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IN 1997, 92253 PEOPLE DIED BE-
cause of unintentional injuries, the
leading cause of death in the United
States for persons aged 1 to 34 years.1

Of those deaths, 42013 resulted from
motor vehicle crashes,2 and the balance
from falls, drownings, burns, and unin-
tended gunshot wounds.

Alcohol consumption increases the
likelihood that persons will be injured
while engaging in a variety of activi-
ties of daily living, including driving a
motor vehicle, walking, swimming, and
boating.3-9 Nearly 40% of traffic deaths
in the United States involve alcohol and
at least 300000 persons are injured an-
nually in police-reported alcohol-
related traffic crashes.10 Thirty-one per-
cent of persons who died as a result of
a nontraffic unintentional injury in 331
medical examiner studies in the United
States from 1975 to 1995 had blood al-
cohol levels of 0.10 or higher.9

A recent analysis of the National Lon-
gitudinal Alcohol Epidemiology Sur-
vey (NLAES) found that age of drink-
ing onset was strongly related to having
experienced alcohol dependence dur-
ing one’s life as defined by the Diag-
nostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) cri-
teria,11 a finding previously reported in
smaller studies and those using the Di-
agnostic Interview Schedule and the Di-
agnostic and Statistical Manual of Men-
tal Disorders, Third Edition criteria.12

Among both men and women with and
without a family history of alcohol-

ism, persons who began drinking regu-
larly before age 14 years were at least
3 times more likely to experience di-
agnosable alcohol dependence during
their life than those who did not drink
until they were older than 21 years.

Alcoholism is the leading risk fac-
tor for injury.13 Alcoholism treat-
ment,14 as well as programs that sys-
tematically screen injured persons for
alcoholism and offer them brief inter-
vention and referral to alcoholism treat-
ment, can markedly reduce injuries.13

However, analyses of the NLAES sur-

vey also reveal that nearly one third of
persons injured under the influence of
alcohol never in their life met alcohol-
dependence criteria. Early age of drink-
ing onset may be an indicator of in-
creased risk of alcohol-related injury
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Context In 1997, unintentional injury was the leading cause of death for persons
aged 1 to 34 years. Approximately one third of deaths due to unintentional injury in
the United States are estimated to be alcohol related. Onset of drinking at an early
age has been found to be associated with alcohol dependence, but whether early-
onset drinking increases risk for unintentional injury while drinking is unknown.

Objective To explore whether persons who started drinking at an early age are more
likely to have experienced unintentional injuries while under the influence of alcohol.

Design and Setting The National Longitudinal Alcohol Epidemiology Survey, a cross-
sectional survey conducted in 1992 of a representative sample of the US population.

Participants A total of 42862 randomly selected adults (response rate, 90%; mean
age, 44 years).

Main Outcome Measures Unintentional injury involvement while under the in-
fluence of alcohol by age of drinking onset (categorized as ,14 years, each age from
14-20 years, or $21 years).

Results Relative to respondents who began drinking at age 21 years or older, those
who started before age 14 years as well as those who started at each intervening age
up to 21 years were significantly more likely to have been injured while under the in-
fluence of alcohol, even after controlling for history of alcohol dependence, heavy drink-
ing frequency during the period that they drank most, family history of alcoholism, and
other characteristics associated with earlier onset of drinking. After adjusting for these
variables, odds ratios for having been injured while under the influence of alcohol were
as follows: for younger than 14 years, 2.98 (95% confidence interval [CI], 2.29-3.89);
age 14 years, 2.96 (95% CI, 2.26-3.88); age 15 years, 3.14 (95% CI, 2.48-3.97); age
16 years, 2.38 (95% CI, 1.90-2.98); age 17 years, 2.12 (95% CI, 1.66-2.71); age 18
years, 1.33 (95% CI, 1.08-1.64); age 19 years, 1.42 (95% CI, 1.07-1.89); and age 20
years, 1.39 (95% CI, 1.01-1.91).

Conclusion Drinking onset at ages younger than 21 years is associated with having
experienced alcohol-related injuries.
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even among persons who have not had
diagnosable alcohol dependence. Ques-
tions in the NLAES survey permit us to
explore whether early age of drinking
onset was related to respondents drink-
ing heavily, placing themselves in situ-
ations that increased their risk of in-
jury, and having experienced an
unintentional injury after drinking,
even after controlling for alcohol de-
pendence and other personal charac-
teristics associated with the age respon-
dents started drinking.

