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IMPORTANCE The prevalence of underage alcohol use has been studied extensively, but binge
drinking among youth in the United States is not yet well understood. In particular,
adolescents may drink much larger amounts than the threshold (5 drinks) often used in
definitions of binge drinking. Delineating various levels of binge drinking, including extreme
levels, and understanding predictors of such extreme binge drinking among youth will benefit
public health efforts.

OBJECTIVE To examine the prevalence and predictors of 5+ (�5 drinks) binge drinking and of
10+ (�10 drinks) and 15+ (�15 drinks) extreme binge drinking among 12th graders in the
United States.

DESIGN, SETTING, AND PARTICIPANTS A nonclinical nationally representative sample of high
school seniors in the annual Monitoring the Future study between 2005 and 2011. The
sample included 16 332 high school seniors (modal age, 18 years) in the United States.
Response rates were 79.1% to 84.7%.

MAIN OUTCOMES AND MEASURES Prevalence of consuming 5 or more, 10 or more, and 15 or
more drinks in a row in the last 2 weeks.

RESULTS Between 2005 and 2011, a total of 20.2% of high school seniors reported 5+ binge
drinking, 10.5% reported 10+ extreme binge drinking, and 5.6% reported 15+ extreme binge
drinking in the last 2 weeks. Rates of 5+ binge drinking and 10+ extreme binge drinking have
declined since 2005, but rates of 15+ extreme binge drinking have not significantly declined.
Students with college-educated parents were more likely to consume 5 or more drinks but
were less likely to consume 15 or more drinks than students whose parents were not college
educated. Students from more rural areas were more likely than students from large
metropolitan areas to consume 15 or more drinks. Substance-related attitudes, socializing
with substance-using peers, the number of evenings out with friends, and other substance
use (cigarettes and marijuana) predicted all 3 levels of binge and extreme binge drinking.

CONCLUSIONS AND RELEVANCE Binge drinking at the traditionally defined 5+ drinking level
was common among high school seniors representative of all 12th graders in the contiguous
United States. A significant segment of students also reported extreme binge drinking at
levels 2 and 3 times higher. These data suggest the importance of assessing multiple levels of
binge drinking behavior and their predictors among youth to target effective screening and
intervention efforts.
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A dolescent alcohol consumption is a major public health
problem in the United States and a high priority for or-
ganizations, such as the Office of the Surgeon General,1

Centers for Disease Control and Prevention,2 World Health
Organization,3 American Academy of Pediatrics,4 and Na-
tional Institute on Alcohol Abuse and Alcoholism.5 Approxi-
mately 5000 persons younger than 21 years die each year from
alcohol-related fatalities,6 while problems linked to under-
age drinking were estimated in 2001 to cost about $62 billion.7

Underage drinking is also a predictor of alcohol problems and
early mortality in adulthood.8-11

Consuming a large amount of alcohol in a single sitting
(binge or heavy-episodic drinking) confers acute risks (eg, in-
jury, impaired driving, and alcohol poisoning) and long-term
risks (eg, liver damage, alcohol dependence, and alterations to
the developing brain).2,12-15 In alcohol studies, binge drinking
is commonly defined as 5 or more drinks16 (or ≥4 for women
and ≥5 for men16,17) based on the approximation that consum-
ing 5 drinks in a 2-hour period would lead to a blood alcohol
concentration of up to 80 mg/dL (0.08%) for the typical
adult.17 The 5+ measure has been a valuable tool for research
predicting consequences of alcohol use.16,18-20 However, sole
reliance on a 5+ binge drinking threshold obscures meaningful
variance in the quantity of alcohol consumed per occasion. Se-
rious acute consequences of alcohol use are considerably more
likely at very high levels of alcohol use.21,22 Despite the known
risks, the extent of alcohol use among youth at the high end of
binge drinking remains unclear.

Recent studies using multiple cutoffs for binge drinking have
foundvariableconsequences(eg,highriskforinjuriesat≥5drinks
for women and ≥8 drinks for men23) and have shown that con-
siderablenumbersofpersonsengageinhighlevelsofbingedrink-
ing (eg, in a sample aged 19-30 years, 14.7% reported ≥10 and 5.6%
reported ≥15 drinks in a row in the last 2 weeks24). Significant sex
differences at various levels of binge drinking in a sample of first-
term college freshmen were found (33.7% of women vs 40.6%
of men at ≥4 drinks for women and ≥5 drinks for men, 8.2% vs
19.9% at ≥8 drinks for women and ≥10 drinks for men, and 1.8%
vs 7.6% at ≥12 drinks for women and ≥15 drinks for men25). In-
creasingly, studies document risky single-occasion drinking (≥10
drinks for women and ≥11 drinks for men)26 and event-specific
drinking with particularly high levels of alcohol use27 (eg, drink-
ing during spring break,28-32 in 21st-birthday celebrations,33-37 at
sportingevents,38,39 andforlocalandnationalholidays19,40).Thus
far, a large proportion of the research on binge drinking16,25,41-44

and the few studies20,25 on more extreme binge drinking focus
on college students, often from single universities.

