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Abstract
Background: Survival analysis was used to exploeeaiddition of a single nucleotide

polymorphism (SNP) and covariates (sex, intervige, @and ancestry) on a previously published
model’s ability to predict onset of drinking. A SNBriant of rs279871, in the chromosome 4
gene encoding gamma-aminobutyric acid recef@#BRA2) was selected due to its
associations with alcoholism in young adults anthwehaviors that increased risk for early
drinking.

Methods: A subsample of 674 adolescents (ages )4atficipating in the Collaborative
Study on the Genetics of Alcoholism (COGA) was eixartl using a previously derived Cox
proportional hazards model containing: 1) numberaf-drinking related conduct disorder (CD)
symptoms, 2) membership in a high-risk alcohol-aeleat (AD) family, 3) most best friends
drank (MBFD), 4) Achenbach Youth Self Report (YS&Rjernalizing score, and 5) YSR social
problems score. The above covariates along wittstieé variant oS ABRA2rs279871, were
added to this model. Five new prototype models we@emined. The most parsimonious model
was chosen based on likelihood ratio tests and hiibd¢atistics.

Results: The final model contained four of the foreinal predictors (YSR social
problems score was no longer significant and hengpped from subsequent models), the three
covariates, and a recessiBABRA2s279871 TT genotype (two copies of the high-rigide
containing thymine). The model indicated that adodmts with the high-risk TT genotype were
more likely to begin drinking than those withouistljenotype.

Conclusions: The joint effect of the gene (rs2798T1lgenotype) and environment
(MBFD) on adolescent alcohol initiation is additivait not interactive, after controlling for

behavior problems (CD and YSR externalizing scorhjs suggests that the impact of the high-



risk TT genotype on the onset of drinking is aféecby controlling for peer drinking and does

not include genotype-by-environment interactions.

Highlights

A rs279871 SNP is associated with increased risprf@blematic alcohol use.
This SNP is associated with behavior that is rel&besarly alcohol initiation.
A TT genotype of this SNP improved a previous mddehlcohol initiation.
Adolescents with the TT genotype were more likelypégin drinking earlier.

The impact of the TT genotype is affected by cdhirg for peer drinking.

Keywords: alcohol; drinking initiationGABRAZ2 rs279871; survival analysis modeling;
adolescent



Introduction
Alcohol use is common among adolescents (John€&tdtalley, Miech, Bachman, &

Schulenberg, 2016) and can result in injuries,ldesaticidal behavior, aggression, unprotected
sex, academic failure, and social problems (Brotad.e2008). Additional concern arises from
the age at which a youth first drinks, becausekdhioinitiation before age 15 is associated with
a 4-fold increase in the likelihood of a lifetimé&BI-1V alcohol dependence (AD) diagnosis
(American Psychiatric Association, 1994), comparedn individual who delays drinking
initiation until late adolescence or early adultidB. F. Grant & Dawson, 1997). This suggests
that identification of predictors for adolescenn#éing could aid development of prevention
programs for adolescent drinking, influencing biotimediate and longer-term consequences of
alcohol use.

The literature delineates a number of predictategorical and quantifiable, linked to
early drinking initiation. Such predictors includeale sex (Disney, Elkins, McGue, & lacono,
1999; B. F. Grant, 1998); childhood psychopatholghark, Parker, & Lynch, 1999; Kuperman
et al., 2005); poor family supervision and incotesitharsh discipline (Griffin, Botvin, Epstein,
Doyle, & Diaz, 2000; Kuperman et al., 2001); paakseparation (J. D. Grant et al., 2015;
Waldron et al., 2014); positive peer attitudes tahd@inking (Bekman, Cummins, & Brown,
2010; Capaldi, Stoolmiller, Kim, & Yoerger, 2009riffn et al., 2000; McCuller, Sussman,
Dent, & Teran, 2001; Trucco, Colder, Bowker, & Wieoek, 2011)peer use of alcohol or other
substances (Bekman et al., 2010; Capaldi et d@9;2Griffin et al., 2000; Trucco et al., 2011);
parental alcohol dependence (AD) or antisocialgreabty disorder (Assanangkornchai, Geater,
Saunders, & McNeil, 2002; Kuperman, Schlosser,dlid& Reich, 1999; Legrand, McGue, &
lacono, 1999); relationships with antisocial pg&tscker, Donovan, Masten, Mattson, & Moss,

