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ABSTRACT. Objective: The purpose of the current study was to evalu-
ate parent—offspring resemblance for alcohol consumption and depen-
dence symptoms, including sex-specific effects, and how these patterns
change across adolescence and early adulthood. Method: Three cohorts
of twins were assessed longitudinally at five time points between ages 14
and 29 years, with parents directly assessed at intake, using structured
interviews. Twin offspring and parents from the population-based Min-
nesota Twin Family Study were included for a total sample size of 3,762
offspring (52% female) and their parents. Alcohol use was measured
using an index based on drinking quantity, frequency, maximum drinks,
and number of intoxications. Alcohol dependence symptom counts were
also used. Results: Parent—offspring correlations for alcohol consump-

tion increased from age 14 (= .12) to age 17 (r = .25), remained stable
from ages 17 through 24, and then decreased slightly by age 29 (r =
.19). Familial resemblance for symptoms of alcohol dependence peaked
at age 17 (r = .18) then decreased through age 29 (» = .11). Parent—off-
spring correlations of both measures did not vary significantly by sex
of offspring or sex of parent. Conclusions: Overall, parent—offspring
resemblance for alcohol use and problems is relatively stable after early
adulthood, with resemblance for alcohol use at higher magnitudes across
offspring development. Evidence for differential resemblance based on
sex of offspring or parents was lacking. (J. Stud. Alcohol Drugs, 78,
49-58,2017)

HERE IS A STRONG PROGRESSION of alcohol use
and problems over adolescence and early adulthood.
In 2013, approximately 35% of 15-year-olds in the United
States reported drinking in the past month, increasing to
51% of young adults (Substance Abuse and Mental Health
Services Administration [SAMHSA], 2014). Prevalence of
heavy episodic drinking follows a similar increase from 14%
of 12- to 20-year-olds to 33% of young adults. Furthermore,
approximately 7% of all adults (16.6 million) and 3% of
adolescents (697,000) meet criteria for an alcohol use dis-
order (SAMHSA, 2014). In addition to its high prevalence,
adolescent alcohol use is associated with future wide-ranging
consequences including adverse neurological and health-
related outcomes, as well as social and family-related con-
sequences (Crowe et al., 2011). There is ample evidence that
targeting risk factors for excessive alcohol use and problems
can reduce these negative outcomes (O’Connell et al., 2009).
Thus, understanding which adolescents are at risk for heavy
alcohol use and problems is important in improving long-
term prospects across multiple domains of functioning.
Previous research has shown that levels of alcohol use
in adolescence are significantly associated with future use
patterns (Brook et al., 2010; Irons et al., 2015; Shortt et al.,
2007). Of additional importance is whether parental alcohol
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use and problems are related to offspring alcohol use. Paren-
tal alcohol use has been shown to predict the onset of and
overall offspring alcohol use (Alati et al., 2014; Armstrong et
al., 2013; Brook et al., 2010; Kelly et al., 2011; Latendresse
et al., 2008; Shortt et al., 2007), whereas parental alcohol
problems have been shown to predict both alcohol use and
problems in offspring (Kendler et al., 2013; Latendresse et
al., 2008). There is some inconsistency in these findings,
however, depending on offspring age, suggesting that the
association of offspring alcohol use and problems with re-
spective parental measures may increase across adolescent
development (Kendler et al., 2013; Latendresse et al., 2008).
Koning et al. (2010) found that parental alcohol use was not
associated with offspring alcohol use in early adolescence
(mean age of 12.6 years), whereas studies finding a sig-
nificant association include an offspring sample in middle
to late adolescence (Armstrong et al., 2013; Latendresse et
al., 2008). There is, however, a dearth of research evaluating
how this pattern changes from adolescence to adulthood. The
few studies that use longitudinal data include only two time
points in adolescence, so it is unclear whether this pattern
would hold across broader age ranges, encompassing early
adolescence through young adulthood.

