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Abstract

Sipping, an early form of alcohol initiation, is associated with aspects of psychopathology and personality that reflect long-term risk for harm-
ful alcohol use. In the Adolescent Brain and Cognitive Development cohort (N = 11,872), sipping by age 9-10 was concurrently associated
with impulsivity, other aspects of externalizing, and prodromal schizophrenia symptoms. Still, these associations were cross-sectional in
nature, leaving open the possibility that these features of psychopathology and personality might not reflect long-term risk for alcohol con-
sumption and related harm across development. Here, we attempted to replicate baseline concurrent associations across three waves of data to
extend concurrent associations to prospective ones. Most cross-sectional associations replicated across waves, such that impulsivity, other
aspects of externalizing, reward sensitivity (e.g., surgency, sensation seeking), and prodromal schizophrenia symptoms were associated with
increased odds of having sipped alcohol by the age of 12. Nevertheless, not all concurrent associations replicated prospectively; impulsigenic
features did not reflect long-term risk for sipping. Thus, some psychopathology features appeared to reflect stable risk factors, whereas others
appeared to reflect state-dependent risk factors. All told, sipping might not reflect long-term risk for harmful alcohol use, and the nature of

sipping may change across development.
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Introduction

Most children do not consume alcohol routinely, but many sip
small amounts (Donovan, 2004). Although sipping appears etio-
logically significant for later harmful alcohol use, most prevention
and intervention efforts tend to target adolescence, perhaps
because alcohol use in any form (including sipping) is far less
normative in childhood. Rates of alcohol use typically hover
around 20% among 9- to 10-year-olds and around 50% among
14-year-olds (Lisdahl et al., 2021; Swendsen et al, 2012).
Nevertheless, targeting alcohol consumption in childhood may
provide an earlier window of opportunity to identify and establish
the risk profiles of youth who are at long-term risk for harmful
alcohol use. Early identification is especially critical given that
age of initiation is strongly associated with later problems
(DeWit, 2000; King & Chassin, 2007): sipping in childhood is pro-
spectively associated with alcohol use and consequences in adoles-
cence and diagnoses of alcohol use disorder in adulthood (Colder
etal., 2018; Donovan & Molina, 2007; Jackson et al., 2015). Further,
because alcohol consumption is far less common in children than
in adolescents, sipping may be especially reflective of tendencies
toward psychosocial deviance.

Psychopathology and personality are tied to alcohol involve-
ment across most major developmental periods, but it is unclear
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precisely when stable and robust associations among these con-
structs begin to emerge (Tully & Iacono, 2016). Drawing such
an estimate requires careful tracing of alcohol use, psychopathol-
ogy, and personality across sensitive developmental periods. In this
study, we advance prior research on the psychopathology and per-
sonality risk profiles of alcohol sipping in childhood by examining
the concurrent and prospective correlates of alcohol sipping. To do
so, we used data from the Adolescent Brain and Cognitive
Development Study (ABCD), which follows a large cohort of youth
(N =11,872) longitudinally.

To date, most research on alcohol sipping has focused on con-
textual variables, such as parental approval of alcohol use and peer
influence (Donovan & Molina, 2011, 2014). Such findings lead
others to conclude that sipping is more likely to reflect parental
approval of alcohol consumption as opposed to psychosocial tend-
encies towards early alcohol experimentation (Donovan & Molina,
2014; Wadolowski et al., 2015). But this conclusion is not well-sup-
ported by recent data, suggesting that sipping may be determined
by contextual, dispositional, and psychopathology-relevant fac-
tors. Generally speaking, externalizing psychopathology (ie.,
psychopathology characterized by poor behavioral and emotional
control) and impulsivity (Colder et al., 2018; Jackson et al., 2015;
Wadolowski et al., 2015; Watts et al., 2020) are reliable albeit weak
cross-sectional and longitudinal correlates of alcohol use across the
life span. Thus far, we have corroborated these general findings in
the ABCD cohort. At baseline, when children were 9-10, 17 per-
cent of children reported sipping alcohol outside of a religious con-
text (Lisdahl et al., 2021; Watts et al., 2020). In addition to finding
that externalizing and other impulsivity-relevant personality
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features were associated with increased odds of having sipped alco-
hol before the age of 10 (Watts et al., 2020), Watts et al. (2020)
focused on a wider array of psychopathology features than is typ-
ical in the literature and found that fun seeking and prodromal
schizophrenia symptoms were also associated with alcohol sipping.

Present study

In light of the existing literature, we sought to replicate and extend
research on the psychopathology and personality correlates of
alcohol sipping, with Watts et al. (2020) examination of the
cross-sectional correlates of sipping in the ABCD cohort being
the primary target for our replication effort. We view Watts
et al. (2020) findings as preliminary for a number of reasons.
First, we identified novel correlates of sipping, namely prodromal
schizophrenia symptoms, that warrant replication. With the
release of additional waves of the ABCD data, we can examine
whether the concurrent associations between psychopathology/
personality and sipping at baseline replicate in and across
subsequent waves. Replication efforts in the ABCD cohort are
especially appealing because they rule out sampling differences
as an explanation for lack of replication.

