A Model to Determine the Likely Age of an Adolescent’s

First Drink of Alcohol

WHAT’S KNOWN ON THIS SUBJECT: First drink before age 15
greatly increases the likelihood for later alcohol abuse or
dependence. Separate investigations have linked many variables
to alcohol initiation, but few have attempted to identify the
optimal combination of predictors for age of alcohol initiation.

WHAT THIS STUDY ADDS: This article supports the screening

questions selected in the joint National Institute on Alcohol Abuse
and Alcoholism and the American Academy of Pediatrics initiative
to identify and initiate intervention in youth at risk for early use of

OBJECTIVE: With the use of a new cohort of adolescent subjects, pre-
dictors from the Semi-Structured Assessment for the Genetics of
Alcoholism (SSAGA) interview and the Achenbach Youth Self Report
(YSR) were combined to model age of first drink (AFD).

METHODS: Subjects consisted of 820 adolescents (ages 14-17) drawn
from the current phase of the Collaborative Study on the Genetics of
Alcoholism. Three Cox proportional hazards models were considered.
Model 1 contained SSAGA variables equivalent to AFD predictors from
our previous study: interview age, family history of alcohol depen-
dence, and number of conduct disorder symptoms. Model 2 incorpo-
rated 2 additional SSAGA questions (best friends drink and smoked
a cigarette before a reported AFD) plus 8 YSR-derived scale scores.
Model 3 was a reduced version of model 2, retaining only significant
predictors.

RESULTS: Model 2 was a significant improvement over model 1. Model
3 was the best and the most parsimonious of the 3 with respect to
likelihood ratio and Wald y? tests and retained only 5 variables from
model 2. Included variables were the following: (1) best friends drink,
(2) membership in a high-risk alcohol dependence family, (3) number
of conduct disorder symptoms, (4) YSR externalizing score, and (5)
YSR social problems score.

CONCLUSIONS: Adding variables to those from our original study im-
proved our ability to model the likely age of alcohol initiation. In ad-
dition to the SSAGA, the YSR appears to have utility as a research tool to
predict the age of alcohol initiation. Pediatrics 2013;131:242—248
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Drinking a whole standard drink of al-
cohol before age 15 is associated with
a fourfold increase in the likelihood of
a lifetime Diagnostic and Statistical
Manual of Mental Disorders, Fourth
Edition' diagnosis of alcohol dependence
(AD) compared with individuals whose
first drink occurs after the age of 202 If
this relationship is causal rather than
merely predictive, then delaying age of
first drink (AFD) may be an effective
strategy for decreasing the risk of AD. To
date, identified risk factors that relate to
an earlier AFD include male gender3*
childhood psychopathology,5>~" poor
family supervision and inconsistent/
harsh discipline,589 positive peer atti-
tudes toward drinking,810-17 peer use
of other substances,?10.1217 parental
history of AD or antisocial personality
disorder,'®-20 relationships with anti-
social peers,2' and previous smoking22;
protective factors include age-appropriate
competencies, self-regulation skills, ca-
pacity to cope with stress, and academic
success.2! Unfortunately, many ofthese
factors have not been studied in com-
bination with each other.

The aim of the current study is to ex-
amine a population of adolescents,
combining predictor variables to pre-
dict the likelihood of earlier alcohol
initiation from the Semi-Structured
Assessment for the Genetics of Alcohol-
ism (SSAGA),® a widely used research
interview, and the Achenbach Youth Self
Report (YSR), 2 a self-completed ques-
tionnaire commonly used in pediatric
settings. Such a research model should
help the development of a clinical
screening instrument to identify youth
who may benefit from treatment aimed
at delaying alcohol initiation.

METHODS
Subjects

Al subjects were participants in
the multisite Collaborative Study on
the Genetics of Alcoholism (COGA),
a study designed to explore behavioral,
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biochemical, genetic, neuropsycho-
logical, and neurophysiologic phe-
nomena related to AD in high-risk (HR;
defined as having any adult family
member in treatment for AD) and
community comparison families.24
Since 2005, COGA has used a pro-
spective design focusing on partic-
ipants who were 1210 21 years of age at
the start of this phase. These pre-
dominantly non—first-degree family
members (eg, nieces, nephews, grand-
children) of the original HR and com-
parison families are seen every 2 years.
Institutional review boards at all sites
reviewed and approved study design.
Parents provided informed consent for
all offspring <<18 years; children 13 and
older provided consent, and children
aged 12 provided assent.