An additional question of interest is whether there are dif-
ferential effects based on the sex of the parent or the sex of
the offspring. Although there are many studies investigating
the relationship between parental diagnosis of alcoholism
and adolescent offspring drinking (Chassin et al., 1993;
Lieb et al., 2002; Poelen et al., 2007), the few studies that
have evaluated sex-specific resemblance in parent—offspring
drinking patterns have yielded inconsistent results. Kelly
et al. (2011) assessed adolescent drinking in 6th-grade and
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8th-grade offspring, as well as in their parents, and found
a complex pattern of differential effects based on age and
sex. In contrast to social learning theory (Bandura, 1977),
which might expect greater like-sex similarity, younger
males’ alcohol use was significantly associated with mother’s
drinking, whereas older males’ alcohol use was significantly
associated with both parents’ alcohol use. For females, both
mother’s and father’s drinking was significantly related to
offspring drinking at both ages. In contrast, several studies
have reported no significant sex-of-offspring effect (Alati et
al., 2014; Shortt et al., 2007; Van Zundert et al., 2006).

A final question is whether levels of parental alcohol
use, versus parental alcohol problems, are more strongly
associated with offspring alcohol use. Very few studies have
assessed whether normative or problematic parental alcohol
use is more predictive of offspring adolescent use. Kendler et
al. (2013) evaluated both alcohol consumption and problems
in offspring at ages 15 and 18, and their parents. Alcohol
consumption and problems in offspring were significantly
related to both maternal and paternal alcohol problems, but
parental alcohol consumption did not independently relate to
offspring use.

Although there are previous studies comparing parent
and offspring drinking behaviors, they have some notable
limitations. Nearly all have used a cross-sectional design,
making it difficult to obtain an accurate picture of whether
the relationship of parent to offspring drinking changes over
time. Moreover, most studies have been confined to samples
of offspring in mid-adolescence; we know very little about
whether the parent—offspring drinking resemblance that ex-
ists in adolescence endures into adulthood. Another major
limitation of existing research is that assessment of parental
drinking is most often based on offspring reports. Although
this is convenient, it introduces a potential for systematic
error in the measurement of parental drinking behaviors. In
the current study, we combined several large community-
based samples, assessed alcohol phenotypes multiple times
between ages 14 and 29, and incorporated direct interviews
of both parents and offspring to address these limitations
and extend the scope of research on parent—offspring resem-
blance for drinking. Specifically, we investigated the follow-
ing: (a) does the degree of parent—offspring resemblance
for drinking change from early adolescence through early
adulthood, (b) does parent—offspring resemblance for drink-
ing vary by parent and offspring sex, and (c) are parental
drinking problems more strongly associated with offspring
drinking than patterns of parental alcohol use?

Method
FParticipants

The combined sample consisted of 3,762 offspring (52%
female) and their parents (N = 3,508; 53% female) from

three cohorts of twins involved in a longitudinal study of
risk for substance misuse at the Minnesota Center for Twin
and Family Research (MCTFR): two younger cohorts (first
assessed at a target age of 11) and an older cohort (first as-
sessed at a target age of 17). All cohorts consisted of both
male and female like-sex twin pairs, with a total of 1,205
monozygotic and 676 dizygotic pairs. Twin offspring were
ascertained through Minnesota state birth records and were
excluded if they were adopted, did not live within driving
distance of Minneapolis, or had a physical or mental dis-
ability that prevented completion of the assessment. A family
design was used, with in-person assessments of both mothers
and fathers at the initial offspring assessment. All adult par-
ticipants gave informed consent, and minor participants gave
assent with their parents providing consent. Participants re-
ceived an honorarium for participating. A complete descrip-
tion of the three cohorts can be found in Iacono et al. (1999)
and Keyes et al. (2009). Consistent with the demographics of
the state of Minnesota at the time of ascertainment of each
cohort, approximately 98% of participants were White.

The original age-11 cohort consisted of offspring born
between 1977 and 1984 (n = 1,512; age at first assessment,
M [SD] = 11.7 [0.4]). More recently, an additional cohort
of age 11 offspring, born between 1988 and 1994, were
assessed (n = 998; age at first assessment, M [SD] = 11.9
[0.4]), a subset of whom were selected because they had
high levels of behavioral disinhibition, a risk factor for early
adolescent substance use. Finally, the age-17 cohort con-
sisted of offspring born between 1972 and 1979 (n = 1,252;
age at first assessment, M [SD] = 17.5 [0.5]). Through an
overlapping cohort design (Figure 1), each cohort has been
assessed approximately every 3 years from their first assess-
ment, with up to five follow-up assessments at target ages of
11, 14, 17, 20, 24, and 29. Offspring data from the age-11
assessment were not used in the analysis, as there was virtu-
ally no alcohol use at this age. Follow-up participation rates
of the combined cohorts ranged from 88.5% to 94.0% across
assessments. Within the overall sample, 86.6% of offspring
had complete data available for both mothers and fathers on
all measures.