Second, for the first time in the ABCD data, we can examine the
prospective associations between psychopathology/personality at
baseline and subsequent sipping. Should we replicate the concurrent
associations we established earlier in prospective analyses, it would
suggest that certain features of psychopathology (e.g., externalizing)
reflect more chronic tendencies to engage in alcohol consumption
across early childhood and into adolescence and adulthood. In con-
trast, if concurrent associations at baseline do not replicate prospec-
tively, it may indicate that concurrent associations reflect state- or
age-dependent effects that do not reflect a stable tendency to con-
sume alcohol across development (Sher et al., 2004).

Third and finally, we have yet to detect associations between
most forms of internalizing psychopathology and sipping in the
ABCD cohort even though others have argued that there is an
“internalizing pathway” to alcohol involvement whereby internal-
izing in early and middle childhood predicts alcohol involvement
in adolescence and adulthood (Hussong et al., 2011). Our failure to
detect such associations may be because we focused on too early a
developmental period (ages 9 to 10), so they may arise when chil-
dren are slightly older. Thus, the present study is well-equipped to
examine these unresolved questions surrounding the associations
between psychopathology and personality, on the one hand, and
alcohol sipping, on the other.

Methods
Participants and procedure

Participants were drawn from the full baseline sample of the ABCD
Study (Data Release 4.0), a prospective longitudinal cohort study of
11,872 9- and 10-year-olds (Mage =120 months, SD =7 months;
53% female) born in the United States between 2006 and 2008
(Garavan et al.,, 2018). Consenting parents and assenting children
were primarily recruited through a probability sample of public
and private schools augmented to a smaller extent by special recruit-
ment through summer camp programs and community volunteers.
ABCD employed probability sampling of US elementary schools
across 21 sites to yield a sample approximating the racial/ethnic
and sociodemographic composition of the country. Enrollment
required youth to be aged 9-10 and fluent in English; not have any
history of substance use, severe mental illness, autism spectrum
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disorder (moderate/ severe), intellectual disability, major neurological
disorder, or traumatic brain injury; have a birth weight >2 Ibs; have at
study inception no magnetic resonance imaging contraindications
(e.g., braces, ferromagnetic metal implant); and have a biological or
legal guardian willing to participate and able to speak English or
Spanish. The ABCD data are open to the public upon receipt of a data
use agreement (https://nda.nih.gov/abcd/). To facilitate reproducibil-
ity, we have provided all model scripts and outputs, as well as corre-
lation matrices for all variables reported here (https://osf.io/4rypn/).

Youth in the ABCD study plan to be followed longitudinally for
at least ten years, with assessments occurring semiannually,
although the alcohol sipping data and most of the psychopathology
variables presented here are only assessed annually. In Data Release
4.0, used here, alcohol sipping and psychopathology data are avail-
able for three waves: (1) baseline, (2) a year later, and (2) two years
later. Complete year 1 data were not available for 5.5% of youth and
complete year 2 data were not available for 12.3%. Missingness at
years 1 and 2 was generally unassociated with the psychopathology
and personality variables of focus in this manuscript, with two
exceptions: baseline Child Behavior Checklist Rule-breaking scores
and Kiddie General Behavior Inventory mania scores were associ-
ated with attrition at year 1 (ORs = 1.20, 1.21; see Table S1).

At baseline, 58% of youth participants identified as White, 20% as
Hispanic, 10% as Black, 2% as Asian, and 10% as Other. Twenty-seven
percent of youth’s parents reported being either nonreligious (atheist,
agnostic) or not particularly religious, 33% reported practicing a reli-
gion where alcohol consumption is a component of religiously sanc-
tioned rituals (i.e., Mainline Protestant, Catholicism, Judaism), and
21% reported practicing a religion where alcohol consumption is
not a component of religiously sanctioned rituals (e.g., Evangelical
Protestant, Historically Black Church, Mormon, Jehovah’s Witness,
Muslim, Buddhist). Thirty percent of parents reported a combined
household income of $0-50,000 (0-50,000), 28% of $50,001-
100,000, and 42% of $100,001 or greater. Seven percent of parents
reported a highest level of education as completing less than a high
school diploma, 11% as completing high school or a GED, 29% as
completing some college, 28% as completing a Bachelor’s degree,
and 25% as completing a graduate degree (e.g, MA, JD, PhD).
Sixty-eight percent of parents were married, 13% divorced or sepa-
rated, 12% never married, 6% living with partner, and 1% widowed.

