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Objective: This study aimed to describe
the natural course of DSM-III-R alcohol
disorders as a function of age at first al-
cohol use and to investigate the influ-
ence of early use as a risk factor for pro-
gression to the development of alcohol
disorders, exclusive of the effect of con-
founding influences.

Method: Data were obtained from a
community sample (N=5,856) of lifetime
drinkers participating in the 1990-1991
Mental Health Supplement of the On-
tario Health Survey.

Results: Survival analyses revealed a
rapid progression to alcohol-related
harm among those who reported hav-
ing their first drink at ages 11-14. After
10 years, 13.5% of the subjects who be-
gan to drink at ages 11 and 12 met the
criteria for a diagnosis of alcohol abuse,
and 15.9% had a diagnosis of depen-

dence. Rates for subjects who began to
drink at ages 13 and 14 were 13.7% and
9.0%, respectively. In contrast, rates for
those who started drinking at ages 19
and older were 2.0% and 1.0%. Unex-
pectedly, a delay in progression to harm
was observed for the youngest drinkers
(ages 10 and under). Hazard regression
analyses revealed a nonlinear effect of
age at first alcohol use, marked by an
elevated risk of developing disorders
among subjects first using alcohol at
ages 11-14.

Conclusions: First use of alcohol at ages
11-14 greatly heightens the risk of pro-
gression to the development of alcohol
disorders and therefore is a reasonable
target for intervention strategies that
seek to delay first use as a means of
averting problems later in life.

(Am J Psychiatry 2000; 157:745-750)

In many societies the use of alcohol during the teenage
and young adult years is a common phenomenon. For
large numbers of youth it may signify nothing more than
healthy psychological experimentation (1). It is also true
that many drinkers reduce their consumption in early
adulthood to conform to the expectations and obligations
of adult social roles such as marriage, childbearing, and
employment (the role-incompatibility theory) (2). How-
ever, epidemiological data have shown that a substantial
minority of lifetime alcohol users (20%-50%) progress to
one or more alcohol problems or become alcohol depen-
dent (3). The social, economic, and health-related costs
associated with these conditions are enormous. In the
United States, the total economic costs alone of alcohol
disorders for 1990 was estimated at $98.6 billion (4).

A potentially powerful predictor of progression to alco-
hol-related harm is age at first use. Evidence suggests that
the earlier the age at which young people take their first
drink of alcohol, the greater the risk of abusive consump-
tion (5) and the development of serious problems, includ-
ing alcohol disorders (6, 7). In the United States, Grant
and Dawson’s analysis (8) of the National Longitudinal Al-
cohol Epidemiological Survey found that over 40% of all
individuals who reported drinking alcohol before the age
of 14 became alcohol dependent, four times the rate
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(10%) observed for those who first reported drinking at
ages 20 and older.

Explanations concerning why early alcohol use in-
creases the risk of later alcohol problems are varied. Some
experts assert that early use interferes with important
cognitive and social learning processes that determine
healthy social functioning in later life (9). Others suggest
that early use is simply a correlate of some unknown con-
dition or circumstance (e.g., childhood psychiatric disor-
der) that is causally related to the manifestation of alcohol
problems (10). A third position suggests that using alcohol
in early adolescence increases the vulnerability to subse-
quent alcohol problems because it occurs at a time when
environmental conditions (e.g., onset of puberty and con-
cerns regarding the opinions of one’s peers) strongly sup-
port continued and more regular use (11, 12).

Unfortunately, investigations of the effect of age at first
alcohol use on the development of alcohol problems have
been limited in several respects. One shortfall is the failure
to control for the confounding influence of time. Young
drinkers are, on average, exposed to the risk for developing
problems for a longer period. As a result, time since first
use of alcohol rather than age at first use may be the more
important predictor of progression to alcoholism (13). An-
other shortfall concerns the absence of appropriate con-
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trols. Characteristics such as sex, racial or ethnic affilia-
tion, biological factors (e.g., early puberty), involvement
with delinquent peers, childhood conduct problems, as
well as early adverse life events or circumstances not only
influence the age at which young people take their first
drink of alcohol but also the risk of developing problems
with alcohol in the adult years (14, 15). When these poten-
tial confounding influences are not held constant, the ef-
fect of age at first alcohol use may be overstated.