Measures

Measures of alcohol use and problems were used for
both parents and offspring. The measure of alcohol use was
a composite index consisting of four self-report alcohol use
items: frequency of alcohol use (scored from 0 = never to 5
= at least once per day), average number of drinks per drink-
ing event (scored from 0 = never drank to 6 = 30 or more),
maximum number of drinks in a 24-hour period (scored
from 0 = never drank to 6 = 30 or more), and number of
times intoxicated (scored from 0 = never to 6 = 50 or more).
The alcohol index questions were asked in two formats. At
the target age 14, 17, and 20 assessments, these questions
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Ficure 1. Participants of the different cohorts were eligible for different assessments, so the total sample size changes across the target assessment ages. The
largest sample size occurs at the target age-17 assessment, where all three cohorts participated.

were computer administered and covered the last 12 months.
At the target age 17, 20, 24, and 29 assessments (and for
parents at intake), they were administered by trained inter-
viewers, covering the time since the last assessment, with an
expanded version of the Substance Abuse Module (Robins et
al., 1987), an interview supplement to the Composite Inter-
national Diagnostic Interview (Robins et al., 1988) to which
these four items had been added. The items were summed
for both the computerized and interviewer-administered for-
mats to form an initial index. The overlapping assessments at
ages 17 and 20 allowed us to examine the consistency across
the assessment types. The correlation between the two types
of assessments was .88 at age 17 and .81 at age 20. To make
the indices comparable, they were harmonized using moder-
ated nonlinear factor analysis. The index was then linearly
transformed such that nondrinkers had an index score of
zero, and there was a standard deviation of 1.0 at the target
age 17 assessment. This results in a range of alcohol index
scores from 0 to approximately 4.5.

Because the Diagnostic and Statistical Manual of Mental
Disorders, Third Edition, Revised (DSM-IIIR; American
Psychiatric Association, 1987), was the diagnostic system
in place when most of the parents were assessed, alcohol
problems were measured as a symptom count of DSM-III-R
alcohol dependence criteria, assessed at each wave through
a structured clinical interview. Following each interview,
DSM symptoms since the previous assessment (or lifetime
symptoms for parents and older cohort males at age 20
only) were determined by consensus of two individuals with
advanced clinical training, supervised by a Ph.D. clinical
psychologist. The reliability of the consensus diagnoses
(kappa) exceeded .92 for all substance disorders. Including
offspring who participated at intake but did not participate
in all subsequent assessment waves, the drinking index
was available for 87.7%-90.3% of the original offspring
sample at each assessment between ages 17 and 29, and

dependence symptoms were available at each assessment
for 88.4%—-94.0% of the sample. At age 14, roughly 15% of
participants completed assessments over the phone and thus
did not complete the computerized alcohol measure, result-
ing in fewer offspring (81.6%) with available drinking index
scores at age 14.

The effects of sample attrition were evaluated by compar-
ing participants and nonparticipants at a given assessment
with their responses at the previous assessment. There were
no significant differences in either the drinking index score
or number of alcohol dependence symptoms between off-
spring who participated and those who did not at any assess-
ment between ages 14 and 29 (standardized mean differences
from 0.06 to 0.20, all p > .05), with two exceptions. Age
20 participants had significantly fewer dependence symp-
toms than nonparticipants at their prior age 17 assessment
(standardized mean difference of 0.25, p = .02), and age 24
participants had lower drinking index scores at their prior
age 20 assessment than did nonparticipants (standardized
mean difference of 0.25, p = .01). Overall, all standardized
mean differences were less than or equal to 0.25, indicating
minimal bias in the sample, with a slight overrepresentation
of those with fewer alcohol dependence symptoms and lower
alcohol consumption between ages 20 and 24.