To date, research has not examined extreme binge drink-
ing or the prevalence of consuming dangerously high levels of
alcohol in one sitting specifically among youth. Despite de-
clines in overall alcohol use among teens in the last decade and
a half, alcohol exposure remains high. In 2011, a total of 70%
of US 12th graders reported using alcohol in their lifetime, 51%
reported ever being drunk, and 22% reported binge drinking
(≥5 drinks in a row) in the last 2 weeks.45 Rates are generally
similar or higher in other Western countries.46,47

Drawing on theoretical perspectives and comprehensive
reviews,48-52 as well as empirical literature cited below, this

study examines common US sociodemographic predictors and
high school risk and protective factors associated with binge
drinking and extreme binge drinking. To identify the youth at
highest risk, the study compares empirically supported risk fac-
tors for consuming at least 5, 10, and 15 drinks in a row. For tra-
ditionally defined binge drinking (≥5 drinks), demographic find-
ings have shown that male sex, white race/ethnicity, and higher
parental education or socioeconomic status are consistent pre-
dictors of greater alcohol use among adolescents.45,49,53-55 Binge
drinking also differs in relation to geographic region and ur-
banicity: The Midwest and Northeast have the highest rates
of 5+ binge drinking,45 and rural high school students have
higher rates of alcohol abuse, particularly for boys.56 Stu-
dents who are more religious exhibit lower levels of binge drink-
ing than their peers.57-59 Risk and protective factors within the
school and peer context,49,60-62 including lower mean grades,
plans to attend college, and higher frequency of skipping
school, also predict greater adolescent alcohol use. During high
school, students who believe that their friends get drunk are
more likely to drink themselves.63-65 Additional risk factors in-
clude a lower level of disapproval and a lower perceived risk
of binge drinking.45,62,66 The use of other substances, includ-
ing cigarettes and marijuana, is consistently correlated with
heavier drinking.50,62

Methods
Study Design
The study was approved by a University of Michigan institu-
tional review board. To our knowledge, this is the first na-
tional study to date to examine extreme binge drinking among
youth. It uses data from the annual Monitoring the Future
study45 to examine the prevalence and predictors of 5+ (≥5
drinks) binge drinking and of 10+ (≥10 drinks) and 15+ (≥15 drinks)
extreme binge drinking among nationally representative
samples of American high school seniors between 2005 and 2011.
Annually since 1975, the Monitoring the Future study has used
questionnaires administered in classrooms to survey nation-
ally representative samples of about 16 000 American high
school seniors (modal age, 18 years) each year.67 Measures as-
sessing 5+ binge drinking have been included since the incep-
tion of the study and are consistent with other investigations16;
measures of extreme binge drinking were added in 2005.

The analyses used cohorts of 12th graders from the high
school classes of 2005 to 2011 who answered questions regard-
ing 5+ binge drinking and 10+ and 15+ extreme binge drink-
ing. Measures of 10+ and 15+ extreme binge drinking were in-
cluded on 1 of 6 questionnaire forms. Multiple questionnaire
forms were used to decrease respondent burden and were ran-
domly assigned within classrooms to individuals. Analyses ac-
counted for the complex multistage sample design, and the
data were weighted to adjust for differential selection prob-
abilities. Response rates for surveys from 2005 to 2011 were
79.1% to 84.7%, with almost all nonresponse because of ab-
senteeism. The weighted sample (n = 16 332) is 52.3% female
and 64.5% white, 11.0% black, 13.1% Hispanic, and 11.5% of
other race/ethnicity.
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Measures
Binge Drinking and Extreme Binge Drinking
The question “During the last 2 weeks, how many times (if any)
have you had 5 or more drinks in a row?” assessed 5+ binge
drinking. The same stem question assessed 10+ extreme binge
drinking (≥10+) and 15+ extreme binge drinking (≥15+) in the
last 2 weeks. Response options were none, once, twice, 3 to 5
times, 6 to 9 times, and 10 or more times. For these analyses,
responses were dichotomized as none (0) or any (1). A drink
was defined for respondents as any of the following: “a 12-
ounce can (or bottle) of beer; a 4-ounce glass of wine; a 12-
ounce bottle (or can) of wine cooler; or a mixed drink, shot glass
of liquor, or the equivalent.”