2008); and prior smoking (Chen et al., 2002). Ftbis existing list of predictors, Kuperman



et al. (2005) identified 63 contained within thekdcent version of the Semi-Structured
Assessment for the Genetics of Alcoholism (SSAGAgrview. These variables were used in a
series of multiple regression models to identiiysth significantly related to the self-reported age
of drinking initiation in a subsample of 440 adalest drinkers from the Collaborative Study on
the Genetics of Alcoholism (COGA). From this pddlariables — age at interview, number of
DSM-1IV non-drinking related conduct disorder sympg(referred to as CD from this point),
and the number of adult alcohol-dependent (AD)sgsl — formed the most parsimonious model
and explained 45% of the variance of age of firgtkd Kuperman et al. (2013) subsequently
employed these variables along with two additi®@RAGA variables (whether most of a
subject’s best friends drank, and if the subjeablszd a cigarette before initiating drinking) and
eight scale scores from the commonly used Achenlgacith Self Report (Achenbach &
Rescorla, 2001) to predict the onset of alcohdiation in an independent sample of 820
adolescent COGA subjects (~60% had not initiat@akarg) utilizing the Cox proportional
hazards models. Four of these Achenbach YouthRegibrt (YSR) scales were hypothesized to
be protective and decrease the risk for drinkiniggition (positive qualities, activities
competence, social competence, and school com@dtemd four were predicted to be harmful
and increase the risk for alcohol initiation instigppung cohort (externalizing, attentional, social
problems, and internalizing scores). The most pasious model included the following: 1)
most best friends drank (MBFD), 2) high-risk AD fdynmembership, 3) number of CD
symptoms, 4) YSR externalizing score (a non-diaio@2-item scale of a wide array of
problematic behavior defined as being aggressistile, destructive, defiant in nature, and at
odds with accepted societal norms), and 5) YSRaspcoblems score (a non-diagnostic 11-item

scale that assesses difficulties with friends azwerg).



The current study’s goal was to explore whetheiiribkision of genetic information
would further improve this model’s ability to pretialcohol initiation. Variation in the gene
encoding gamma-aminobutyric acid recep®ABRA2 on chromosome 4 has been one of the
most replicated predictors of alcohol-related ptyoes (Enoch, 201315ABRAZstudies have
been conducted on both populations outside of (En2@08; Fehr et al., 2006; Philibert et al.,
2009; Soyka et al., 2008) as well as within COGA\@&ult, Gelernter, Hesselbrock, Nellissery,
& Kranzler, 2004; Dick, Agrawal, et al., 2006; DjdBierut, et al., 2006; Edenberg et al., 2004).
Previous COGA studies, using a different study petpan than that of the current investigation,
found that the adenine (A) nucleotide for SNP r&779was associated with an increased risk
for adult AD (Edenberg et al., 2004), with the gesarisk occurring in individuals who were
homozygous for this allele (Dick, Agrawal, et @006). These data suggested that the A allele
(the T allele on the complementary strand examinede current study) could potentially be a
risk allele for early initiation of alcohol. The $Ns279871 is in high linkage disequilibrium
with other SNPs acro$SABRA and captures the majority of genetic variabgityoss the gene
(Edenberg et al., 2004). It is therefore optimahi@ proposed model. Although tGABRA2
studies cited above show an association of this BPseveral problematic alcohol-use related
phenotypes, other recent studies have also suggegtetential relationship between rs279871
and disruptive behavior in adolescence. Dick, Bjegtial. (2006) have demonstrated an
association between the A allele of this SNP (agam T allele examined on the complementary
strand in the current study) and the number of @Dpoms. However, in a later study, this
group did not replicate this relationship but dehtnstrate an association between this SNP and
the YSR externalizing score (Dick, Aliev, LatendresHickman, et al., 2013). This potential

relationship between disruptive behavior and rsZ79&uilds upon our previous work



demonstrating significance for both the number bfsymptoms and the YSR externalizing
score as predictors for the age of drinking inia Kuperman et al., 2013) and provides further

support for using rs279871 to determine whethenftroves our previous model.