From a public health perspective, a systematic study of
the effects of age at first alcohol use is important. Preven-
tion programs that are effective in delaying how early
young people begin using alcohol have the potential for
negating later problems, thereby reducing individual suf-
fering and averting social, economic, and health-related
costs at the societal level. The urgency of implementing
effective programs is underscored by recent trends indi-
cating a steady decline in the average age at first alcohol
use (16, 17).

This article has two main objectives. The first is to de-
scribe the natural course of DSM-III-R alcohol disorders in
the general population for different categories of age at
first use of alcohol. A second objective is to investigate the
influence of age at first use on the risk of progressing to dis-
orders, holding potential confounding factors constant.

Method

Sample

Data were obtained from the 1990-1991 Ontario Mental
Health Supplement (18), a stratified, multistage, area probability
sample of the Ontario household population aged 15 and over.
Excluded were residents of First Nations Peoples’ reserves, in-
mates, foreign service personnel, and residents of remote areas.
The sample represented a 9,953-case subset that was randomly
selected from the household interview portion of the 1990 On-
tario Health Survey, a general health survey of over 60,000 On-
tario residents. Eligible respondents from the Ontario Mental
Health Supplement numbered 35,690, corresponding to a total of
14,478 eligible households from the third and fourth quarters of
the Ontario Health Survey data collection. Participating house-
holds numbered 13,002; one individual was randomly selected
from each. Of this number, 9,953 agreed to participate, resulting
in a response rate of 76.5%. An analysis of supplement respon-
dents and nonrespondents found little or no difference between
groups on key measures of health status, employment, income,
and marital status (19).

Measurement

Information on alcohol use and alcohol disorders was obtained
by using a modified version of the World Health Organization’s
Composite International Diagnostic Interview (20). The modified
version of the Composite International Diagnostic Interview is a
structured diagnostic interview for field interviewers without any
formal clinical training that is designed to generate DSM-III-R
and ICD-10 diagnoses. DSM-III-R diagnoses contained in the On-
tario Mental Health Supplement that were assessed by means of
the Composite International Diagnostic Interview include sub-
stance, mood, and anxiety disorders; antisocial personality disor-
der; and bulimia. Also included were questions on childhood
events and circumstances, parental mental illness, and other

746

family background characteristics, as well as questions regarding
service use. Administration of the Composite International Diag-
nostic Interview was carried out by trained interviewers em-
ployed by the Special Surveys Group at Statistics Canada. Relia-
bility and validity analysis of the Composite International
Diagnostic Interview has indicated good test-retest and interrater
reliability and acceptable levels of validity for most DSM-III-R
lifetime diagnoses, including drug disorders (21, 22).

The dependent variable in this study was the occurrence of a
lifetime alcohol disorder (abuse or dependence) in the time pe-
riod since age at first alcohol use. Right-censored cases included
individuals who had not experienced the event of interest (alco-
hol disorder) by the time of the interview. Respondents eligible to
answer questions pertaining to symptoms of abuse or depen-
dence included those who reported having had 12 or more drinks
of alcohol over a 1-year period during their lives.

According to DSM-III-R, lifetime alcohol abuse is defined as a
maladaptive pattern of alcohol use indicated by continued use,
despite a persistent or recurrent social, occupational, psycholog-
ical, or physical problem that is caused or exacerbated by drug
use or by recurrent use in physically hazardous situations. Indi-
viduals must never have met the criteria for a diagnosis of alcohol
dependence. Lifetime alcohol dependence is defined as member-
ship in at least three of nine different alcohol-related symptom
categories. For abuse and dependence, symptoms must have per-
sisted for at least 1 month or have occurred repeatedly over a
longer period (for more details, see DSM-III-R).