Demographics
Cohort year was a continuous variable for the years 2005 to 2011.
Sex was coded as male (1) or female (0). Race/ethnicity was
dummy coded as white (reference group), black, Hispanic, or
other. Parental college education served as a proxy for socioeco-
nomic status, with the maximum maternal or paternal educa-
tion coded as some college or more (1) or no college education
(0). Geographic region was defined as the region in which the re-
spondent’s school was located and included the South (reference
group), Northeast, Midwest, and West. Population density re-
ferred to the area surrounding the respondent’s school, classi-
fied based on US Census Bureau categories as large metropoli-
tan statistical area (MSA) (such as urban areas) (reference group),
other MSA (such as suburbs), or non-MSA (such as rural areas).
Religiosity was based on the self-reported importance of religion
and was coded from not important (1) to very important (4).

High School Risk and Protective Factors
For educational success and plans, grades in high school were
coded from D or lower (1) to A (9). College plans were coded as
planning to graduate from a 4-year college or more (1) and plan-
ning on less than a 4-year college education (0). The number of
days students reported cutting school (ie, missing without an
excuse) in the last 4 weeks was coded from none (1) to 11 or more
(7). For social life and substance-related attitudes, evenings out
without parents in a typical week were coded from less than 1
evening (1) to 6 or 7 evenings (6). Students’ beliefs about how
many of their friends get drunk at least once a week were coded
as none (1) to all (5). Alcohol attitudes were measured by dis-
approval of binge drinking (ie, ≥5 drinks) on the weekend, scored
as do not disapprove (1) to strongly disapprove (3), and by per-
ceived risk of binge drinking on the weekend, scored as no risk
(1) to great risk (4). Finally, other substance use predictors were
cigarette use in the last 30 days, scored from none (1) to 2 or more
packs per day (7), and marijuana use in the last 30 days, scored
from none (1) to 40 or more times (7).

Results
The prevalence rates of 5+ binge drinking, 10+ extreme binge
drinking , and 15+ extreme binge drinking in the full sample
and by sex, race/ethnicity, parental education, geographic re-
gion, and population density are given in Table 1. Among 12th

graders, 20.2% reported consuming 5 or more alcoholic drinks,
10.5% reported consuming 10 or more drinks, and 5.6% re-
ported consuming 15 or more drinks in a row at least once in
the last 2 weeks. The table summarizes the considerable varia-
tion in these rates as a function of the sociodemographic char-
acteristics. Cohort year was negatively correlated with 5+ binge
drinking and 10+ extreme binge drinking but not with 15+ ex-
treme binge drinking. χ2 Tests revealed significant differ-
ences (P < .001) by sex, race/ethnicity, parental education, and
population density, with one exception: 5+ binge drinking rates
did not vary by population density. Pairwise comparisons are
given in the table. Below, we consider in more detail sociode-
mographic differences in a multivariate context with the other
covariates. We also examined interactions of all predictors by
cohort year; only 1 of 60 reached the P < .05 statistical signifi-
cance level. This indicates that the associations between pre-
dictors and outcomes have remained stable over time.

Table 2 gives estimates of the partial predictive power of
the demographic and high school risk factors for binge drink-
ing and extreme binge drinking based on multivariate logistic
regression models. Dummy variables were included for all pre-
dictors with missing data, with means also assigned for con-
tinuous predictors. Students with missing data on sex were
more likely to binge drink at all levels. Students with missing
data on high school grades were less likely to engage in 5+ binge
drinking. Those with missing data on college plans were more
likely to engage in 5+ binge drinking. Students with missing
data on days cutting school were more likely to report 15+ binge
drinking. Students with missing data on disapproval of binge
drinking were more likely to engage in all levels of binge drink-
ing. Those with missing data on perceived risk of binge drink-
ing were less likely to report 5+ binge drinking. Students with
missing data on cigarette or marijuana use had greater odds
of 15+ binge drinking. There were no significant differences be-
tween students having missing data compared with students
having valid data for religiosity, race/ethnicity, and parental
education, as well as for friends getting drunk and evenings
out with friends.