Analyses

Parent—offspring correlations were estimated using maxi-
mum likelihood methods in OpenMx (Boker et al., 2016;
Neale et al., 2016; Pritikin et al., 2015). Various models were
fit to test whether the correlations varied as a function of sex
of offspring, sex of parent, or by time. Models were com-
pared using the chi-square likelihood ratio test and Akaike
Information Criterion. To account for the correlated nature
of twins, intraclass covariance structures were used (Carey,
2005). This incorporates both individuals in a twin pair us-
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TaBLE 1. Descriptive information on age, drinking index,? and alcohol
dependence symptoms? in offspring at all assessments and parents at twins’
first assessment

Target assessment

age Males Females
Age 14
n 1,154 1,203
Age, in years, M (SD) 14.86 (0.5) 14.82 (0.6)
Index, M (SD) 0.34 (0.7) 0.34 (0.7)
Symptoms —
Age 17
n 1,692 1,846
Age, in years, M (SD) 17.79 (0.6) 17.89 (0.7)
Index, M (SD) 1.17 (1.1) 1.0%%* (0.9)
Symptoms, M (SD) 0.67 (1.4) 0.34%%* (1.1)
Age 20
n L1111 1,335
Age, in years, M (SD) 21.42 (0.9) 20.84 (0.6)
Index, M (SD) 2.12 (0.9) 1.59%%* (0.8)
Symptoms, M (SD) 1.49 (1.9) 0.44%%* (1.1)
Age 24
n 1,170 1,316
Age, in years, M (SD) 24.88 (1.0) 25.13 (0.8)
Index, M (SD) 2.25(0.8) 1.80%** (0.7)
Symptoms, M (SD) 1.37 (1.7) 0.54%%* (1.2)
Age 29
n 1,179 1,313
Age, in years, M (SD) 29.53 (0.7) 29.34 (0.7)
Index, M (SD) 1.89 (0.8) 1.55%%% (0.7)
Symptoms, M (SD) 0.92 (1.6) 0.30%** (1.0)
Parental intake
n 1,641 1,867
Age, in years, M (SD) 43.98 (5.7) 41.55(5.2)
Index, M (SD) 2.05(0.7) 1.52%%% (0.6)
Symptoms, M (SD) 1.97 (2.3) 0.63%%* (1.4)

Notes: Sample size and mean age at each assessment incorporate partici-
pants with either the drinking index or dependence symptoms available at
that assessment. Age 14 dependence symptoms are not included, as they
were not used in the analysis because of low variance. “The drinking index
has a range of 0 to approximately 4.5, with 0 indicating no alcohol use and
larger values indicating heavier alcohol consumption; ?dependence symp-
toms range from 0 to 9, with 0 indicating no dependence symptoms and
increasing values indicating a greater number of symptoms.
***Significant sex differences within assessment age (p <.0001).

ing the within-pair and between-pair covariances. Twins of
different zygosity were allowed to have different within-pair
covariance structures.

Results
Descriptive results

Table 1 provides descriptive statistics of the drinking
index and alcohol dependence symptoms for the offspring
across all assessments used for analyses (ages 14-29), as
well as for the parents at intake. The mean (SD) age of the
parents at the time of the intake assessment was 43.98 (5.7)
years for fathers and 41.55 (5.2) years for mothers. There
were significant sex differences on both measures, with
males consistently having higher mean drinking index scores
and a greater number of dependence symptoms, beginning
at age 17. A plot of the drinking index across all ages for

offspring and parents, split by sex, is shown in Figure 2. For
clarity, the plot shows only a random 10% of the data at each
age. Consistent with previous research, this figure illustrates
the sex difference in drinking behaviors (Khan et al., 2013),
as well as the peak in drinking during the early 20s (Schul-
enberg et al., 1996). A visual inspection of the scatter plot
of parental drinking index scores versus offspring scores
indicates a linear relationship.

Parent—offspring correlations

The parent—offspring and midparent—offspring cor-
relations for the drinking index and alcohol dependence
symptoms are shown in Figures 3a and 3b, respectively. The
midparent values are simply the means between mother and
fathers. The correlations between the drinking index and
alcohol dependence symptoms generally follow the same
pattern, although the drinking index correlations are consis-
tently higher than for the dependence symptoms. The mid-
parent—offspring correlations for the drinking index ranged
from .12 at age 14 to .25 at ages 17 and 24; for alcohol
dependence symptoms, this range was from .11 at ages 20
and 29 to .18 at age 17. The sharpest change in the drink-
ing index correlations occurs from age 14 to age 17. The
magnitude of the correlations is generally highest at the age
17 assessment for both the drinking index and dependence
symptoms. There is stability or decreasing correlations after
age 17, through age 29.