Materials and methods
Subjects and variables
Subjects were participants in the multi-site Cadlative Study on the Genetics of

Alcoholism (COGA), a project designed to explorédngoral, biochemical, genetic,
neuropsychological, environmental, and neurophgsgiolcontributions to AD in high-risk
families (defined as having at least one adult anohtreated for AD) and community
comparison families (Begleiter et al., 1995). SiA005, COGA has used a prospective design
focusing on participants who were 12 to 21 yearagef at the start of this phase; these
participants are the offspring and non-first-dedeaeily members (e.g., nieces, nephews,
grandchildren) of the original probands in highkréshd comparison families, and are followed-
up every 2 years. The subject pool for this stunlyscsted of the 820 adolescents from our
previous study (Kuperman et al., 2013) who wer¢ol#7 years old at the time of their
assessments during the years of 2005-2007. InstitdtReview Boards at all sites reviewed and
approved study design. Parents provided conseutlfoffspring below age 18; children age 13
and older also provided consent, and children 2gardvided assent.

To achieve our goal, ttBABRA2SNP rs279871 was selected following the rationale
detailed in the introduction. Of the 820 subjeatshie prior study (Kuperman et al., 2013), 691
had been genotyped for this SNP on chromosomen tise Sequenom MassArray (Sequenom,
San Diego, CA, USA). Plink (Purcell et al., 2007saused to confirm family structure, while

PEDCHECK (O'Connell & Weeks, 1998) was used toextirfor Mendelian inconsistencies.



The SNP had a genotyping rate >96.5% and was idy-Mfeinberg equilibrium in both
the EA p = 0.27) and the AA(= 0.64) samples. The risk allele for rs279871 amad the
nucleotide thymine (T) (equivalent to the A nucldeton the complementary strand in Edenberg
et al., 2004). A chi-squared test was employedé&mmene whether the allele frequency of the
T allele was different between high-risk and cohtamilies. To ensure an independent sample,
one person per family was chosen at random toddeded in the test.

To determine the contributions of interview agex, gad ancestry, these variables were
included in themewmodels as covariates. Ancestry was determinedigiirthe use of a set of 64
ancestry informative markers (AIM), which were gemped as part of a 96 SNP Biorepository
Panel by the Rutgers University Cell and DNA Refmogi SNPrelate, a library function in R
(R Development Core Team, 2013), was applied teetimearkers to estimate principal
components in order to assign ancestry groupswatyfand individual levels. HapMap3
populations were included as reference groups.dBasehe first two principal components,
individuals were assigned to one of three ancegtyps: EA, AA, or Other. Seventeen subjects
were assigned to the “Other” group; due to its $siaé, this group was removed from further
analysis. This resulted in a final sample size®f 6ubjects, with 451 (66.9%) identified as EA
and 223 (33.1%) as AA. There were no significaffedénces with respect to gender, interview

age, or predictor scores for subjects with genotigia (674) and those who were dropped (146).

Statistical analyses
Cox proportional hazards modeling using SAS PRORPEEA (SAS, 2011), with the

COVSANDWICH (AGGREGATE) option to adjust for coragéd familial data, was used to
study the effect of predictor variables on the pimlity of alcohol initiation. Use of Cox

proportional hazards modeling also accounts foemitl variable confounds and reports the



unique contribution of each to the model. All modstumptions were checked for violations of
the proportional hazard assumption and overall madequacy (Box-Steffensmeier & Jones,
2004). As a preliminary step, single-predictor niedeere used to determine each predictor’s
individual effect on the likelihood of alcohol ird@tion. The main analysis considered five
multi-predictor Cox proportional hazards modéfkodd 1, our initial reference model,
contained the five factors from our previous st{idyperman et al., 2013): 1) most best friends
drank (MBFD: Yes versus No); 2) number of CD synmpd(0 to 15); 3) YSR externalizing
score (0 to 64); 4) YSR social problems score (82p and 5) member of a high-risk AD

family (Yes versus NoModel 2 removed any non-significant predictors from Motlel

Modd 3 added the covariates of: 1) sex (Male = 1 veramdte = 0); 2) interview age (14, 15,
16, or 17); and 3) ancestry (EA versus AA) to Ma2lélecause the previous study (Kuperman
et al., 2013) did not examine their effed¥sodel 4 included all variables in Model 3 plus the
number of T alleles (0, 1, or 2) at rs279871 (atitace genetic model for the high-risk T allele).
Modd 5 also included all variables in Model 3 but chantezlgenetic predictor from an
additive to a recessive genetic model indicatoafbiomozygous TT genotype (two copies of
the T allele versus 0 or 1 copy). Likelihood Ratest (LRT) and model fit statistics Akaike
information criterion (AIC) and Schwarz Bayesiaitanion (SBC) were used to determine the
final model. After the final model was determinedploratory analysis for a possible genetic by

environmental (G X E) interaction was performed.