Young men were more likely than young women to en-
gage in all levels of binge drinking. Differences by race/
ethnicity indicated that white students were more likely to en-
gage in all levels of binge drinking than black students and were
more likely to report 5+ binge drinking and 10+ extreme binge
drinking than students of most other races/ethnicities. White
students and Hispanic students did not differ. The associa-
tion between parental education and binge drinking differed
across the thresholds of binge drinking. Compared with stu-
dents whose parents were not college educated, students
whose parents were college educated had greater odds of en-
gaging in 5+ binge drinking and lower odds of engaging in 15+
extreme binge drinking, with no difference in 10+ extreme
binge drinking rates. There were few differences by geo-
graphic region or population density, although students in the
Northeast and West were less likely to engage in 15+ extreme
binge drinking than students in the South. Compared with stu-
dents in large MSA areas, students in non-MSA (ie, more ru-
ral) areas had greater odds of engaging in 15+ extreme binge
drinking. High school grades and college plans did not pre-
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dict binge drinking at any threshold in multivariate analyses.
For all binge levels, greater odds of binge drinking were pre-
dicted by cutting school for more days, perceiving that more
friends get drunk, and spending more evenings out with
friends. Disapproving of binge drinking and perceiving greater
risk of 5+ binge drinking predicted lower odds in all cases. Fi-
nally, last-month cigarette and marijuana users were more
likely to report binge drinking at all levels.

While most predictors were in the same direction and of
similar magnitude across the 3 thresholds of binge drinking,
a notable exception was parental education: Students with
more educated parents had higher odds of 5+ binge drinking
but lower odds of 15+ extreme binge drinking. In addition, stu-
dents of “other” races/ethnicities were less likely than white
students to engage in 5+ binge drinking and 10+ extreme binge
drinking, although there was no difference for 15+ extreme
binge drinking. There were few regional differences in predic-
tors of binge drinking, although students in the Northeast and
West were less likely than students in the South to engage in
15+ extreme binge drinking. Despite these few and important

exceptions, most risk factors had consistent patterns of asso-
ciation with the 3 thresholds of binge drinking and extreme
binge drinking.

Discussion
Our objectives were to quantify and draw attention to the
prevalence of extreme binge drinking rates among the na-
tion’s high school seniors and to examine predictors of these
behaviors. We estimate that more than 1 in 10 high school se-
niors had 10 or more drinks in a row and more than 1 in 20 had
15 or more drinks in a row at least once in the last 2 weeks.
Within a 2-week period, among high school seniors who re-
port consuming 5 or more drinks in a row, more than half re-
port consuming 10 or more drinks in a row, and among those
who report consuming 10 or more drinks in a row, more than
half report consuming 15 or more drinks in a row. In addition,
some subgroups (eg, young men, students from more rural
areas, and individuals of white race/ethnicity) show particu-

Table 1. Binge Drinking and Extreme Binge Drinking Prevalence by Demographic Subgroupsa

Variable

%

5+ Binge
Drinking

Extreme Binge Drinking

10+ 15+

Total (n = 16 332) 20.2 10.5 5.6

Cohort year

2005 (n = 2438) 22.0 10.5 5.5

2006 (n = 2330) 22.0 12.6 7.0

2007 (n = 2374) 20.5 10.8 5.2

2008 (n = 2288) 19.2 10.1 5.2

2009 (n = 2249) 20.7 10.4 5.8

2010 (n = 2356) 18.5 9.6 6.0

2011 (n = 2297) 18.1 9.6 4.4

Sex

Female (n = 7963) 15.0b 5.3b 2.3b

Male (n = 7266) 24.7c 15.1c 8.3c

Race/ethnicity

White (n = 9656) 23.8b 12.5b 6.3b

Black (n = 1740) 7.6c 3.2c 1.8c

Hispanic (n = 2112) 15.9d 7.7d 4.6d

Other (n = 1794) 14.5e 7.0e 4.4e

Parental education

No college education (n = 4076) 18.1b 10.1b 6.0b

Some college or more (n = 10 724) 20.3c 9.9c 4.8c

Geographic region

South (n = 5879) 18.4b 10.3b 5.9b,c

Northeast (n = 3040) 24.2c 11.9b,c 5.2b

Midwest (n = 3891) 22.7c 12.8c 7.3c

West (n = 3522) 16.9b 7.3d 3.5d

Population density

Large MSA (n = 4900) 20.4b 10.1b 4.9b

Other MSA (n = 7875) 19.8b 9.9b 5.2b

Non-MSA (n = 3556) 20.7b 12.5c 7.4c

Abbreviation: MSA, metropolitan
statistical area.
a Measures assessed consumption of