METHODS
The NLAES is a national probability sur-
vey sponsored by the National Institute
on Alcohol Abuse and Alcoholism. In
1992, the US Bureau of the Census ad-
ministered face-to-face interviews with
42862 noninstitutionalized respon-
dents aged 18 years and older, mean age
44 years, residing in the 48 contiguous
states and the District of Columbia.

The multistage sampling approach
used for NLAES has been described in
detail.15 Blacks and persons aged 18 to
29 years were oversampled, but the data
were weighted in the analyses so that
the sample is representative of the US
population. The household response
rate was 91.9% and the in-person re-
sponse rate was 97.4%. The overall re-
sponse rate was 90%.

Measures of alcohol use and depen-
dence were derived from the Alcohol
Use Disorder and Associated Disabili-
ties Interview Schedule, a fully struc-
tured diagnostic psychiatric interview
designed to be administered by trained
interviewers who are not clinicians.

The Alcohol Use Disorder and As-
sociated Disabilities Interview Sched-
ule included a sequence of questions
that measure alcohol dependence based
on the criteria for alcohol dependence
of the DSM-IV. Diagnosis of alcohol de-
pendence required that in any 1 year a
respondent must meet at least 3 of the
following 7 criteria: (1) tolerance; (2)
withdrawal or avoidance of with-
drawal; (3) persistent desire or unsuc-
cessful attempts to cut down or stop
drinking; (4) spending a lot of time
drinking, obtaining alcohol, or recov-

ering from its effects; (5) giving up or
reducing occupational, social, or rec-
reational activities in favor of drink-
ing; (6) impaired control over drink-
ing; and (7) continuing to drink despite
a physical or psychological problem
caused or exacerbated by drinking. An
independent test-retest study deter-
mined good reliability with a k of 0.76
and a k of 0.73 for past year and prior
to past year dependence diagnoses, re-
spectively.16

The age of drinking onset was ascer-
tained by asking respondents who had
consumed at least 12 drinks in any year
of their life how old they were when
they first started drinking, not count-
ing small tastes or sips of alcohol. In an
independent test-retest study before the
full NLAES was conducted, the test-
retest reliability of the drinking onset
variable was good with a k of 0.72.16

In this study, a respondent was clas-
sified as family history positive if any of
their first-degree relatives (ie, parents,
siblings, children) were reported as hav-
ing been alcohol dependent or abusers
consistent with DSM-IV criteria. In a test-
retest study, the family history items
showed good-to-excellent reliability with
a k at 0.72 for fathers, 1.00 for mothers,
0.90 for brothers, 0.73 for sisters, and
0.65 each for sons and daughters.16

Current heavy drinking was deter-
mined by asking respondents: “During
the past 12 months, about how often did
you have five or more drinks of any type
of alcohol in a single day?” Respon-
dents were also asked: “About how of-
ten would you say you usually drank
enough to feel drunk during the last 12
months? By drunk, I mean times when
your speech was slurred, you felt un-
steady on your feet or you had blurred
vision.” We also constructed a mea-
sure of the frequency with which re-
spondents drank 5 or more drinks dur-
ing their period of heaviest drinking in
their life. Respondents were asked
whether there were periods in their life
when they drank more than in the past
year. Respondents who answered yes
were then asked their frequency of
drinking and the amounts they usually
consumed on days they drank during

this period. They were also asked what
was the greatest amount they drank on
any day during that period and how fre-
quently they drank that amount. We
used data from these questions as well
as questions about frequency of drink-
ing 5 or more drinks in the past year to
determine their frequency of drinking
5 or more drinks during their period of
heaviest drinking.

Taking risks that might lead to in-
jury was assessed by the following ques-
tions, “In your life, did you ever get into
a situation while drinking or after drink-
ing that increased your chances of get-
ting hurt—like swimming, using ma-
chinery, or walking in a dangerous area
or around heavy traffic? Did that hap-
pen in the past 12 months?” Lifetime
and past year alcohol-related injury in-
volvement were explored by asking re-
spondents: “In your entire life, did you
ever accidentally injure yourself un-
der the influence of alcohol, for ex-
ample have a bad fall, or cut yourself
badly, get hurt in a traffic accident, or
anything like that? Did this happen in
the past 12 months?”