Fromthis group, 1246 subjects (age 12—
17) were interviewed during the years
2005—-2007. The current study was
based partly on previously identified
risk factors for a known AFD in an un-
related adolescent sample.” To build
upon the findings from this study,
subjects were selected to have an in-
terview age distribution approximately
similar to that of this first study; this
resulted in a sample of 822 adolescents
aged 14 to 17. Reported AFD was
assessed from the SSAGA question:
“How old were you when you had your
very first whole drink—i.e. a can of beer,
a glass of wine, a wine cooler, or a shot
of hard liquor?” Because 2 subjects
reported their first drink occurred
during “infancy,” they were considered
unreliable and removed. Of the final
820 subjects, a reported AFD was given
by 346 (42.2%) individuals; mean AFD
was 14.0 years (SD = 1.8; range, 6-17).

Variables

The version of the SSAGA interview for
children aged 12 to 17 years, was
administered by research assistants
trainedto clarifyambiguous answers. It
allows the reliable establishment of
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most pediatric psychiatric diagnoses,
including substance disorders.® The
Achenbach YSR, for children aged 11 to
18 years, is self-completed; it is not
diagnostic but obtains standardized
data, over the last 6 months, on a broad
spectrum of competencies, behavioral
syndromes, and psychiatric disorder—
oriented scales. It has established
reliability and validity.2®> Both assess-
ments were generally completed
within 1 month of each other (95%).

The initial variables selected from the
SSAGA included 2 of the 3 (of a total of 20)
previously identified predictors for AFD in
an unrelated sample of adolescents.”
These variables consisted of interview
age and number of lifetime conduct
disorder (CD) symptoms. The third vari-
able, number of adult siblings with AD (a
hypothesized measure of both environ-
mental and familial risk for AD), was not
assessed; instead, the number of AD
parents (range, 0-2) and HR family
membership (yes or no) were used.
Based on the literature review, a new
SSAGA variable, best friends drink (most
or all best friends = yes, few or no best
friends = no) was added. Because of an
ambiguous finding between a study
that demonstrated previous cigarette
initiation influencing current alcohol
use? and a previous study of an un-
related sample of COGA adolescents
that indicated no difference in age be-
tween initiation of alcohol and,? a di-
chotomous variable was created to
explore the effect of age of cigarette
initiation on AFD (SSAGA age of first full
cigarette - reported AFD > 0 = yes, =
0 = no).

Eight Achenbach YSR scales were se-
lected. Four scales were hypothesized to
reduce the likelihood of earlier alcohol
initiation (ie, considered protective). The
activities competence scale (range, 0—
15) is a 6-item measure of performance
in sports, other recreational activities,
and jobs/chores. The social competence
scale (range, 0—14) is a 6-item measure
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of the number of group activities, the
number of friends, the frequency of
interactions, and the quality of these
interactions. The academic perfor-
mance scale is the mean (range, 0-3)
self-rating in up to 7 scholastic areas.
The positive qualities scale is a 14-item
measure of social skills, integrity, as-
sertiveness, and satisfaction with cur-
rent life.

Four Achenbach YSR scales were hy-
pothesized to increase the likelihood of
an earlier age of alcohol initiation (ie,
considered harmful). The social prob-
lems scale consists of 11 items that
address difficulties with friends and
peers. The attention problems scale
contains 9 items that assess difficulties
with concentration, poor attention, and
distractibility. The internalizing scale
consists of 31 questions examining
negative emotions and somatic com-
plaints. The externalizing scale contains
32 questions assessing rule breaking,
verbal/physical aggression, and prop-
erty destruction.

Data Analyses

Cox proportional hazards modeling
(SAS PROC PHREG; SAS release 9.2, SAS
Institute, Inc, Cary, NC) with the option
COVSANDWICH (AGGREGATE) to adjust
for correlated familial data was used to
test the effect of these variables on the
likely age of alcohol initiation. All model
assumptions were checked for violations
of the proportional hazards assumption
and overall model adequacy.2® Fourteen
single-predictor models estimated the
hazard ratio to determine each pre-
dictor’s independent effect. Two models
were subsequently considered. Model 1,
containing SSAGA variables similar to
our previous study, tested whether these
variables were also predictive for mod-
eling the likelihood of earlier alcohol
initiation. Model 2, including the 2 new
SSAGA plus the 8 Achenbach YSR varia-
bles, tested whether model 1 could be
improved. Because 49 of the 91 variable
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pairwise comparisons yielded signifi-
cant correlations (P < .01), likelihood
ratio and Wald )(2 tests were used in
stepwise selection and backward elimi-
nation procedures to determine those
variables that actually contributed to
model 2; these variables formed model 3.