Measures

Alcohol sipping

Youth self-reported on an adapted version of the iSay Sip
Inventory (Jackson et al., 2015), a 10-item measure of alcohol sip-
ping. This assessment was only administered to participants who
had heard of alcohol; it was assumed that they had not yet sipped
alcohol if they have not heard of it (see Lisdahl et al., 2018, for a
thorough description of the substance use battery in ABCD).
Participants report whether they have ever had a sip of alcohol,
and if so whether they have sipped alcohol outside of a religious
context. If participants reported sipping outside of a religious con-
text, they then reported the number of occasions in which they
have sipped alcohol overall and in a nonreligious context, the
age at which they had their first sip of alcohol outside of a religious
context, and whether they had ever finished a full alcoholic drink.!

!Participants also completed other follow-up questions that were not the focus of the
present study, including: what type of alcohol was tried the first time they sipped (e.g., beer,
wine, liquor); to whom the drink belonged (e.g., parent, sibling, friend); whether the sip was
offered as opposed to taken without permission; and whether the participant remembered
trying the sip, or if he/she was told about it later.
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The number of occasions in which participants have sipped in a
religious context was computed by subtracting the number of occa-
sions in which they report sipping in a nonreligious context from
the number of occasions in which they report any sipping. In waves
following the baseline assessment, youth were asked about their
alcohol sipping since the last assessment.

Here, we focus on the number of times youth have sipped
alcohol, as opposed to other indicators of alcohol consumption
(e.g., whether or not youth report having finished an entire alco-
holic drink, whether or not youth have been drunk) because the
base rates of more severe substance involvement are extremely
low at baseline, year 1, and year 2. For instance, 1.6%, 2.3%, and
2.0% of youth report having consumed an entire alcoholic beverage
at baseline, year 1, and year 2, respectively. In contrast with existing
research (Donovan & Molina, 2011; Jackson, Colby, Barnett, &
Abar, 2015), the present study relies on the number of occasions
sipped, as opposed to a dichotomous indicator reflecting whether
a participant has ever sipped alcohol, to take into account
frequency of drinking (see the Data Analysis section for more
information). At each wave, we winsorized the continuous number
of times sipped indicators to eliminate extreme values at the 97.5th
percentile and reduce the potential for spurious but influential
outliers (Watts et al., 2020). Nonreligious sipping could be
described by four categories (0 occasions, 1, 2, 3+) at baseline
and by three categories at years 1 and 2 (0, 1, 24). Religious sipping
could be described by three categories (0, 1, 24) at baseline and
2 categories at years 1 and 2 (0, 1+).

Youth-reported psychopathology and personality

Youth completed several well-validated instruments assessing
psychopathology and personality, each of which have been vali-
dated for use in youth samples. Assessments available varied by
wave (Barch et al., 2018; see Table S2). Instruments included the
Prodromal Questionnaire-Brief Version (PQ-B; Loewy et al,
2011; Karcher et al,, 2018), an abbreviated youth version of the
UPPS-P Impulsive Behavior scales (UPPS-P; Cyders et al., 2007;
Watts et al., 2020), and an abbreviated version of the Behavioral
Inhibition and Activation scales (BIS/BAS; Pagliaccio et al,
2016; see Barch et al., 2018, for a thorough description of the men-
tal health battery in ABCD). Example items are provided for non-
copyrighted instruments.

PQ-B. The PQ-B comprises 21 items designed to assess symp-
toms associated with subclinical manifestations of psychosis (e.g.,
“Did you ever feel very certain that you have very special abilities or
magical talents that other people do not have?”). Here, we used a
sum score of the number of symptoms endorsed.

UPPS-P. The abbreviated youth version of the UPPS-P
Impulsive Behavior scale comprises 20 items assessing five broad
impulsivity dimensions: Lack of Perseverance, the inability to sus-
tain attention or motivation to complete a task (e.g., “I finish what I
start.”); Lack of Premeditation, the tendency to not plan ahead and
behave without thinking (e.g., “I am very careful.”); Negative
Urgency, the tendency to act hastily when in an extreme negative
mood state (e.g., “When I am upset, I often act without thinking.”);
Positive Urgency, the tendency to act hastily when in an extreme
positive mood state (e.g., “I tend to lose control when I am in a
great mood.”); and Sensation Seeking, the inclination towards
seeking out novel, thrilling experiences (e.g, “I enjoy tak-
ing risks.”).

BIS/BAS. The abbreviated BIS/BAS scales comprise 20 items
assessing two broad motivational systems, the behavioral inhibi-
tion (BIS) and behavioral activation (BAS) systems (Carver &
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White, 1994). BIS is sensitive to signals of punishment and
non-reward, novel stimuli, and innate fear stimuli, resulting in
avoidance and negative emotionality, whereas BAS is sensitive
to positive reinforcement and the absence of punishment, resulting
in approach and positive emotionality. The BIS/BAS includes one
subscale for BIS (e.g., “I worry about making mistakes.”) and three
for BAS: Drive (e.g., “I go out of my way to get things I want.”), Fun
Seeking (e.g., “I crave excitement and new sensations.”) and
Reward Responsiveness (e.g., “When I'm doing well at something
I love to keep at it.”).