Statistical Analysis
All statistical analyses were con-
ducted using the SUDAAN statistical
package to account for the survey de-
sign.17 Age of drinking onset was cat-
egorized as younger than 14 years, each
year separately from 14 through 20
years, and 21 years or older (the mini-
mum legal drinking age throughout the
United States). Analyses focused only
on respondents who currently drink
and formerly drank and who re-
sponded to this question. The signifi-
cance of relationships between age of
drinking onset and respondent back-
ground characteristics was tested us-
ing x2 analysis.

We examined the relationship be-
tween age of drinking onset and fre-
quency of heavy drinking, adjusting for
backgroundcharacteristics includinghis-
tory of alcohol dependence through a se-
ries of multiple logistic regression analy-
ses. We examined the following
outcomes as dichotomous variables:
whether respondents drank at least 5 or
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more drinks at least once per week in the
past year; drank to intoxication at least
weekly in the past year; or drank 5 or
more drinks at least daily during the pe-
riod when respondents drank most
heavily. Odds ratios and 95% confi-
dence intervals were calculated describ-
ing the increased risk of these out-
comes for those with drinking onset
before age 14 years and at each age from
14 through 20 years relative to those who
started drinking at or after age 21 years.

To assess whether age of drinking on-
set was related to injury outcomes, we
also conducted multiple logistic regres-
sion analyses examining, as dichoto-
mous outcome variables, whether re-
spondents ever or in the past year got
into a situation while or after drinking
that increased their risk of injury; or un-
intentionally injured themselves while
under the influence of alcohol.

The regression analyses were con-
ducted twice. First, we entered the per-
sonal, social, and demographic char-
acteristics associated with age of
drinking onset, excluding alcohol de-
pendence and measures of heavy drink-
ing frequency, then we added mea-
sures of alcohol dependence and heavy
drinking. This was done to assess
whether any relationships between age
of drinking onset and injury involve-
ment were primarily a function of those
who started drinking earlier in life be-
ing more likely to experience more fre-
quent heavy drinking episodes.

We entered the frequency of heavy
drinking during the respondent’s heavi-
est drinking period into the regres-
sion analyses examining lifetime expo-
sure to injury risk and involvement, and
the past year frequency of heavy drink-
ing measures into the regression analy-
ses examining past year exposure to in-
jury risk and injury involvement. For
consistency across models, the entire
set of background variables was in-
cluded in the analysis of each drink-
ing and injury outcome.

RESULTS
Respondent characteristics are listed in
TABLE 1. Several subgroups in the study
were significantly more likely to have be-

gun drinking at earlier ages: respon-
dents who were male, younger, never
married, who had less than a high school
education, who currently or ever smoked
or used illicit drugs, or who were cur-
rently or ever dependent on alcohol, and
respondents reporting a family history of
alcoholism (all relationships, P,.001;
data available on request).

Frequent heavy drinking in the past
year and during the period when re-
spondents drank most was associated
with greater risk of injury involving al-
cohol. To illustrate, 29% of respon-
dents who drank to intoxication at least
weekly in the past year were in a situ-
ation that year after drinking that in-
creased their risk for injury compared
with 3% of drinkers who never drank
to intoxication in the past year
(P,.001). Seventeen percent who
drank to intoxication at least once per
week in the past year were injured un-
der the influence of alcohol in the past
year compared with 0.1% of drinkers
who never drank to intoxication in the
past year (P,.001).

Drinking Onset Age and
Subsequent Drinking Practices
Respondents who began drinking at
younger ages were much more likely
than those who did not start drinking
until they were 21 years or older to re-
port heavy drinking both in the year
prior to the survey and during their pe-
riod of heaviest drinking (FIGURE 1).
Those who started drinking prior to age
14 years were more than 3 times likely
to report consuming 5 or more drinks
on a single day at least once per week
during the past year. They were 7 times
more likely to report drinking enough
to be intoxicated at least once per week.
Further, they were 3 times more likely
to report drinking 5 or more drinks at
least once per week during their pe-
riod of heaviest drinking.