Age at onset of lifetime alcohol dependence referred to the age
at which a respondent experienced a third alcohol symptom. Age
at first drink of alcohol was defined as follows: “Not counting sips,
how old were you the very first time you had a drink of beer, wine,
or liquor?”

The following variables were identified as having a possible
confounding influence on the relationship between age at first al-
cohol use and progression to the development of alcohol disor-
ders.

1. Respondent’s demographic and socioeconomic background
characteristics (sex, age cohort, childhood place of residence [ru-
ral area, small town, or city], ethnic affiliation [British/German/
Dutch, French, Southern European, Canadian, or other], number
of childhood siblings, childhood family dependence on welfare,
and childhood parental education while growing up [primary,
secondary, or postsecondary]).

2. Childhood conduct problems (involvement with juvenile
justice system, overnight stay in jail or detention center, violent
behavior, or property offenses).

3. Negative childhood life events (frequent geographic moves,
failure in school, parental death, or parental separation).

4. Childhood family strain (physical abuse, sexual abuse, ab-
sence of a close or confiding relationship with at least one adult,
parental conflict, parental alcohol and drug abuse, or parental
mania, depression, or schizophrenia).

Statistical Analysis

The Kaplan-Meier survivorship function (23) was used to esti-
mate the probability of not developing an alcohol disorder for
each year in the sample for which there was at least one case of al-
cohol disorder. This method has the advantage of estimating
year-by-year probabilities of developing an alcohol disorder
while controlling for elapsed time. We chose to focus on the com-
plement of this function—the cumulative failure rate, which is
defined as the cumulative probability of developing an alcohol
disorder at successive intervals of time since entering the alcohol-
use state (having a first drink). Cumulative failure curves were es-
timated by collapsed categories for age at first alcohol use, with
significant differences assessed by using the log-rank statistic.
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Because time was measured in discrete units (i.e., years), mul-
tivariate, discrete-time hazard regression analysis was used to
model predictors of the progression to developing an alcohol dis-
order. To estimate this model, the original data sets, containing
one record per person, were transformed into person-year files,
with one record for each year that each person was observed or
followed (for more details, see reference 24). A series of dummy
variables was created to denote the time period to which each
record corresponded. A dichotomous event indicator was also
created to indicate whether the event of interest (e.g., an alcohol
disorder) occurred in the last year a person was observed. Thus, a
person who progressed to the development of an alcohol disorder
after 10 years in the alcohol-use state would have received a 0 on
the event indicator for the first nine records and a 1 for the tenth
record, indicating progression. In contrast, a person observed for
10 years who did not experience a disorder by the time of the sur-
vey (i.e., a right-censored case) would have received a 0 on the
first nine records and a 0 on the tenth.

After data conversion, SAS logistic regression (25) was applied
to the person-year data. The event indicator (e.g., coded as 1 for
an alcohol disorder or 0 for absence of a disorder) was regressed
on the set of time dummy variables and the set of hypothesized
predictors. Information on main effects was given by the odds ra-
tio and the Wald statistic, indicating the contribution of individ-
ual predictors to model fit. The significance of estimated odds ra-
tios was judged by using a two-tailed t test derived by dividing the
unstandardized coefficient by its standard error.

To avoid inflated tests of significance, sample weights were ap-
plied to the data and rescaled to equal the actual number of re-
spondents in the sample. These weights accounted for all relevant
features of the sampling design, including unequal probabilities
of selection, nonresponse (person and household level), and an
adjustment to align the age and sex distribution of the sample
with the age and sex distribution of the population. To adjust for
multiple testing in our multivariate models, only results signifi-
cant at p<0.01 were reported.

Results

Among 5,856 lifetime drinkers in our study, 8.6% (N=
501) recorded an age at onset of alcohol abuse (median
age=17.70years); 8.1% (N=473) recorded an age at onset of
alcohol dependence (median age=20.40 years). The esti-
mated median age at first drink of alcohol was 15.24 years.

