proximal effects appear largely limited to predicting externalizing rather
than internalizing symptoms. Further understanding the relations among the risk
mechanisms underlying these highly co-occurring forms of symptomatology is needed to
better understand the multiple ways in which parent alcoholism may impact children’s
functioning over development.
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