The regression analyses examining the
relationship between age of drinking on-
set and drinking behavior revealed that
even after controlling for diagnosis of al-
cohol dependence and other variables re-
lated to age of drinking onset, the
younger respondents were when they

started drinking, the more likely they
were in the past year to drink 5 or more
drinks on an occasion and to drink to
intoxication at least once per week
(TABLE 2). Compared with those who
began drinking at age 21 years or older,
those who began before age 14 years
were nearly 1.4 times more likely to

Figure 1. Heavy Drinking at Least Once per
Week According to Age of Drinking Onset
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Table 1. Characteristics of the National
Longitudinal Alcohol Epidemiology Survey
Sample (N = 42 862)

No. (%)

Ever drank alcohol* 27 081 (66)†
Before age 21 y 13 269 (49)
Before age 14 y 812 (3)

Alcohol dependent
Ever 5368 (13)
Past year 1713 (4)

Family history of alcoholism 10 481 (25)†
Drinking pattern each

week during past year
$5 Drinks in a

single day
2082 (5)

Drank to intoxication 635 (1)
Period of heaviest drinking

$5 Drinks on occasion
Weekly 7846 (18)
Daily 1708 (4)

In a situation that increased
risk of injury*

Ever 3933 (15)
Past year 776 (3)

Injured while under
the influence*

Ever 2150 (8)
Past year 378 (2)†

*Among persons who ever drank alcohol, n = 27 081.
†Indicates adjusted percentage of entire sample account-

ing for sample design.
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drink 5 or more drinks and 2.8 times
more likely to drink to intoxication at
least weekly in the past year. They were
also 2.8 times more likely to consume
5 or more drinks daily during their pe-
riod of heaviest drinking during their
lifetime.

Drinking Onset Age and
Subsequent Injury Risks
Early age of drinking onset was also
strongly related to both being in situa-
tions while or after drinking that in-
creased a person’s chances of being in-
jured and being injured while under the
influence of alcohol. Compared with re-
spondents who began drinking at age 21
years or older, those who began drink-
ing prior to age 14 years were nearly 7

times more likely to report having been
in situations that increased their chance
of injury ever in their lifetime and in the
past year (FIGURE 2). Persons drinking
prior to age 14 years were also 12 times
more likely to have ever been injured
while under the influence of alcohol ever
in their lifetime and in the past year
(FIGURE 3). These relationships were
generally monotonic from drinking age
onset at age 14 years to age 21 years or
older. The younger respondents were
when they began drinking, the more
likely they were to have been in situa-
tions that increased injury risk and to
have been injured under the influence
of alcohol.

The regression analyses on injury out-
comes (not including alcohol depen-

dence and drinking measures) (Models
1A and 1B in TABLE 3 and TABLE 4)
revealed that even after controlling for
other personal characteristics associ-
ated with age of drinking onset, respon-
dents who began drinking before age 14
years relative to those who started at age
21 years or older were 4.8 times more
likely tohaveeverbeeninasituationafter
drinkingthat increasedtheirriskof injury
and 2.4 times more likely to have done
so in the past year. They were also 4.9
times more likely to have ever been
injuredwhileunder the influenceofalco-
holand3.2timesmorelikelytohavebeen
injured this way in the past year. Even
when we also included in the regression
analysis measures of alcohol depen-
dence, frequency of drinking 5 or more
drinks during a respondent’s period of
heaviest drinking, and past year fre-
quency of drinking 5 or more drinks or
to intoxication (Models 2A and 2B in
Table 3 and Table 4), each of which were
independently related to our study out-
comes, those who began drinking prior
to age 14 years relative to those who
started at 21 years or older were 3 times
more likelyeverand1.5timesmore likely
in the past year to have been in a situa-
tion after drinking that increased their
risk of injury. They were also 3 times
more likely ever and 2 times more likely
inthepastyear tohavebeeninjuredwhile
under the influence of alcohol.

Further, lifetime elevated injury risks
were not confined to those who began
drinking before age 14 years. Persons
who began drinking in each age group
younger than 21 years relative to those
who started when they were 21 years or
older were significantly more likely dur-
ing their lives to have ever been injured
while under the influence of alcohol and
to have placed themselves in situations
after drinking that increased their risk of
injury. This was found even after con-
trolling for history of alcohol depen-
dence, frequency of heavy drinking dur-
ing respondents’ heaviest drinking
period, and numerous other character-
istics related to age of drinking onset
(Model 2A in Table 3 and Table 4).