All parent—offspring and midparent—offspring correla-
tions were estimated in OpenMx. First, we tested for sex-
of-offspring and sex-of-parent effects. Table 2a shows the
parent—offspring correlation model fit indices for the drink-
ing index. Model 1 allows the correlation estimates to vary
freely across male and female offspring with each parent and
is the base model against which others are compared. Model
2 constrains the correlation estimates to be equal across male
and female offspring. If this model fits significantly worse
than the base model, indicated by a p value less than .05,
this would suggest that the parent—offspring correlations are
significantly different between males and females. Female
offspring showed consistently higher correlations with both
parents on the drinking index than males, although this
did not achieve statistical significance (p = .08). Model 3
constrained both male and female offspring estimates to be
equal, as well as mother—offspring and father—offspring esti-
mates. This did not result in significantly reduced model fit,
indicating no evidence for a sex-of-parent effect (p = .23).
The model fit indices for alcohol dependence symptoms are
shown in Table 2b. Models 1 and 2 were constrained in the
same way as described above. Again, there was no evidence
for a sex-of-offspring effect (Model 2, p = .31) or sex-of-
parent effect (Model 3, p = .46).

In summary, there was no significantly reduced model fit
for either measure when constraining male and female oft-
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FiGure 2. Plot of drinking index by sex across all offspring and parent assessments. The plot shows only a random 10% of the full sample for clarity. Loess
curves were added to graphically display the relationship between the drinking index and age by gender. Age 11 drinking index data were included for com-

pleteness but were not used in the analysis.

spring correlations to be equal or when adding an additional
mother—offspring and father—offspring equality constraint.
Because of this lack of gender effect for both measures,
male and female data were combined to model midparent—
offspring correlations. This simplifies the structure of the
overall model to allow a clearer picture of the correlational
patterns over time. We then tested whether the pattern of
resemblance changed with offspring age. The midparent—off-
spring correlation model fit indices for the drinking index are
shown in Table 3a. Model 1 allows the correlation estimates
to vary freely across all offspring assessment ages and is
the base model against which others are compared. Model 2
constrains the estimates to be the same across all ages and
results in a significant loss of model fit (p < .01). We then
started with the outermost ages, comparing age 14 to all
other ages (Model 3) and age 29 to all other ages (Model 4).
In Model 3, the correlation estimate at age 14 was allowed to
vary, whereas the estimates at ages 17, 20, 24, and 29 were
constrained to be equal. In Model 4, the correlation estimate
at age 29 was allowed to vary freely and the estimates at all
other assessment ages were constrained to be equal. Both

of these models resulted in a significant decrease in fit. The
best-fitting model allowed age 14 and age 29 correlations to
vary freely while constraining age 17, 20, and 24 estimates
to be equal (Model 5). The midparent—offspring correlation
model fit indices for dependence symptoms (Table 3b) also
varied by age. Similar to the drinking index, constraining the
correlations to be equal across all ages resulted in a signifi-
cant loss of model fit (Model 2). We again started with the
outermost age and found the best-fitting model allowed the
age 17 correlation estimates to vary freely while constraining
age 20, 24, and 29 correlations to be equal (Model 3).
Given that multiple cohorts were used in the analysis, we
also tested whether the mother—, father—, and midparent—
offspring correlations varied by cohort at each age. For the
drinking index, of 21 possible cohort comparisons, only 1, the
midparent—offspring correlation at age 29, was significantly
different (p = .03), whereas all others could be constrained
to be equal across cohorts. For dependence symptoms, of 18
possible cohort comparisons, only 1, the father—offspring
correlation at age 17, was significantly different (p = .03),
whereas all others could be constrained to be equal across all
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FIGURE 3A.  Estimated parent—offspring correlations for both the drinking index and alcohol dependence symptoms as a function of age. The error bars
indicate 1 SE.
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FiGure 3B. Estimated midparent—offspring correlations for both the drinking index and alcohol dependence symptoms as a function of age. The midparent
correlations are based on the simple means between mother and fathers. The error bars indicate 1 SE.
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Model fit statistics for parent—offspring correlations of the drinking index