Results
Subject characteristics
Table 1 provides the descriptive statistics ofrilme variables of interest in the final

sample of 674. Most subjects (86%) were membehsgbfrisk AD families. About 40% of

subjects endorsed one or more CD symptoms. Slitgrgl/than 20% of the sample endorsed



MBFD. The average interview age was approximatély years; interview age was evenly
distributed across the 4-year age range of subjgsiag only one subject per family, the

T allele was absent in 14% of subjects, 48% hadglesT allele, and 38% had two T alleles.
The frequency of the T allele was not differentien control and high-risk familiep € 0.91);
this was true for both AE and AA control and higgkrfamilies p = 0.78 andp = 0.62,
respectively). A first drink was reported by slighdver 40% of subjects; on average, subjects

who drank did so 2.0 + 1.7 years prior to beingeased.

Preliminary Analysis
Table 2 presents single-predictor Cox proportidreadards models for each of the five

original predictors, the three covariates, andSN® variant. All five of the original predictors,
two of the covariates (age and ancestry), and dhsolzygous TT genotype (but not the number
of T alleles) each had a significant unadjustedatdhratio (UHR) that was positively related to

the risk for initiating drinking.

Main Analysis
The results of the five multi-predictor Cox propontal hazards models are shown in

Table 3.Modd 1 was the initial reference model and containeditreepredictors from our
previous study (Kuperman et al., 2013); the outcofrtbis model is based on the 674 subjects
with available genotyping in the current study sempour of the five variables had adjusted
hazard ratios (aHRs) that suggested an increase insk for drinking initiation: the number of
CD symptoms, MBFD, YSR externalizing score, anchgel member of a high-risk AD family;
the YSR social problems score was no longer sicaniti, and was dropped from Model 1. This
resulted in a simplified reference moddlpdel 2. Model 3 contained the four predictors in

Model 2 plus three covariates (sex, interview age, ancestry, though only ancestry was



significant). This model became the new referenodehwhen evaluating the impact of the
chosen candidate SNM.odel 4 contained all predictors from Model 3 plus the @mof

T alleles at rs279871 (additive genetic model). Mkedihood of initiating drinking was 28%
higher for each additional copy of the T allele RaH 1.28 foldp = 0.01).Modd 5 contained all
predictors from Model 3 plus the presence of a heygous TT genotype (recessive genetic
model for the high-risk T allele). The likelihoodiaitiating drinking was 54% higher for those
with the TT genotype (aHR = 1.54-folp< 0.001). The effects of predictors and covariates
common to Models 3-5 were very similar in magnitud®T between nested models concluded
that Model 3 should be rejected in favor of bothddio4 §°[df = 1] = 6.63,p = 0.001) and
Model 5 §*[df = 1] = 11.07,p < 0.001). Model fit statistics of AIC and SBC wéreth lower for
Model 5 compared to Model 4, suggesting that M&dehs the best overall model.

Exploratory GXE interactions were performed for #agiables and covariates in
Model 5. After controlling for behavior problems — the noen of CD symptoms and the YSR
externalizing score — no significant interactiveeef of G (rs279871 TT genotype) by E (most
best friends drank) was found for the risk of almahitiation.

Closer examination of Model 5 (the last column able 3) indicated that the four binary
predictor variables have adjusted hazard ratioR&@Hhat are higher than those for the two
guantitative predictors. This is due to the faet tthe two non-binary predictors (the number of
CD symptoms and the YSR externalizing score) eachahwider observed range. The aHR was
increased 17% for each additional CD symptom (aleskrange of 0-10) and 3% for each unit
increase of the YSR externalizing score (obseraede of 0-50). Standardized aHRs (saHR)
provide a better way to judge the relative impddhese predictors: (from the most influential

predictor to the least) MBFD (saHR = 1.40), extémnag score (saHR = 1.32), EA ancestry



(saHR = 1.25), homozygous TT genotype of rs27982HR = 1.23), number of CD symptoms
(saHR = 1.22), and high-risk family membership (Ba#1.17).