Our analyses indicate that a large part,
but not all, of the relationship be-

Figure 2. Respondents in a Situation While
or After Drinking That Increased Chances of
Injury
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Figure 3. Injured While Under the Influence
of Alcohol According to Age of Drinking
Onset
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Table 2. Frequency of Heavy Drinking Occasions*

Age of Drinking
Onset, y

Drank Heavily $1 Occasion/Week in Past Year Heaviest Drinking
During Lifetime $5

Drinks per Day$5 Drinks on an Occasion Drank to Intoxication

,14 1.44 (1.10-1.88) 2.79 (1.75-4.45) 2.76 (2.13-3.58)

14 1.70 (1.20-2.42) 2.80 (1.84-4.77) 2.37 (1.65-3.40)

15 1.56 (1.19-2.03) 3.34 (2.11-5.29) 2.12 (1.61-2.79)

16 1.34 (1.07-1.69) 2.78 (1.83-4.23) 1.52 (1.21-1.91)

17 1.25 (0.99-1.58) 1.77 (1.13-2.78) 1.29 (1.00-1.67)

18 1.26 (1.02-1.55) 1.97 (1.29-3.03) 1.27 (1.03-1.57)

19 1.33 (1.02-1.72) 1.35 (0.72-2.55) 1.21 (0.91-1.62)

20 0.96 (0.70-1.31) 1.82 (1.05-3.16) 1.07 (0.79-1.45)

$21 1.00 1.00 1.00

*Values are expressed as odds ratio (95% confidence interval). Regression analyses adjusted for age, sex, race/
ethnicity (white non-Hispanic, black non-Hispanic, Hispanic, other), education, drug use (current, former, never), smok-
ing status (current, former, never), marital status (never married, married, other), family history of alcoholism, and
alcohol dependence (current, former, never).
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tween early age of drinking onset and
unintentional injury while under the in-
fluence of alcohol in the past year re-
sulted from those who began drinking
at an early age reporting more fre-
quent heavy drinking in the past year.
Persons who began drinking in each age
group 17 years and younger were sig-
nificantly more likely than those start-
ing at age 21 years and older to have
been injured after drinking in the past
year when we controlled for the initial
set of characteristics related to age of
drinking onset (Model 1B in Table 4).
However, after further adjusting for di-
agnosis of alcohol dependence and for
frequency of drinking 5 or more drinks
on an occasion or to intoxication in the
past year, only those who began drink-
ing prior to age 14 years were still sig-
nificantly (2 times) more likely to have
been injured in the past year while un-
der the influence of alcohol (Model 2B
in Table 4).

Frequent heavy drinking in the past
year, which is more common among
those who started drinking early in life,
is particularly problematic given the dis-
proportionate willingness of people
who began drinking early in life to place
themselves in situations after drink-
ing that increase their risk of injury
(Table 3). Even after controlling for
measures of current alcohol depen-
dence and past year frequency of drink-
ing 5 or more drinks or to intoxica-
tion, persons who began drinking prior
to age 18 years were also significantly
more likely than those starting at age
21 years or older to place themselves
in situations after drinking in the past
year that increased their risk of injury
(Model 2B in Table 3).

COMMENT
Strategies to delay the age persons be-
gin drinking, such as the minimum le-
gal drinking age of 21 years, have been
found to reduce drinking,18 alcohol-
related traffic deaths,19 and deaths from
other unintentional injuries among per-
sons younger than 21 years.20 One study
indicated that the law also reduced
drinking among persons 21 to 25 years
who grew up in states with minimum

legal drinking ages of 21 years relative
to other states,18 but the effect of the law
on injury involvement during adult
years was not studied. Previous US stud-
ies have also indicated that the younger
people are when they begin drinking,
the greater the likelihood they will ex-
perience alcohol dependence during
their lifetime.11,12

This report indicates that early age of
drinking onset is associated with fre-
quent heavy drinking later in life not
only for persons with diagnosable alco-

hol dependence, but other drinkers as
well. This, in turn, heightens the risk of
alcohol-related injuries for persons both
when they are below and above the le-
gal drinking age of 21 years. Further,
those who began drinking at younger
ages more often report placing them-
selves in situations after drinking that
increase risk of injury, not only when
they are younger than 21 years, but also
as adults. This was found not only
among respondents dependent on alco-
hol and others who frequently drink

Table 3. Increased Risk of Injury After Drinking*

Age of Drinking
Onset, y

Odds Ratio (95% Confidence Interval)

Ever in Situation After
Drinking That Increased

Risk of Injury

In a Situation After Drinking
in the Past Year That Increased

Risk of Injury

Model 1A Model 2A Model 1B Model 2B

,14 4.82 (3.96-5.89) 3.04 (2.47-3.74) 2.38 (1.52-3.71) 1.52 (0.95-2.43)