Equal parent—offspring
correlation by:

Model-fit indices

Model no. Female=male = Mother=father -2InL df x2 (df) P AIC
Parent—offspring
correlation:

1 No No 31,312.97 16220 - - -

2 Yes No 31,329.89 16230 16.92 (10) .076 -1,130.11

3 Yes Yes 31,331.53 16235 18.56 (15) 234 -1,138.47
Notes: No. = number; AIC = Akaike Information Criterion.
TaBLE 2B. Model fit statistics for parent—offspring correlations of dependence symptoms

Equal parent—offspring
correlation by: Model-fit indices

Model no. Female=male = Mother=father -2InL df x2 (df) P AlIC
Parent—offspring
correlation:

1 No No 49,557.94 14417 - - -

2 Yes No 49,567.30 14425 9.37 (8) 312 20,717.30

3 Yes Yes 49,569.82 14429 11.88 (12) ASS 20,711.82

Notes: Model 1 is the model against which others are compared. No. = number; AIC = Akaike Information Criterion.

cohorts. The failure to observe a greater-than-chance number
of cohort differences, given the total number of comparisons,
and the lack of consistency in the observed differences sug-
gests that there is little evidence for differential parent—off-
spring correlations based on birth cohort.

Discussion

The purpose of the current study was to determine par-
ent—offspring similarity on measures of alcohol use and al-

TABLE 3A.

cohol dependence across a 15-year time span. The sample
included 3,762 offspring (and their parents), prospectively
followed from early adolescence (age 14) through young
adulthood (age 29) via an overlapping cohort design, as-
sessed on alcohol use with a composite drinking index
and on alcohol dependence symptoms using DSM criteria.
Overall, parent—offspring resemblance was highest for the
drinking index, a measure of alcohol consumption. Simi-
larity on both measures was significantly different than
zero and varied significantly based on offspring age. There

Model fit statistics for midparent—offspring correlations of the drinking index

Model-fit indices

Model no. Model description -2InL df %2 (@ P AIC
Midparent—
offspring
correlation:
1 All assessments free 27,813.89 14362 - - -
2 All assessments constrained to be equal 27,845.89 14366 32.00 (4) <.0001 -886.11
3 Age 14 vs. all others equal 27,826.91 14365 13.02 (3) .0046 -903.09
4 Age 29 vs. all others equal 27,841.60 14365 27.71 (3) <.0001 -888.40
5 Age 14 and 29 free vs. all others equal 27,818.82 14364 492 (2) .0852 -909.18
Notes: No. = number; AIC = Akaike Information Criterion.
TaBLE 3B. Model fit statistics for midparent—offspring correlations of dependence symptoms
Model-fit indices
Model no. Model description -2InL df X (df) )4 AIC
Midparent—
offspring
correlation:
1 All assessments free 41,673.86 12555 - - -
2 All assessments constrained to be equal 41,683.96 12558 10.10 (3) .018 16,567.96
3 Age 17 vs. all others equal 41,674.29 12557 0.44 (2) .804 16,560.29

Notes: Model 1 is the model against which others are compared. No. = number; AIC = Akaike Information Criterion.



56 JOURNAL OF STUDIES ON ALCOHOL AND DRUGS / JANUARY 2017

was little evidence for sex-of-parent or sex-of-offspring
effects.

Overall, the patterns of parent—offspring resemblance on
alcohol use and alcohol dependence symptoms were similar.
However, the difference in magnitude of the correlations
between the two measures was unexpected. At all assess-
ments, the parent—offspring correlations for the drinking
index were larger than for alcohol dependence symptoms.
Because prior research has generally focused on how either
parental alcohol use or parental alcohol problems alone re-
late to offspring use, how parent—offspring resemblance on
these two different alcohol phenotypes might compare was
unclear. Our results imply that offspring are more similar to
their parents in their patterns of alcohol use than they are for
symptoms of alcohol dependence.