Using Model 5 to plot fitted cumulative incidenagrees, Fig. 1 visually illustrates the
relative contributions of the significant predicdaf MBFD, the presence of the high-risk TT
genotype, and ancestry. Other covariates and poesliwere held constant in this fitted model
using the following constraints: sex = male (1) &gl7 (sample maximum), the number of CD
symptoms = 0 (sample median), membership in a hgghramily = yes (sample mode), and
YSR externalizing score = 11 (sample median). Dipenialf of Fig. 1 shows the curves for EA
males, with the high-risk TT genotype present ingdad and absent in panel B. In both of these
panels, the two curves represent the mean cumelask, and the 95% confidence interval, of
initiating drinking, for subjects with and withoMBFD. Analogous cumulative incidence curves
are shown in the bottom half of Fig. 1 (panels @ B for African-Americans. In Fig. 1, an EA
male with both MBFD and the high-risk TT genoty@eltihe highest probability of starting
drinking at any age; specifically, Model 5 predittitat 50% of such EA males will have had their
first drink by an age of 14.2 years. The mediana@dest drink was delayed for an EA male
with MBFD and without the high-risk TT genotypejtst before their 15th birthday; to soon
after their 15th birthday for an AA male with bd#BFD and the high-risk TT genotype; to
about 15.8 years for an EA male without MBFD anthwine high-risk TT genotype; and to just
after their 16th birthday for an AA male with MBRIhd without the high-risk TT genotype.
Three groups did not reach the 50% threshold forutative probability of drinking by age 17.
These included EA males with neither MBFD nor tighkrisk TT genotype (43%), AA males
without MBFD but with the high-risk TT genotype @2, and AA males with neither MBFD

nor the high-risk genotype (29%). Changing the data of sex to female, while leaving age



and all other predictors unchanged, results imalai pattern of cumulative incidence curves;
these curves are not reproduced.
Discussion

The inclusion of the high-risk TT genotype®@ABRA2rs279871 resulted in model
improvement even after adjusting for other subgaptedictors, such as MBFD, number of CD
symptoms, externalizing problems, a family histohyAD, and covariates of sex, age, and
ancestry. The recessive genetic model performeadritean the additive genetic model. G X E
interactions were not supported.

There was no evidence of a gender difference whalcinitiation, either by itself or after
adjusting for other predictors/covariates. Intenwegge significantly contributed only in the
single-predictor model and not in multiple-predrateodels. Ancestry was significant in both the
single- and multiple-predictor models. Our findirigat EA subjects are at higher risk for
initiating drinking than AA is consistent with prieus studies of age of actual drinking
initiation (Alvanzo et al., 2011; Jackson, 2010pakski, Pedersen, McCarthy, & Smith, 2014).

The major contribution of this study is the demaaisdn of the association between
rs279871 and the onset of drinking, even thougkrsdgtudies have failed to link rs279871 with
actual AD in this age group (Dick, Agrawal, et 2006; Dick, Aliev, Latendresse, Porjesz,
et al., 2013; Melroy et al., 2014; Sakai et al1@0 The lack of a relationship between rs279871
and adolescent AD may be due to the limited avéitiglof alcohol to adolescents and the time
required for progression from initiation of dringinescalation of its use, and development of
alcohol dependence. Two lines of evidence supp@t First, the Monitoring the Future Study
(Johnston et al., 2016) reports an annual preval@arcalcohol use across 8th, 10th, and

12th graders (ages 14-18, the approximate age e sample) of 40%; this diminishes to a



30-day prevalence of 22%, and further decreasagitoly prevalence of <1%. Second, data
from Wave 1 of the National Epidemiologic SurveyAinohol and Related Conditions
(NESARC) suggest that, on average, it takes 5.&ytegorogress from initiation of alcohol use
to thefirst symptom of AD (Alvanzo et al., 2011). In the cuntretudy, the mean age of first
drink in the 42% of subjects who reported drinkind 4.0 + 1.9 years of age. If the NESARC
time frame is applied to this group of drinkersyglepment of AD would likely occur when
these individuals were in their early 20s. Of ntiés is consistent with a previous COGA study
that found no relationship between AD @84BRA2until individuals with AD were in their
mid-twenties (Dick, Bierut, et al., 2006).