Figure 1 shows that the groups at greatest risk of devel-
oping alcohol abuse included subjects who started to
drink at ages 11-14. Ten years after their first drink 13.5%
(49 of 363) of the respondents ages 11 and 12 and 13.7%
(155 of 1,129) of the respondents ages 13 and 14 had pro-
gressed to a diagnosis of alcohol abuse, compared to just
2.0% in the reference group (19 and older) (18 of 920). The
risk of developing alcohol abuse for the earliest to start
drinking (younger than age 11) was well below that ob-
served for most other groups until 10 years after the first
drink. After this point the risk profile climbed steadily,
reaching a high of 13% after 20 years. In Table 1, model A,
respondents who had their first drink at age 13 or 14 or
younger were four to five times more likely to develop al-
cohol abuse than subjects in the reference group. How-
ever, the adjusted results (model B) reveal a nonlinear ef-
fect. Vulnerability to the risk of abuse is highest for the pre-
and early adolescents who started drinking (ages 11-14),
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FIGURE 1. Probability of Lifetime Alcohol Abuse Among
5,856 Lifetime Drinkers, by Time Since First Use and Age at
First Use®P
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a Log-rank statistic=99.19, df=5, p<0.001.
b Of the 5,856 lifetime drinkers, 501 developed lifetime alcohol abuse.

followed by the earliest to start drinking (younger than age
11) and the subjects having their first drink at age 15 or 16.

Figure 2 shows that the highest risk profile for develop-
ing lifetime alcohol dependence occurred for subjects
who had their first drink at age 11 or 12. Ten years after
their first drink, 15.9% (57 of 359) of the respondents in
this age group qualified for a diagnosis of lifetime alcohol
dependence compared to 1.0% (9 of 920) of those ages 19
and older. Unlike the results for alcohol abuse, the risk for
alcohol dependence for those having their first drink at
age 13 or 14 (9.0%, 102 of 1,130) was well below the risk for
those starting to drink at age 11 or 12. The risk profile for
the earliest drinkers (younger than age 11) bears a close
similarity to the profile on alcohol abuse. In the first 6
years after the first drink, the risk of dependence remains
low. After 7 years it begins to climb, and by 10 years it ex-
ceeds the risk for most other age groups (except ages 11
and 12). Results in Table 1, model A, show that those who
started to drink at age 11 or 12 were nearly 10 times more
likely than those who started drinking later (ages 19 and
older) to become alcohol dependent. The next highest rate
occurs for those starting to drink before age 11, followed
by those starting to drink at age 13 or 14. Adjusted results
(model B) show that the risk of developing dependence for
those starting to drink at ages 15-18 is not significant (rel-
ative to the reference group). The highest risk occurs for
subjects ages 11-14, followed by the youngest subjects
starting to drink.

Discussion

The objective of this study was twofold: 1) to describe
the natural course of alcohol disorders for different cate-
gories of age at first alcohol use in a general population
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TABLE 1. Discrete Time Hazard Model Predicting Progression to Alcohol-Related Harm Among 5,856 Lifetime Drinkers

Alcohol Abuse (119,929 person-years)

Alcohol Dependence (122,379 person-years)

Model A (Unadjusted)?

Model B (Adjusted)P

Model A (Unadjusted)c Model B (Adjusted)d

Age at First 0dds Wald 0dds Wald 0Odds Wald 0dds Wald

Alcohol Use (years) Ratio X2 p Ratio X2 D Ratio X2 D Ratio X2 p
<11 410 33.83  <0.001 2.37 10.17 <0.01 7.86 7221 <0.001 2.29 928 <0.01
11-12 4.90 43.27  <0.001 2.51 11.66 <0.001 9.51 85.38 <0.001 292 15.82 <0.001
13-14 5.06 59.60 <0.001 2.88 20.62 <0.001 6.55 68.01 <0.001 2.45 1290 <0.001
15-16 3.28 32.65 <0.001 2.24 1290 <0.001 3.28 26.81 <0.001 1.66 4.28 ns.
17-18 211 10.79 <0.01 1.63 4.10 n.s. 1.31 1.00 n.s. 1.02 0.01 n.s.
=19 1.00 1.00 1.00 1.00

a Change in -2 log likelihood=160,495.50, df=18.
b Change in -2 log likelihood=139,434.73, df=49.