The pattern of parent—offspring resemblance over off-
spring age was slightly unexpected and only partially sup-
ported our hypothesis. For the drinking index, resemblance
increased from age 14 to age 17, where it stabilized. This
increase in resemblance for alcohol use coincides with the
age when offspring are both initiating alcohol use and living
with their parents. This may be a maximal time in which
they are modeling parental behaviors and would be consis-
tent with prior research (Armstrong et al., 2013; Koning et
al., 2010; Latendresse et al., 2008). There were no significant
differences in the parent—offspring correlations from age 17
to age 24, followed by a significant decrease in resemblance
at age 29. These ages coincide with times in which the off-
spring likely have moved out and are increasingly becoming
independent from their parents through age 29, lessening the
impact of the parental shared environment. In addition, they
are undergoing developmental transitions that have been as-
sociated with subsequent increases (dissolution of romantic
relationships) and decreases (having children) in drinking
(Fergusson et al., 2012; Fleming et al., 2010). These more
proximal, nonshared environmental factors may be exerting
a stronger influence on drinking patterns at ages 2429 than
the more distal parental environment.

For alcohol dependence symptoms, parent—offspring
resemblance peaked at age 17 before decreasing. The re-
semblance remained stable from age 20 to age 29. This is
consistent with previous findings from an MCTFR study of
adopted adolescents that indicated that exposure to parental
alcohol misuse represents an environmental risk factor for
alcohol use, at least during adolescence (King et al., 2009).
However, we have also found that parent—child resemblance
for substance use disorders appears primarily due to genetic
transmission (Hicks et al., 2013), and the importance of
genetic factors on many behavioral phenotypes, including
alcohol, increases from early to late adolescence (Bergen
et al., 2007; McGue et al., 2014). Thus, both genetic and
environmental contributors to alcohol dependence that are
shared between parents and offspring may be particularly
salient during late adolescence.

It is important to note some limitations of the current
study. First, the sample is overwhelmingly White. The re-
sults may not generalize to other racial or ethnic groups.
Second, complete data on parental alcohol use and symptoms
for all three cohorts were only available at intake. Lack of
repeated measures of parental drinking behaviors preclude
us from evaluating the effect of change in parental alcohol
use and symptoms on adolescent drinking patterns. In ad-
dition, for dependence symptoms, males at age 20 reported
lifetime symptoms, whereas females and males at all other
assessments reported symptoms since the last assessment.
Although we do not believe this discrepancy greatly affects
the results, it is important to consider. Last, we are unable to
draw conclusions of the causal relationship between parental
and offspring alcohol use and symptoms from this analysis.
Nonetheless, because of the longitudinal design coupled with
broad offspring ages, the results indicate that parental drink-
ing behaviors, whether through genetic or environmental
effects, have an important role in offspring alcohol use and
problems.

Parent—offspring resemblance for dependence symptoms
should be interpreted with a note of caution. Both the drink-
ing index and alcohol dependence symptoms were treated
as continuous variables in this analysis. Although an ordinal
model may be more appropriate for alcohol dependence
symptoms, we were unable to estimate parameters in this
way because of convergence problems Although assuming
a normal distribution of alcohol dependence symptoms may
not be ideal, prior simulation studies suggest that doing so
results in relatively little bias of the parameter point esti-
mates (Kirkpatrick & Neale, 2016). It can, however, inflate
likelihood ratio type I error rates.

In conclusion, parent—offspring similarity for measures
of alcohol use and symptoms were significant and showed
generally similar patterns across adolescence and early adult-
hood. The resemblance for symptoms of alcohol dependence
was of a lower magnitude than for the measure of alcohol
use. Offspring resemble their parents in alcohol use and
symptoms most in late adolescence and early adulthood.
Our results are consistent with previous research showing
that the prediction of offspring alcohol use and symptoms
from the respective parental measures increases across ado-
lescent development (Kendler et al., 2013; Latendresse et
al., 2008). These results extend the prior literature, however,
by following offspring further into adulthood. We found
that although parent—offspring resemblance does increase
over early to mid-adolescence, this similarity stabilizes or
decreases thereafter. Finally, the results did not support a
significant sex-of-parent or sex-of-offspring effect in terms
of resemblance for alcohol use or symptoms. The lack of
sex-specific transmission we observed is consistent with sev-
eral previous studies (Alati et al., 2014; Shortt et al., 2007;
Van Zundert et al., 2006), as well as findings from earlier
analyses of a subset of the samples used here, which found
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that paternal and maternal maximum drinks consumed in a
24-hour period predicted offspring maximum consumption
similarly for males and females (Malone et al., 2002, 2010).
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