RESULTS
Subject Characteristics

Mean interview age (SD) was 15.5 (1.1)
years; subjects with a known AFD were
on average 0.7 years older (P < .001).
Subjects were evenly distributed across
the age range (14—17) of the study; not
surprisingly, the proportion of subjects
who reported an AFD was higher among
the older subjects (P << .0001). The
majority of the 820 subjects were white
(63.4%), female (52.9%), and from HR
families (85.8%). Fifty-eight percent had
no alcohol-dependent parent (only AD
father = 21%, only AD mother = 14%, and
both parents alcoholic = 6%). Parents
reported a median income of $40 000 to
$49 999 and a median educational level
of 1 year post high school (for both
mothers and fathers). Mean (SD) num-
ber of Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition CD
symptoms was 0.74 (1.2) with an ob-
served range of 0 to 10. Best friends
drink was reported by 150 (18.3%)
subjects; this was 36.7% among those
who reported an AFD. Smoking at least 1
whole cigarette before having a first
whole drink of alcohol was reported by
90 (14.5%) of the 346 subjects who
reported an AFD. Mean raw scores (SD,
range) for the 4 YSR protective scales
were (a) activities competence: 9.6 (2.9,
0-15), (b) social competence: 8.6 (2.4,
0—14), (c) school competence: 2.2 (0.6,
0-3), and (d) positive qualities: 21.4 (4.2,
1-28); similarly for the 4 YSR harmful
scales, the corresponding statistics
were (1) social problems: 3.4 (2.9,0-18),
(2) attention problems: 5.6 (3.6, 0—16),
(3) internalizing: 11.6 (8.2, 0—48), and (4)
externalizing: 12.6 (8.4, 0-50).

Table 1 presents the 14 predictors’ in-
dependent effects on alcohol initiation.
All SSAGA and YSR scales hypothesized
to increase the likelihood of earlier
alcohol initiation did so (Pvalue range,
<.0001-.018). The 4 YSR competence
scales hypothesized to reduce the
likelihood of earlier alcohol initiation
did this as well; with the exception of
YSR positive qualities, all were signifi-
cant (Pvalue range, .001-.016).

Table 2 presents the results of model 1.
The estimated adjusted hazard ratios
indicate that the likelihood of earlier
alcohol initiation increased as the
value for each predictor increased
(even asthe other predictors remained
constant). Figure 1A shows 2 survival
curves predicted by model 1: one for
a best-case scenario (no GD symptoms,
no AD parents, and not an HR family
member) and one for a worst-case
scenario (10 CD symptoms, 2 AD
parents, and HR family member), with
interview age held constant at 17.
These curves estimate a 50% likelihood
for worst-case individuals to have their
first drink shortly after their 12th
birthday; conversely, there is <0%
likelihood for best-case individuals to
start drinking at this age.

Table 2 (model 2) contains these 4
variables along with the 2 new SSAGA
items as well as the 8 YSR variables.
The estimated adjusted hazard ratios
indicate that, in this combined model,
only 3 of the 14 variables were signifi-
cant. Figure 1B shows 2 survival curves
predicted by model 2, one for the best-
case and one for the worst-case sce-
nario, with the interview age again held
constant at 17. These curves show
a 90% likelihood for worst-case indi-
viduals to experience alcohol initiation
shortly before their ninth birthday;
conversely, the likelihood for best-case
individuals at this age was <1%.