Caregiver-reported psychopathology and personality.
Caregivers rated their child on several additional well-validated
instruments assessing psychopathology, including the Child
Behavior Checklist (CBCL; Achenbach & Rescorla, 2001), an
abbreviated scale assessing dimensional mania symptoms termed
the Kiddie General Behavior (K-GBI; Youngstrom et al., 2008), and
the Early Adolescent Temperament Questionnaire-Revised
(Capaldi & Rothbart, 1992).

CBCL. The Child Behavior Checklist (CBCL; Achenbach, 2009)
includes 118 items that coalesce into two broad scores for
Externalizing (includes subscales for Rule-breaking Behavior
and Aggressive Behavior) and Internalizing (includes subscales
for Withdrawn Depression, Somatic Complaints, and Anxious
Depression) that comprise 2 and 3 subscales, respectively. It also
provides subscale scores for Thought Problems. Items are rated
on a 0 (not true) to 2 (very true or often true) scale. We focused
on the Externalizing and Internalizing composites, their subscales,
and the Thought Problems subscale.

Dimensional mania. The dimensional mania scale comprises
10 items taken from the Parent General Behavior Inventory
(Youngstrom et al., 2008), a longer inventory that comprises 73
items pertaining to mood (e.g., “Has your child’s mood or energy
shifted rapidly back and forth from happy to sad or high to low?”).

EATQ-R. The EATQ-R assesses eight primary dimensions of
temperament (i.e., Affiliation, Attention, Fear, Frustration,
Surgency, Inhibitory Control, Shyness) and two dimensions of
behavior (i.e, Aggression, Depressive Mood; Capaldi &
Rothbart, 1992). Because there is not strong empirical support
for the EATQ-R higher-order dimensions (i.e., Effortful Control,
Surgency [which is distinct from the Surgency subscale],
Negative Affectivity; Kozlowski et al., 2022), we focus on the sub-
scales in the main text and report results from the higher-order
dimensions’ scale scores in the Supplemental Tables.

Data analysis

We conducted all analyses using Mplus version 8.3 (Muthén &
Muthén, 1998-2017). Analyses accounted for the nesting of partic-
ipants within data collection site (stratum) and a family identifica-
tion variable (cluster) to account for nonindependence among
participants collected at each site and among siblings within the
same family. We conducted ordinal logistic regressions using
the MLR estimator (maximum likelihood with robust standard
errors) and specified the number of sipping occasions indicator
as categorical. All continuous independent variables were stand-
ardized to facilitate interpretation of the odds ratios (i.e., to main-
tain a common metric to aid in comparisons).

Concurrent analyses examined the associations between
psychopathology and personality at a given wave (e.g., year 1)
and sipping at that same wave. Prospective analyses examined
the associations between psychopathology and personality at base-
line and sipping at either year 1 or year 2. Consistent with past
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research (Watts et al., 2020), all models included the following
demographic covariates: age, sex assigned at birth, race/ethnicity,
religion, parental education, and combined household income.?
Prospective models (e.g., baseline psychopathology predicting year
2 sipping) treated age as a time-varying covariate, meaning that we
included age at all relevant time points (i.e., age at baseline, year 1,
and year 2) given that the timing between waves is not precisely
12 months. Models for later waves (i.e., years 1 and 2) also covaried
sipping from prior waves to ensure that conclusions about pro-
spective associations between psychopathology/personality and
alcohol sipping were not due to concurrent ones (regardless, we
report all models without sipping covariates in Tables S4-S7).
For instance, baseline psychopathology’s associations with sipping
from year 2 covaried sipping from both baseline and year 1.

Finally, given the sample size in ABCD, we do not focus on
p value interpretation. Instead, we focus on effects whose 95%
confidence intervals do not contain 0. Figures 1 and 2 report
Odds Ratios and 95% confidence intervals, whereas p values and
false discovery rate adjusted p values for primary analyses are
reported in Tables S3-S6.

Results
Characteristics of alcohol sipping

Rates of nonreligious sipping were 17.0% at baseline, 6.0% at year 1,
and 6.6% between years 1 and 2 (recall that years 1 and 2 assess
sipping since the last assessment; their lower base rates are prob-
ably attributable to a narrower assessment time frame). Rates of
religious sipping were 7.0% at baseline, 4.2% between baseline
and year 1, and 4.0% between years 1 and 2 (Lisdahl et al,
2021; Watts et al., 2020). The number of nonreligious sipping occa-
sions were moderately to strongly correlated across waves (poly-
choric rs ranged from .52 to .63; Table 1), and same with
religious sipping (rs ranged from .49 to .62). Nonreligious sipping
was also correlated with religious sipping within (rs ranged from
.13 to .26) and across waves (rs ranged from .29 to .44), although
these associations were generally less robust than the associations
within sipping type (i.e., nonreligious, religious).