FIGURE 2. Probability of Lifetime Alcohol Dependence
Among 5,856 Lifetime Drinkers, by Time Since First Use
and Age at First Use??
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2 Log-rank statistic=249.89, df=5, p<0.001.
b Of the 5,856 lifetime drinkers; 473 developed alcohol dependence.

setting, and 2) to examine the extent to which age at first
alcohol use exerts a unique influence on the risk of devel-
oping alcohol disorders, holding potential confounding
factors constant.

Our work has shown that individuals who begin using
alcohol in the pre- and early adolescent years (ages 11-14)
are most vulnerable to the risk of developing DSM-III-R al-
cohol disorders. Unexpectedly, the highest risk profiles did
not occur for the earliest starters. Having a first drink be-
fore the age of 11 did not elevate the risk of developing an
alcohol disorder for 6 years after initiating use. In fact, dur-
ing this period, the risk profile for the earliest starters did
not differ significantly from the profile observed for very
late starters (ages 19 or older). It was not until 6-8 years af-
ter starting to drink that the distinctive risk characteristics
became firmly crystallized; then a rapid upward progres-
sion to disorders occurred that cut across most other age-
at-onset profiles. This nonlinear effect was maintained in
our multivariate models, which held confounding influ-
ences constant.
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¢ Change in -2 log likelihood=164,030.91, df=18.
d Change in -2 log likelihood=142,588.91, df=49.

Given the Ontario Mental Health Supplement’s use of
retrospective data as a means of reconstructing drug use
histories, a cautious interpretation of the results is re-
quired. Some respondents may have forgotten when drug-
related events occurred, they may have distanced the age
of their first drink, or they may have telescoped drug-re-
lated events. Distortions of the timing of past drug-related
events are likely to occur with greater frequency among
certain groups, particularly those experiencing drug-re-
lated problems at the time of the interview and members
of older age cohorts. Underreporting or overreporting of
events, which vary systematically with respondent socio-
demographic characteristics, may lead to biased parame-
ter estimates. Retrospective surveys are also affected by
selectivity bias since respondents may not be totally repre-
sentative of past cohorts. Some would have died or mi-
grated in the past; they therefore would not have been part
of the survey population. Since the less healthy and geo-
graphically mobile may have a greater propensity to start
using drugs early (or progress to serious abuse), underesti-
mation of continuity in drug use behavior may result. A re-
lated issue pertains to coverage error. The focus of the On-
tario Mental Health Supplement on permanent residential
dwellers excluded a number of at-risk populations, such
as aboriginal groups, homeless people, inmates, and pa-
tients residing in psychiatric institutions. The inclusion of
these groups would have resulted in a slightly higher prev-
alence rate of lifetime alcohol disorders.

Other limitations pertain to measurement. Since DSM-
III-R did not require a clustering of symptoms to qualify
for a diagnosis of lifetime dependence, age at onset of de-
pendence was defined as the age at which a respondent
experienced the third criterion A symptom and met the
criterion B requirement of persistence. This measure is
somewhat less than ideal since it is unclear whether indi-
viduals who reached the third symptom were still positive
on the first or second. Our study would have also bene-
fited from more detailed alcohol history data in the time
between the first use of alcohol and onset of abuse and de-
pendence. Information on the number of episodes of
heavy drinking, number and length of spells of no alcohol
use, and age when first feeling drunk from the effects of al-
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cohol is required to fully understand the processes that
lead to the development of alcohol disorders.