14 5.23 (4.20-6.32) 3.65 (2.86-4.67) 2.85 (1.81-4.47) 1.66 (1.03-2.70)

15 4.96 (4.10-5.99) 3.32 (2.72-4.06) 3.52 (2.31-5.35) 1.97 (1.27-3.04)

16 3.29 (2.80-3.88) 2.39 (2.01-2.84) 2.64 (1.76-3.94) 1.70 (1.10-2.62)

17 3.01 (2.52-3.61) 2.34 (1.94-2.82) 2.53 (1.70-3.76) 1.69 (1.11-2.56)

18 2.05 (1.76-2.39) 1.76 (1.50-2.07) 1.40 (0.97-2.01) 1.10 (0.74-1.67)

19 1.94 (1.56-2.43) 1.68 (1.34-2.12) 1.71 (1.06-2.78) 1.45 (0.88-2.38)

20 1.44 (1.15-1.80) 1.35 (1.06-1.76) 1.53 (0.90-2.61) 1.60 (0.91-2.83)

$21 1.00 1.00 1.00 1.00

*Models 1A and 1B are adjusted for age, sex, race/ethnicity (white non-Hispanic, black non-Hispanic, Hispanic, other),
education, drug use (current, former, never), smoking status (current, former, never), marital status (married, never
married, other), and family history of alcoholism. Models 2A and 2B are adjusted for all variables in Models 1A and
1B and for history of alcohol dependency (current, former, never), frequency of drinking 5 or more drinks on an oc-
casion during the period when the respondent drank the most or in the past year, and frequency of drinking 5 or
more drinks on an occasion or drinking to intoxication.

Table 4. Injured Under the Influence of Alcohol*

Age of Drinking
Onset, y

Odds Ratio (95% Confidence Interval)

Ever Unintentionally Injured
When Under the Influence

of Alcohol

Unintentionally Injured
in the Past Year When Under

the Influence of Alcohol

Model 1A Model 2A Model 1B Model 2B

,14 4.99 (3.91-6.36) 2.98 (2.29-3.89) 3.19 (1.77-5.78) 1.96 (1.03-2.56)

14 4.49 (3.47-5.81) 2.96 (2.26-3.88) 2.85 (1.63-4.97) 1.46 (0.84-2.53)

15 4.69 (3.79-5.85) 3.14 (2.48-3.97) 2.98 (1.75-5.08) 1.62 (0.93-2.85)

16 3.18 (2.58-3.92) 2.38 (1.90-2.98) 2.04 (1.21-3.43) 1.24 (0.73-2.13)

17 2.67 (2.12-3.36) 2.12 (1.66-2.71) 2.15 (1.29-3.58) 1.42 (0.85-2.37)

18 1.52 (1.25-1.86) 1.33 (1.08-1.64) 1.14 (0.69-1.89) 0.83 (0.56-1.37)

19 1.59 (1.25-1.86) 1.42 (1.07-1.89) 1.34 (0.70-2.57) 1.10 (0.58-2.07)

20 1.41 (1.04-1.91) 1.39 (1.01-1.91) 1.14 (0.57-2.28) 1.20 (0.62-2.33)

$21 1.00 1.00 1.00 1.00

*Models 1A and 1B are adjusted for age, sex, race/ethnicity (white non-Hispanic, black non-Hispanic, Hispanic, other),
education, drug use (current, former, never), smoking status (current, former, never), marital status (married, never
married, other), family history of alcoholism, and history of alcohol dependence (past year, former, never). Models 2A
and 2B are adjusted for all variables in Models 1A and 1B and for frequency of drinking 5 or more drinks on an oc-
casion during the period when the respondent drank the most or in the past year, and frequency of drinking 5 or
more drinks on an occasion or drinking to intoxication.
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heavily and to intoxication, but also
among other respondents who drink. Fi-
nally, persons who began drinking in
each age group younger than 21 years
relative to those starting after age 21
years were significantly more likely dur-
ing their lives to have been injured while
under the influence of alcohol. This was
found even after controlling for history
of alcohol dependence, frequency of
heavy drinking during respondents’
heaviest drinking period, and numer-
ous characteristics related to age of
drinking onset.