Nonreligious sipping

Concurrent associations
Year 1. Scores on 3 of 11 scales (27%) were associated with
increased odds of nonreligious sipping at year 1 (Figure 1,

*We included age, gender, ethnicity, combined household income, parental education,
and parental marital status, as covariates in light of demographic differences in sipping
reported elsewhere (Lisdahl et al., 2021; Watts et al., 2020). In these models, age was con-
tinuous, and household income contained 10 ordered categories, so we treated it essentially
continuous. Regarding race/ethnicity, there were four dummy coded variables for race/eth-
nicity, one each for Black, Hispanic, Asian, and Other, where White was the reference
group. We categorized youth into one of three 3 categories based on their reported religion.
The first was a “nonreligious” group (i.e., Atheist, Agnostic, no particular religion), the
second was a group of religions/Christian denominations where at least some religiously
sanctioned alcohol consumption was reported, and the third was a group of religions/
Christian denominations where religiously sanctioned alcohol consumption was not
reported; here, “nonreligious” was the reference group. Religions were classified as falling
into one of two categories based on whether alcohol sipping is at least somewhat religiously
sanctioned, such as in ceremonial rituals (see Watts et al., 2020). Regarding education,
there were four dummy coded variables for parental education, one each for (1) less than
a high school education, (2) finished high school or GED, (3) finished some college, or
(4) obtained Bachelor’s degree, where obtained a graduate degree was the reference group.
There were three dummy coded variables for parental marital status, one each for (1) sep-
arated/divorced, (2) never married, and (3) other (i.e., widowed, living with partner; these
categories were combined due to low rates of endorsement), where married was the refer-
ence group.
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Table S3): PQ-B prodromal symptoms (OR=1.25), CBCL
Rule-Breaking (OR=1.11), and CBCL Somatic
Complaints (OR = 1.10).

Year 2. Scores on 22 of 30 scales (73%) were associated
with increased odds of nonreligious sipping at year 2 (Figure 1,
Table S4): CBCL Rule-breaking, Aggression, and Somatic
Complaints; PQ-B prodromal symptoms; all UPPS-P subscales;
all BAS subscales; EATQ-R Activation Control, Affiliation,
Aggression, Depressive Mood, Frustration, Shyness, and
Surgency; and BIS Inhibition (ORs ranged from 1.10 to 1.42).

Prospective associations
Sipping at Year 1. Baseline scores on 6 of 20 scales (30%) were pro-
spectively associated with nonreligious sipping at year 1 (Figure 2,
Table S5): UPPS-P Sensation Seeking, Positive Urgency, and Lack
of Premeditation; BAS Fun Seeking, PQ-B prodromal symptoms;
and CBCL Rule-breaking (ORs ranged from 1.10 to 1.24).
Sipping at Year 2. Baseline scores on 8 of 20 scales (40%) were
prospectively associated with nonreligious sipping at year 2
(Figure 2, Table S6): UPPS-P Sensation Seeking and Lack of
Premeditation; CBCL Rule-breaking; BAS Fun Seeking; UPPS-P
Negative Urgency; PQ-B prodromal symptoms; and CBCL
Somatic Complaints (ORs ranged from 1.10 to 1.16). CBCL
Externalizing was also associated with increased odds of nonreli-
gious sipping at year 2, but its association was largely driven
by Rule-breaking given that Aggression’s confidence interval
contained zero.

Religious sipping

Concurrent associations
Year 1. Scores on 5 of 11 scales (45%) were associated with
increased odds of religious sipping at year 1 (Table S3): PQ-B pro-
dromal symptoms (OR=1.22); CBCL Aggression (OR=1.16);
and CBCL Rule-breaking and Attention Problems (ORs = 1.12).
Year 2. Scores on 20 of 30 scales (67%) were associated with
increased odds of religious sipping at year 1 (Table S4): PQ-B pro-
dromal symptoms; all UPPS-P subscales; CBCL Aggression and
Rule-breaking; BAS Fun Seeking; EATQ-R Affiliation,
Aggression, Frustration, Inhibitory Control, Shyness, and
Surgency; CBCL Somatic Complaints; BIS Inhibition; CBCL
Thought Problems; and K-GBI mania (ORs ranged from 1.16
to 1.38).

Prospective associations

Sipping at Year 1. Baseline scores on 11 of 20 scales (55%) were
prospectively associated with religious sipping at year 1 (Table
S5): UPPS-P Lack of Premeditation, Sensation Seeking, and
Negative Urgency; CBCL Rule-breaking; BAS Fun Seeking;
CBCL Attention Problems; PQ-B prodromal symptoms; UPPS-
P Lack of Perseverance; and CBCL Aggression (ORs ranged from
1.11 to 1.22).