Because of the multiple correlated var-
iables and the numerous nonsignificant
variables in model 2, both stepwise
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TABLE 1 Relationship Between Predictor Variable and Likelihood of Age of Alcohol Initiation Unadjusted for Any Other Variable

Predictor Source Predictor N Estimated 95% Confidence P
Hazard Ratio Interval

SSAGA Original HR family member 819 1.81 1.28-2.56 .001
No. alcohol-dependent parents 819 1.31 1.11-1.54 .001
No. lifetime CD symptoms 819 122 1.12-1.33 <.0001

Interview age 819 1.16 1.04—-1.28 .006
New Best friends drink 817 3.14 2.60-3.79 <.0001
First cigarette before first drink 819 1.81 1.44-2.28 <.0001

Achenbach YSR Protective® YSR positive qualities 819 0.98 0.96-1.01 132
Scale Score YSR activities competence 819 0.96 0.93-0.99 016
YSR social competence 817 0.95 0.91-0.99 011

YSR school competence 801 0.76 0.64-0.89 .001
Harmful® YSR externalizing 819 1.06 1.05-1.07 <.0001
YSR attention problems 819 1.07 1.04-1.09 <.0001

YSR social problems 819 1.04 1.01-1.07 017

YSR internalizing 819 1.01 1.00-1.03 018

An estimated hazard ratio >1 increases the likelihood and an estimated hazard ratio <<1 decreases the likelihood of earlier alcohol initiation for a unit increase of the predictor.
a Protective variables were hypothesized to reduce the likelihood of earlier alcohol initiation. Harmful variables were hypothesized to increase the likelihood of earlier alcohol initiation.

CD symptoms corresponded to an in-
crease of 1.11 in the estimated adjusted
hazard ratio; there was a sizeable cu-

TABLE 2 Fitted Cox Proportional Hazards Models and Predictor Values for the Best and Worst
Scenario Gurves Shown in Fig 1

Predictor Variables Estimated 95% Confidence P Best Worst mulative effect with a maximum of 2.84
Hazard Ratio Interval Case Case
for the most CD symptoms reported
Molfljslf;mily member 1.55 1.09-2.22 016 No Yes (10) compared with 1 for the lowest (0).
No. of parents with AD 123 104145 014 0 2 The estimated adjusted hazard ratio for
No. of lifetime CD symptoms 1.21 1.11-1.32 <.0001 0 10 a unit increase in the YSR externalizing
MO'QZT'"Q"'GW age 116 105-1.28 006 7 7 score was 1.05; again, there was a size-
Best friends drink 243 193-3.05 <0001 No Yes able cumulative effect with a maximum
HR family member 142 0.99-2.02 054 No Yes of 1147 for the highest score (50)
No. of CD symptoms 112 1.05-122 008 0 10 compared with 1 for the lowest (0). By
YSR school competence 1.07 0.89-1.29 470 0 3 itself th ial blem -
No. of parents with AD 1,08 0.89-1.28 496 0 2 Itsell, the social problems score in
YSR externalizing 1.05 1.03-1.07 <.0001 0 50 creased the likelihood of earlier alcohol
YSR social competence 1.01 0.96-1.06 770 2 14 initiation but, unexpectedly, in combi-
YSR internalizing 1.00 0.98-1.01 838 45 0 . . .
Interview age 1.00 0.89-1.13 958 17 17 nation W'th o.ther pred|ctor§,.actually
First cigarette before first drink 1.00 072-1.38 998 No Yes lowered this likelihood. A unit increase
YSR attention problems 0.99 0.95-1.03 658 16 0 in this score reduced the estimated
YSR actl.\/l.tles competence 0.99 0.95-1.02 408 15 0 adjusted hazard ratio by 0.95: that is,
YSR positive qualities 0.99 0.96—-1.02 459 28 1 L. . .
YSR social problems 096 092-1.00 o7 18 0 a minimum estimated hazard ratio of
Model 3 0.41 for the highest number of social
HR family member 149 1.07-2.07 .019 No Yes 1 for the lowest (0) Figure 1C shows 2
No. of CD symptoms 1.11 1.03-1.20 .010 0 10 _ o
YSR externalizing 105 1.03-1.08 <0001 0 50 survival curves predicted by model 3,
YSR social problems 0.95 0.92-0.99 011 18 0 one for the best-case and one for the

Predictors are ordered according to the estimated hazard ratio. For a given predictor, an estimated hazard ratio >1
increases the likelihood and an estimated hazard ratio <1 decreases the likelihood of earlier alcohol initiation for a unit
increase of the predictor.

worst-case scenario. These curves esti-
mate a 50% likelihood for worst-case
individuals to start drinking shortly af-
ter their 10th birthday, compared with

selection and backward elimination
procedures were used to identify the
most parsimonious model. This model
only included 5 variables (see model 3 in
Table 2). The estimated adjusted hazard
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ratio for initiating drinking associated
with best friends drink was 2.34. Simi-
larly, being a member of an HR family
had an estimated adjusted hazard ratio
of 1.49. A unit increase in the number of