There are several potential limitations to thisigtuFirst, the majority of subjects were
offspring/descendants of the original COGA highkffismilies, which may limit the ability to
generalize the results to other populations. Seatunel to the number of subjects as well as
multiple testing issues, we did not perform a geeawde association study (GWAS) that
specifically identifiedGABRA2rs279871 as the best choice for inclusion in teeh Third,
although several studies have identified both tirmand major alleles of SNPs in this region
to be the risk allele for alcohol dependence, tvatazanalyses of these publications (Li et al.,
2014; Zintzaras, 2012) found the less common altelee the risk allele. Additionally, both
meta-analyses report the distribution of the risdeto be in the opposite directions for EA
compared to AA subjects. Fourth, while there arg&der differences in our model’'s
prediction of age of first drink (similar to Miechohnston, Malley, Bachman, & Schulenberg,
2016), this may be limited by our use of this coat@ as a binary variable; our sample size is too
small to explore this in more detail by modelingl@saand females independently across race.

Fifth, though the predictors M odel 5 have been identified as also having predictivétglior



later alcohol-use problems, the question of “hovlyeage of first drink” actually predicts early
adulthood AD has not been determined (Kuntsches®osEngels, & Kuntsche, 2016).

These identified limitations are balanced by stslgngths. The selection of a
GABRAZ2SNP variant for inclusion in our model was basedbp extensive literature review that
suggested this gene’s association with a wide rahg&ohol-related problems, including a
relationship with externalizing behavior, a knoweqursor of both drinking initiation and
alcohol-use problems. Furthermore, two recent stuffbemers, Bogdan, & Agrawal, 2014;
Villafuerte, Strumba, Stoltenberg, Zucker, & Burster, 2013) suggest that the association of
GABRAZ2SNPs (including rs279871) with alcohol-relatedmpitgpes may be mediated by
impulsivity, which is itself related to externahg behavior (Eisenberg et al., 2009). Within
GABRAZ2the rs279871 SNP was selected because in the Ca@®gle it is in high linkage
disequilibrium with other SNPs associated with btdalependence in adults, and therefore
represents most of the relevant genetic variabiithin this gene. Our finding that the major
allele (T) is the risk allele is at odds with theotmeta-analyses cited above; however, the
relative frequencies of the major and minor alléesur study were not significantly different in
the overall sample or the results after the sample divided into individual ancestry type.
Potential causes for this discrepancy may be thehrfarger size of the two meta-analyses
versus the sample used in the current study, thougfinding are consistent with other samples
in the COGA study. Because alcohol-use disordereamplex (Morozova, Goldman, Mackay,
& Anholt, 2012), they may be influenced by a conation of major allele effects of some genes
and minor allele effects from other genes.

Additionally, because the current study’s populai®re-evaluated, we have the unique

capacity to determine whether our identified higtkigenotype for early alcohol initiation is



linked to young adult AD, as has been reported@vipus cross-sectional COGA studies (Dick,
Agrawal, et al., 2006; Dick, Bierut, et al., 20@&jenberg et al., 2004). Because 60% of the
current subjects have not yet had a drink, thed2-fa@low-up design of this study will allow
collection of onset age of multiple alcohol milests (first drink, first intoxication, onset of
regular drinking, onset of first DSM symptom, fiBEM diagnosis, etc.) with minimal
recollection bias. It will also provide some clardtion as called for by Kuntsche et al. (2016) in
describing the relationships of early first drikthe progression from low-level drinking to
more problematic drinking in young adults. The assurvival analysis techniques will aid the
understanding of how milestone progression afféonset of AD and may help identify more

specific prevention applications.
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Figurelegend

Fig. 1. Cumulative incidence curves for the estimatedillo®d of initiating drinking using

Model 5 for males. European-Americans (EA) are ntigedy to start drinking than African-
Americans (AA) at any age for the same conditionsttether most best friends drank (MBFD)
and the presence of the TT genotype. For eithexsang MBFD has a greater effect on initiating
drinking than the presence of the TT genotype.
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Table 1. Descriptive Statistics of Predictors and Covariates

Source

Predictor/Covariate

Observed Range or
High Risk Value

Mean (SD) / N (%)

Membership High-Risk Alcohol

Genotype

0,
Dependent Family Yes 578 (85.8%)
Number of non-Alcohol Related
= Conduct Disorder Symptoms 0-10 0.8(1.3)
c
k=) Most Best Friends Drank Yes 130 (19.3%)
5
Achenbach Y outh Self Report
Externalizing Score 0-50 126(84)
Achenbach Y outh Self Report
Social Problems Score 0-16 34(29)
Interview Agein Years 14-17 15.6 (1.1)
8
% Sex Male 323 (47.9%)
é European-American
Ancestry (versus African- 451 (66.9%)
American)
N o 0 92 (13.6%)
é N Number of Thymine Alleles 1 324 (48.1%)
2 o _ 2 258 (38.3%)
5o Homozygous Thymine Ves 258 (33.3%)




Table 2. Single Predictor Cox Proportional Hazards Models. The unadjusted hazard ratio
(uHR) predicts the change of the likelihood of alcohal initiation corresponding to a unit

increase in each predictor. A predictor with aHazard Ratio >1 increases (Hazard Ratio <1
decreases) the likelihood.