Sipping at Year 2. Baseline scores on 6 of 20 scales (30%) were
prospectively associated with religious sipping at year 2 (Table S6):
PQ-B prodromal symptoms (OR=1.27); CBCL Externalizing,
Anxious Depressed, and Somatic Complaints (ORs ranged
from 1.17 to 1.18); BIS Inhibition (OR=1.12); and CBCL
Aggression (OR =1.12).

Post hoc analyses
Novel alcohol use / Initiation. 42% (n = 283) and 48% (n = 328) of
youth who sipped at years 1 (n = 675) and 2 (n = 687), respectively,
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Figure 1. Concurrent associations between psychopathology/personality and sipping. Note. Baseline estimates are reported in Watts et al (2020) and are presented here for
comparison across waves of the ABCD study. Asterisks indicate that the 95% confidence interval around the estimate does not contain zero.
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Figure 2. Prospective associations between baseline psychopathology/personality and sipping at subsequent waves. Note. Baseline concurrent estimates between psychopa-
thology/personality and sipping are reported in Watts et al (2020). We display the concurrent results here as comparison against the prospective analyses. Asterisks indicate that

the 95% confidence interval around the estimate does not contain zero.

did not sip at baseline. To examine novel alcohol initiation beyond
baseline use, we subset the data to focus only on youth who did not
report sipping at baseline. In so doing, the confidence intervals of
the associations between baseline psychopathology/personality
and subsequent sipping overlapped with those for the full sample,
suggesting that associations for novel initiation mirrored those for
alcohol sipping more generally (Tables S3-S6).

Parsing nonreligious and religious sipping. We expected that
nonreligious sipping would be more strongly associated with
psychopathology (c.f., Watts et al., 2020), but there were several
instances in which nonreligious and religious sipping were equally
associated with psychopathology and personality. Of the children
who sipped alcohol, most reported nonreligious but not religious
sipping (57-69%; baseline: 69%, year 1: 57%, year 2: 60%), fewer
reported religious but not religious sipping (24-37%; baseline:
24%, year 1: 37%, year 2: 33%), and even fewer reported both non-
religious and religious sipping (7-8%; baseline: 8%, year 1: 6%,
year 2: 7%). Thus, we wondered whether the associations between
religious sipping and psychopathology were largely driven by
the youth who reported sipping in religious and nonreligious con-
texts, so we dropped those participants from the analyses and
re-estimated the associations between religious sipping and
psychopathology. Most of the associations between religious sip-
ping and psychopathology/personality did not change after
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dropping youth who sipped in both nonreligious and religious
contexts (Tables S3-S6).

Discussion

In this study, we replicated and extended past research on the
psychopathology and personality correlates of especially preco-
cious alcohol use among children that participate in the ABCD
Study (Watts et al., 2020). Most generally, we found that several
psychopathology and personality features were associated with
alcohol sipping early in the life span (Colder et al, 2018;
Jackson et al,, 2015; Watts et al., 2020). At the same time, by com-
paring concurrent and prospective associations between alcohol
sipping and psychopathology or personality, we identified stable
vulnerability indicators of sipping, as well as potential develop-
mentally specific indicators (Sher et al., 2004). Importantly, com-
paring concurrent and prospective correlates of alcohol sipping
in the same cohort of youth ensures that differences across develop-
ment are not due to sampling differences beyond those associated
with attrition.

Aspects of reward sensitivity and externalizing - CBCL
Externalizing, BAS Drive and Fun Seeking, all UPPS-P subscales,
delinquency - as well as prodromal schizophrenia symptoms were
consistently concurrently associated with sipping across the three
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Table 1. Descriptive statistics, frequencies of sipping, and intercorrelations among sipping indicators

Descriptive statistics ~ Frequencies

Correlations

M SD OveralN 0 1 2(r24) 3+ Nonreligious Religious

Number of sipping Baseline Year 1l Year2 Baseline Year1l Year2
occasions
Nonreligious Baseline 0.29 0.72 11,849 9829 1109 439 472 Nonreligious Baseline —

Year 1 0.09 0.36 11,180 10,505 387 288 — Year 1 0.58 —

Year 2 0.10 0.40 10,350 9663 327 360 = Year 2 0.52 0.63 =
Religious Baseline 0.10 0.40 11,849 11,018 438 393 — Religious Baseline  0.13 0.34  0.29 —

Year 1 0.04 0.20 11,180 10,715 465 — — Year 1 0.34 0.26 0.44 0.57 —

Year 2 0.04 0.20 10,350 9940 410 — — Year 2 0.32 0.37 0.25 0.49 0.62 —

Note. Only baseline sipping contained four categories; years 1 and 2 contained 3. So, the final category for sipping at years 1 and 2 is 2+ sips. Pearson’s
correlations among sipping variables across waves are depicted below the diagonal and odds ratios are above the diagonal. Sipping was assessed in terms
of lifetime consumption at baseline and in terms of consumption since the last assessment at years 1 and 2.

waves we examined (Colder et al., 2018; Jackson et al., 2015; Watts
et al,, 2020), suggesting strong replication within this cohort over
time. That said, other psychosis-related variables — namely K-GBI
Mania and CBCL Thought Problems - were not consistently
associated with sipping, suggesting that the association between
sipping and PQ-B prodromal symptoms is not more general to
thought disorder per se.