We should caution that this study’s
results were based on self-report in a
cross-sectional survey, and hence may
be subject to limitations associated with
self-report. On the one hand, social de-
sirability biases may foster underre-
porting of alcohol use and injury in-
volvement after drinking. On the other
hand, persons willing to report heavy
drinking may be less hesitant than oth-
ers to report injury involvement after
drinking. Although the sample was na-
tionally representative, large, and the
response rate was excellent, it would be
useful to replicate these results in a lon-
gitudinal study with chemical mark-
ers in addition to self-report.

It is possible that people who engage
in a variety of deviant or illegal behav-
iors at an early age are more likely to con-
tinue them later in life. For example,
childhood conduct disorder has been as-
sociated with substance abuse later in
life.21 However, the relationships be-
tween early drinking onset and recent
heavy drinking and injury involve-
ment were independent of the current
or past use of illegal drugs or tobacco.

Our findings indicate a need for ad-
ditional research in 2 areas. First, re-
search is needed to explain why start-
ing to drink at an early age relates to
alcohol dependence and to heavier
drinking later in life, even among per-
sons who are not dependent. Genetics
may play a role by predisposing certain
individuals to exhibit tolerance to the
physiologic effects of alcohol early in
their drinking careers, thereby contrib-
uting to the establishment of heavier
drinking patterns that persist later in

life.22 Familial influences, both genetic
and environmental, may account for the
early onset/later dependence relation-
ship.23 Persons who drink earlier may
have physiologic changes that contrib-
ute to greater tolerance and the need to
drink more to achieve the same plea-
surable sensations after drinking. Per-
sons who started drinking earlier in life
may have learned to drink in less con-
trolled situations with peers whose
drinking norms are to drink to intoxi-
cation rather than with family and par-
ents who might drink more moder-
ately. Also, persons who develop
alcoholism later in life may have had
more adverse experiences in child-
hood such as psychological, physical and
sexual abuse, domestic violence, and
substance abuse by parents.24 Drinking
earlier and more heavily may be an at-
tempt to cope with these experiences.

Second, research needs to examine
why, even when diagnosis of alcohol de-
pendence and measures of frequency of
lifetime and past year heavy drinking
are controlled, persons who began
drinking at an earlier age are more likely
after drinking to place themselves in
situations that pose risk of injury. Sev-
eral explanations are possible. Those
who begin drinking at an early age may
be less fearful of injury and situations
that pose risk of injury. Some may de-
rive pleasure or a sense of self-esteem
by taking risks associated with injury.
It is well-known that persons who drive
after drinking, for example, are more
likely to speed and are less likely to wear
seat belts.25 Alternatively, persons who
start drinking at earlier ages may not
be as aware or appreciate how alcohol
increases injury risk. Studies have
shown that people who drive after
heavy drinking are more likely to be-
lieve they can drive safely after higher
amounts of alcohol consumption.26

They may believe for example the risk
of traffic crashes and other injuries in-
crease only for people who are visibly
intoxicated. Also, their heavier con-
sumption of alcohol may further im-
pair the judgment of those who start
drinking at a younger age. After drink-
ing, they may be less likely than when

sober to recognize situations that pose
risk of injury or to fully appreciate the
risks posed by those situations.

While research needs to be done to
determine whether delaying the onset
of drinking will prevent alcohol-
related injury later in life, we think our
findings provide important informa-
tion for physicians and other health care
providers to share with their adoles-
cent patients about risks associated with
early age of drinking onset. They should
explore the age their patients started to
drink and advise their patients that
people who start drinking at early ages
not only have an increased risk of de-
veloping alcohol dependence, they also
have an increased risk of experiencing
motor vehicle and other uninten-
tional injuries, which are the major
causes of death among adolescents and
young adults. Recent national surveys
indicate that after a decade of decline,
the percentage of high school seniors
who drink, drink heavily, and drive af-
ter drinking has increased in the past
2 years.27 The study reported here sup-
ports efforts to expand clinical, educa-
tional, legal, and community interven-
tions that delay onset of drinking.
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One swears by wholemeal bread, one by sour milk;
vegetarianism is the only road to salvation of some,
others insist not only on vegetables alone, but on eat-
ing those raw. At one time the only thing that mat-
ters is calories; at another time they are crazy about
vitamins or about roughage. The scientific truth may
be put quite briefly: eat moderately, having an ordi-
nary mixed diet, and don’t worry.

—Sir Robert Hutchison (1871-1960)
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