~1% who would do so for best-case
individuals. By using model 3, subjects
with modal predictor values (HR family
member, best friends do not use alco-
hol, 0 CD symptoms, social problems
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FIGURE 1

Best- and worst-case scenarios of the 3 fitted Cox proportional hazards models. The downward vertical
arrows within the figures suggest that an individual at this age has a 50% chance of having his/her first
whole drink of alcohol under the worst-case scenario.

score of 3, and externalizing scale score
of 11) would have a 43% likelihood of
having their first drink by their 17th
birthday.

To confirm model 3 asthe best and most
parsimonious model, the likelihood
ratioand Wald X2 tests were performed
between pairs of nested models. The
analyses indicated that model 2 was
better than model 1 (x* = 162.66,
degrees of freedom [dfl = 10, P <
.0001) and that model 3 was not in-
ferior to model 2 (y* = 2.66, df=9, P=
9762). Because model 3 had fewer
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predictors and a much narrower con-
fidence interval, it became the pre-
ferred model for alcohol initiation.

To further explore the unexpected re-
lationship between the social problems
score and alcohol initiation in model 3,
posthocanalyses restrictedtodrinkers
were conducted; this relationship only
appeared after controlling for YSR ex-
ternalizing score. For the majority of
drinking adolescents, their source of
first alcoholic drink was from their
peers. There were significantly more
drinkers with a high YSR externalizing

score who reported best friends drink
than those with a low YSR externalizing
score (x* = 104, df=1, P = 001), but
there were no differences with respect
to YSR social problems score ()(2 =02,
df=1, P=.6932). However, the combi-
nation of both variables in a single lo-
gistic analysis on the likelihood of
reporting best friends drink was sig-
nificant (y* = 13.7, df = 3, P = .0034).
This suggests that, given YSR exter-
nalizing score, a high YSR social prob-
lems score was associated with having
fewer drinking friends.

DISCUSSION

Variables selected for model 3 were
drawn from both the SSAGA (a proven
research instrument for problematic
alcohol use) along with the Achenbach
YSR (widely used in pediatric settings).
Significant predictors included 3 SSAGA
variables (best friends drink, HR family
member, and number of CD symptoms)
and 2 YSR scores (externalizing score
and social problems score). Both the
YSR externalizing score and the number
of lifetime SSAGA CD symptoms in-
creased the likelihood of early alcohol
initiation despite some overlap of
content and statistical correlation be-
tween them. Alikely explanation for this
is that 25 of the 32 YSR externalizing
scale items are not directly related to
Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition' cri-
teria for CD and broaden the range of
disruptive behavior linked to the risk
for early alcohol initiation. The effect of
the YSR social problems score in model 3
was unanticipated; however, based on
the observation of subjects with a known
AFD, a likely explanation is that individ-
uals with high social problems have
more difficulty with friendships, have
fewer drinking best friends, and sub-
sequently have less opportunity to ob-
tain alcohol for their first whole drink. As
these individuals mature and gain more
access to alcohol, it is possible that their



relative social isolation may not hinder,
and may even facilitate, continued
drinking. This possibility needs to be
addressed empirically with further
follow-up.

There are limitations in this study. Our
sample is weighted toward HR family
members (85%), with >40% having at
least 1 AD parent. Entering both HR
family membership and the number of
AD parents was an attempt to adjust
for this bias; independent analyses
based on family type could not be done
because of the lack of a sufficient
number of subjects from comparison
families. A second limitation may be the
combining of data across a 4-year pe-
riod of adolescent development. Find-
ings from the Monitoring the Future
Study?” suggest that, during this period
of adolescent development, alcohol
initiation increases from 35% to >70%.
We attempted to take these potential
changes into account by including in-
terview age as a predictor, but it was
not significant in the preferred model.
A third limitation is that subjects aged
12 and 13 were not included in the
analyses because of our desire to keep
the study sample similar in age to our
previous study. Finally, although the
predictors in model 3 are associated
with the likely outcome of early alcohol
initiation, further study is needed to
determine if these variables actually
influence this change, and if so,
through what mechanisms.

Despite these limitations, there are
a number of strengths to this study. The
3 SSAGA variables selected are clearly
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