Whether the most robust concurrent predictors of sipping were
also prospectively associated with sipping depended on the indica-
tor. UPPS-P Lack of Perseverance and prodromal schizophrenia
symptoms were not prospectively associated with sipping, sug-
gesting that they might reflect state-dependent, or short- but not
long-term, risk for alcohol consumption. In contrast, BAS Fun
Seeking and UPPS-P Lack of Premeditation, Positive Urgency,
and Sensation Seeking scales were prospectively associated with
sipping at years 1 and 2, and their associations were statistically
comparable to the baseline associations. Thus, they might reflect
stable vulnerability indicators of alcohol consumption in child-
hood and early adolescence (Sher et al., 2004).

Reward sensitivity is associated with externalizing (Michelini
et al, 2021), but it is not sufficient to describe externalizing.
Thus, that features of reward sensitivity (e.g., fun seeking, sensation
seeking) were stable risk factors for sipping but more central
aspects of externalizing (e.g., lack of perseverance) were not sug-
gests that externalizing might be too broad a label in reference
to psychosocial vulnerability toward precocious alcohol involve-
ment. Our inclusion of temperament indicators in year 2 generally
supports this conclusion. We found that surgency and affiliation
were robustly positively associated with sipping, whereas inhibi-
tory control was not. Based on these findings, we speculate that
reward processing might reflect a stable vulnerability factor for
alcohol consumption across youth development, and that other,
more core or central features of externalizing (i.e., inhibitory con-
trol, lack of perseverance) might reflect state-dependent or
moment-to-moment risk for drinking.

Interestingly, correlates of reward sensitivity — such as sur-
gency, extraversion, and positive affect — are weak indicators of
alcohol problems in adulthood, whereas impulsivity is among
the foremost dispositional (or otherwise) correlates of alcohol
consequences and alcohol use disorder later in adolescence
and in adulthood (Sher et al, 2000; Tully & Iacono, 2016).
Park et al. (2009) referred to extraversion and impulsivity as “dual
mechanisms of risky drinking,” with extraversion reflecting a risk
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factor for selection into high-risk environments and impulsivity
reflecting long-term risk for harmful alcohol use. In a prospective
study of undergraduates, impulsivity but not extraversion was
associated with pre-college drinking, but extraversion was asso-
ciated with college drinking by way of selection into the Greek
system. That is, extraversion appears indirectly associated with
drinking through selection into high-risk environments
(e.g., parties) that may facilitate social interaction and enhance
positive affect. Within the context of youth alcohol consumption,
specifically, surgency and affiliation (components of extraver-
sion) may be associated with selection into high-risk environ-
ments, such as assorting with peers who have access to alcohol
(e.g., Jackson et al., 2015; Martz et al., 2022). In turn, highly extra-
verted youth may not be at long-term risk for alcohol use disorder
and drinking consequences, but they may select into high-risk
environments where alcohol is available, thereby increasing their
risk of alcohol-related harms. In contrast, highly impulsive youth
may be especially likely to experience alcohol-related conse-
quences (e.g., unprotected sex, getting into fights, drinking and
driving).

If extraversion merely predicts selection into high-risk environ-
ments and not long-term risk for harmful alcohol use, our findings
raise questions about the nature of sipping. Wadolowski et al.
(2015) argued that sipping is distinct from more severe forms of
adolescent drinking, partly on the basis that it does not exhibit
the same correlates as other indices of alcohol drinking (i.e., finish-
ing a full drink). Still, we and others (Colder et al., 2018; Jackson
et al,, 2015) have found that impulsigenic traits are associated with
increased likelihood of having sipped alcohol in childhood, and
impulsivity does appear among the most robust correlates of alco-
hol-related problems across the life span. Moreover, Jackson et al.
(2015) found that the odds of consuming a full drink, getting
drunk, and engaging in heavy episodic drinking in ninth grade
were five times greater for youth who had sipped alcohol by sixth
grade. Thus, there is at least some evidence of developmental
continuity between sipping and higher intensity drinking.
Nevertheless, we are open to the possibility that the nature of sip-
ping may change across development. A strength of the ABCD
study design is that we can trace sipping well into adolescence,
and our findings may change at later ages. We look forward to
determining the extent to which sipping is predictive of more con-
ventional indices of alcohol initiation, consequences, and alcohol
use disorder.
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Additionally, an important facet of psychopathology and per-
sonality we have yet to discuss is internalizing and negative emo-
tionality. At baseline in the ABCD cohort (Watts et al., 2020), we
found weak evidence for the so-called “internalizing pathway” to
alcohol use (Hussong et al., 2011). In our concurrent analyses at
year 2, we saw that some aspects of negative affect, including
BIS Inhibition, CBCL Somatic Complaints, and EATQ-R
Depressive Mood, were associated with sipping, albeit to a lesser
extent than other features (e.g., reward sensitivity, impulsivity).
If the associations between negative affect and sipping replicate
in future waves of the ABCD study, they might suggest that inter-
nalizing becomes increasingly relevant to alcohol consumption
across youth development, and is particularly relevant in early ado-
lescence and beyond (Elkins et al., 2004; Jackson & Sher, 2003). At
the same time, it is unclear whether negative affect or internalizing
per se are correlated with sipping, or if they are correlated by way of
negative affect’s overlap with externalizing (Hussong et al., 2017).