With these limitations in mind, we believe this study has
uncovered important information concerning the influ-
ence of early alcohol use on the risk of the development of
DSM-III-R alcohol disorders. The most unique finding is
the nonlinear form of the relationship between age at first
drink and the risk of alcohol-related harm (specifically, the
significant delay in the development of alcohol abuse and
dependence among those who had their first drink before
the age of 11 and the elevated risk of experiencing disor-
ders—in particular, alcohol dependence—among those
first using alcohol at age 11 or 12). In the United States,
Grant and Dawson (8) made a similar finding but did not
make formal mention of it in the report of their results. For
example, they found a prevalence rate for alcohol abuse of
8.3% among those starting to drink at age 12 and younger,
which is only marginally different from the 7.8% they re-
ported for those starting to drink alcohol at age 18 (but
well below the 11.5% reported for subjects starting to
drink at age 13). These differences might have been even
larger had the authors chosen to separate respondents be-
ginning to drink at age 11 or 12 from earlier starters.

The significant delay in progression to the development
of alcohol disorders observed among the earliest starters
(younger than age 11) may be a function of a concerted ef-
fort by significant others (e.g., parents or teachers) to pre-
vent the occurrence of further use. This reasoning is based
on the idea that the progression to alcohol-related harm is
partially governed by societal norms and expectations that
dictate the appropriate age at which youth may engage in
contested behaviors, including the legal use of substances
(26). First alcohol use that arrives well ahead of the “social
clock” set by society for contested behaviors is likely to
provoke a swift response. A second explanation is that
young people who use alcohol very early are less likely to
have access to large quantities, a factor that might explain
the rapid progression to disorders beginning around 6
years after the first drink, a time when most would have
entered their adolescent years and become exposed to
peer-related influences (i.e., a greater availability of alco-
hol and more pressure to use). This interpretation draws
some support from studies of tobacco use. Breslau and as-
sociates’ study of nicotine dependence in the Detroit area
(27) found that compared to late starters, early tobacco
starters (under age 14) possessed a longer lag time to daily
smoking (possibly resulting from a lack of environmental
conditions to support frequent use or an age-related dis-
pleasure for the taste and experience of smoking) that
served to reduce their risk of progression to nicotine de-
pendence. Finally, children belonging to many southern
European ethnic groups (e.g., those of Italian and Portu-
guese descent) consume alcohol as part of normal meal-
time activities. Consumption is considered the norm
within these contexts and thus is less likely to lead to the
development of problems (at least in the short term).
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The identification of the pre- and early adolescent years
as a highly vulnerable period of risk for the development
of alcohol-related harm deserves attention. Between ages
11-14 children experience a variety of social and psycho-
logical changes (e.g., self-concept formation and the ac-
quisition of learned social skills) that are instrumental for
healthy social functioning at a later age. The initiation of
alcohol use during this critical time may interfere with
these processes, causing an escalation toward heavier and
more frequent consumption. Pre- and early adolescent
children are also undergoing significant life transitions,
including puberty and entry into high school. Research
has shown that these transitions constitute a source of
acute anxiety and stress, giving rise to a variety of aca-
demic and behavioral problems (28). Children who begin
using drugs in the context of experiencing these life stress-
ors are known to adopt continued and more frequent alco-
hol use as a strategy of coping with their problems (29).

This study raises important policy implications for the
development of alcohol-abuse prevention programs for
youth. The results demonstrate that prevention programs
that are effective in delaying alcohol use until age 15 or 16
or later will avert substantial alcohol-related harm in later
life. However, the success of these prevention efforts may
depend on the knowledge of how early use influences
problem development. We suggested a number of path-
ways, including the interruption of key learning processes
and the adoption of inappropriate strategies (i.e., frequent
alcohol use) to cope with an accumulation of environ-
mental stressors during the late childhood and early ado-
lescent years. Future research involving longitudinal data
is required to test these linkages. Additional work should
also be carried out to determine if the patterns of associa-
tion between early alcohol use and later problems ob-
served here also apply to other drugs. Finally, our finding
of a significant delay in progression to the development of
alcohol-related harm among the earliest starters (under
age 11) requires further study. Future investigators may
need to distinguish between the initiation of alcohol use
in the context of the home (where children may have lim-
ited access to alcohol or where early use is culturally ac-
cepted among some groups) and the initiation of use out-
side the home, in the context of one’s relationship with
peers, where consumption may be more closely tied to the
development of problems.
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