Unadjusted HR (95% CI)

Source Predictor Variables
p value
Number of npn-AIcohoI Related Conduct 123 (111, 1.35)***
Disorder Symptoms
Membership H|gh-R|SI_< Alcohol 163 (113, 2.34)*
Dependent Family
©
% Most Best Friends Drank 3.25 (2.64, 4.00)* **
o}
Achenbach Y outh Self Report ek
Externalizing Score 106 (1.05, 1.07)
Achenbach Y outh Self Report Social s
Problems Score 1.05(1.01, 1.09
Male versus Female 1.16 (0.93, 1.45)
8
] Interview Agein Years 1.20 (1.07, 1.35)**
3
> . .
8 Ancestry: Europegn versus African 1.32 (1.03, 1.70)*
Americans
% o Number of Thymine Alleles 1.12(0.94, 1.33)
o0}
(@)
% 5 Homozygous Thymine Genotype 1.27 (1.02, 1.58)*
*p<0.05; **p<0.01, ***p <0.001




Table 3. Five Multi-Predictor Cox Proportional Hazards Mtsde

Estimated Adjusted Hazard Ratio (95% Confidence Interval) p value
Model 4 Model 5
Model 3 (Model 3 + Number of | (Model 3 + Homozygous
Predictor Model 1 Model 2 (Model 2 + rs279871 Thymine Thymine Genotype of
Observed Range (Reference) (New Reference) Covariates) Alleles) rs279871)
Number of non-Alcohol
Related Conduct Disorder] 1.14 (1.04, 1.24)** 1.14 (1.05, 1.25)** 1.17 (1.Q28)**= 1.17 (1.07, 1.28)*** 1.17 (1.07, 1.28)***
Symptoms Range 0-10
Membership High-Risk
Alcohol Dependent Family] 1.41 (0.99, 2.00)* 1.41 (0.99, 2.00)* 1.49 (1.08,2* 1.54 (1.09, 2.19)* 1.56 (1.11, 2.21)*
No=0, Yes=1
Most ﬁﬁibﬁv'ilii Drankl 5 50 (1.98, 3.16)* | 2.58 (2.04, 3.25)*+  2.34 (R83.01)** | 2.35 (1.83, 3.02)*** 2.34 (1.83, 3.00
g Achenbach Youth Self
B Report Externalizing Scorg 1.04 (1.02, 1.06)*** | 1.03 (1.02, 1.04)***  1.03 (201.04)*** 1.03 (1.02 ,1.05)*** 1.03 (1.02, 1.05%*
3 Range 0-50
a Achenbach Youth Self
Report Social Problems 0.97 (0.92, 1.01)
Score
Range 0-16
Number of rs279871
Thymine Alleles 1.28 (1.07, 1.54)**
0,1, 2)
Homozygous Thymine
Genotype 1.54 (1.22, 1.93)***
No=0, Yes=1
Sex 0.96 (0.76, 1.20) 0.96 (0.77, 1.20) 0.97 (0.721)1
g Female=0, Male=1 ' e ' o ' ' '
g Age 1.07 (0.94, 1.21) 1.07 (0.94, 1.21) 1.08 (0.982)
§ Range 14-17 ' T ' T ' ' '
8 Ancestry
* *% *%
African=0, European=1 1.41(1.07, 1.86) 1.57 (1.18, 2.09) 1.61 (1.2115)
Model -2 log L (df) 3286.64 (5) 3288.76 (4) 3281.61 (7) 3274.98 (8) 3270.54 (8)
Fit AIC 3296.64 3296.76 3295.61 3290.98 3286.54
Statistics SBC 3314.81 3311.30 3321.05 3320.06 3315.62

*p < 0.05; *p < 0.01, **p < 0.001
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