Limitations and future directions

It is worth highlighting that we continued to observe that our asso-
ciations for nonreligious sipping applied to religious sipping (Watts
etal., 2020). As was the case at baseline in the ABCD cohort, we did
not expect to observe similarities between nonreligious and religious
sipping, mostly because we view the former and not the latter as
indicating psychosocial deviance. One possibility is that religious
ceremonies still provide youth with an environment to experiment
with alcohol. It is unclear whether early exposure to alcohol within
the context of religious practice increases risk for long-term alcohol-
related harm; some data suggest that parental supply of sips of alco-
hol is associated with increased risk for binge drinking and alcohol
consequences later in development, but not alcohol use disorder
(Aiken et al., 2020). One key limitation of the research we present
here is that we were unable to distinguish further among contexts in
which sipping takes place. Because the youth in the ABCD cohort
are still young, most children report sipping alcohol at home under
the supervision of their parents (see also Ennett et al., 2013). In
future work, it will be important to determine whether sipping’s cor-
relates with psychopathology and personality varies as a function of
context (e.g., at home, with parental permission versus with friends,
without parental permission).

Another important limitation of this study is that we were lim-
ited to data for three time points, which precluded our ability to
explicitly model change using more elegant longitudinal methods,
such as random intercept cross-lagged panel modeling or growth
curve modeling. These methods illuminate meaningful develop-
mental information that cannot be gleaned from the analyses we
present here. Importantly, with additional waves of the ABCD
study, we encourage the use of such methods to clarify whether
there are bidirectional associations between sipping and psychopa-
thology/ personality, whether there are important between- and
within-person factors that determine sipping course, and whether
there are correlated age-related changes in both sipping and
psychopathology or personality. A related limitation of the
ABCD sipping data is that the baseline assessment queries lifetime
use, whereas all subsequent waves query use since the last assess-
ment, which makes these variables more difficult to incorporate in
random intercept cross-lagged panel modeling and the like.

A final limitation of this study is that our effects are small, and
their clinical or real-world relevance is unclear. Our modest ability
to predict substance use with psychopathology and personality
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variables suggests that we are focusing on an important piece of
the precocious alcohol involvement puzzle, but psychopathology
and personality are clearly only one piece (Donovan & Molina,
2008). As is clear from the existing literature, varied factors
contribute to alcohol use across development, including but not
limited to individual difference factors, sociodemographic charac-
teristics (Lisdahl et al., 2021), context (e.g., alcohol availability in
the home), parenting factors (e.g., parental permissiveness sur-
rounding drinking), and peer factors (e.g., peer use). In particular,
we look forward to future research that examines the intersection
of psychopathology and personality factors, on the one hand, and
contextual factors, on the other, in predicting substance involve-
ment across development. As youth in the ABCD cohort age
and begin experimenting with substances more frequently, studies
will be better suited to address finer-grained hypotheses regarding
the intersection of varied influences on substance involvement
across development.

Conclusion

We replicated and extended Watts et al. (2020) examination of the
concurrent associations between alcohol sipping, which is thought
to reflect a precursor to more serious forms of alcohol consump-
tion, and a wide array of psychopathology and personality varia-
bles in the baseline wave of the ABCD study. As with previous
work, we found that aspects of externalizing, particularly reward
sensitivity, and prodromal schizophrenia emerged as the strongest
predictors of alcohol sipping. At the same time, our contrasting
concurrent and prospective associations revealed that reward sen-
sitivity appeared to reflect a stable risk factor for sipping across
time, whereas more central impulsivity features and prodromal
schizophrenia symptoms reflected concurrent but not necessarily
prospective risk for sipping. In addition, for the first time in the
ABCD cohort, we observed associations between negative affect
and sipping, suggesting increased support for an internalizing
pathway to alcohol use in youth. We look forward to further
research that follows the longitudinal associations between sipping
and more severe forms of alcohol use, as well as the associations
between sipping and psychopathology over time. All told, sipping
might not reflect long-term risk for harmful alcohol use, and the
nature of sipping may change across development.
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