at least 5, 10, and 15 drinks in a row
in the last 2 weeks. There were
missing data on sex (n = 1030),
race/ethnicity (n = 1031), and
parental education (n = 1532); those
with missing data on these variables
tended to report higher rates of
binge drinking. Correlation
coefficients between cohort year
and each of the binge drinking
behaviors are r = 0.03 (P< .001) for
5+ binge drinking, r = 0.02 (P < .01)
for 10+ extreme binge drinking, and
r = 0.01 (P< .07) for 15+ binge
drinking. χ2 Tests for difference in
proportions across each of the 3
thresholds of binge drinking by sex,
race/ethnicity, parental education,
and population density were all
significant at P < .001, with one
exception: there were no significant
differences based on population
density for 5+ binge drinking.
Pairwise comparisons are shown by
superscript values, where different
superscript values indicate
significant differences at P < .05.
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larly high rates of extreme binge drinking. Such high levels of
alcohol intake clearly put youth at risk for injuries and fatali-
ties from alcohol-related suicide, drowning, homicide, alco-
hol poisoning, and motor vehicle crashes.6

Although 5+ binge drinking specifically and the fre-
quency of drinking generally have decreased among adoles-
cents since record high levels in the late 1970s and early 1980s
and have continued since 2005 to decrease further,45 the pe-
riod since 2005 has not shown such declines for 15+ extreme
binge drinking. This suggests that extreme binge drinking be-
havior may be less affected by changing norms and is more en-
trenched in specific adolescent subcultures,68 as has been ar-
gued for the college level.69

Many of the sociodemographic and risk factors predic-
tive of 5+ binge drinking were similarly predictive of 10+ and
15+ extreme binge drinking. In particular, young men en-
gaged in more binge drinking at all levels than young women,
and youth of white race/ethnicity engaged in more binge drink-
ing at all levels than those of black, Hispanic, or other races/
ethnicities, similar to findings for lower-level drinking in prior

empirical studies.45,70,71 Related behaviors and attitudes about
drinking predicted binge drinking at all levels. The fact that the
same risk factors predicted 5+ binge drinking and 10+ and 15+
extreme binge drinking suggests that additional, more prog-
nostic predictors for the different thresholds of binge drink-
ing are needed.

We found some predictors that varied in magnitude de-
pending on the threshold of binge drinking. In particular, higher
parental education was a risk factor for 5+ binge drinking but
was a protective factor against 15+ extreme binge drinking. This
finding adds nuance to reports that youth of higher socioeco-
nomic status are at greater risk for binge drinking,45,53-55,72 sug-
gesting that their risk is for the lower threshold of binge drink-
ing; at the same time, youth of lower socioeconomic status and
those from more rural areas may be at higher risk for very ex-
treme binge drinking and concomitant consequences.

Clearly, a combination of classic binge drinking measures
and assessments of extreme binge drinking is warranted to re-
fine our understanding of such high levels of alcohol use among
youth. Differentiating between levels of binge drinking, in

Table 2. Multivariate Logistic Regressions Predicting Binge Drinking and Extreme Binge Drinking
Among US 12th-Grade Studentsa

Variable

Odds Ratio (95% CI)

5+ Binge
Drinking

Extreme Binge Drinking

10+ 15+

Demographic Subgroups

Cohort year 0.99 (0.96-1.02) 1.01 (0.97-1.05) 1.01 (0.97-1.06)

Male sexb 1.45 (1.28-1.64)c 2.74 (2.32-3.24)c 3.20 (2.61-3.94)c

Race/ethnicityd

Black 0.38 (0.27-0.51)c 0.31 (0.21-0.46)c 0.38 (0.22-0.66)c

Hispanic 0.86 (0.72-1.04) 0.88 (0.68-1.14) 1.18 (0.85-1.65)

Other 0.65 (0.54-0.79)c 0.69 (0.53-0.90)e 1.04 (0.75-1.42)

Geographic regionf

Northeast 1.14 (0.94-1.40) 0.99 (0.79-1.23) 0.72 (0.56-0.94)g

Midwest 1.05 (0.89-1.23) 1.05 (0.86-1.30) 1.07 (0.84-1.38)

West 1.06 (0.87-1.30) 0.81 (0.59-1.12) 0.67 (0.47-0.96)g

Population densityh

Other MSA 0.94 (0.80-1.09) 0.98 (0.81-1.19) 1.12 (0.90-1.40)

Non-MSA 0.93 (0.77-1.11) 1.20 (0.95-1.51) 1.51 (1.15-1.99)e

Parental education some college
or morei

1.22 (1.07-1.40)g 0.98 (0.82-1.17) 0.79 (0.64-0.99)g

Religiosity 0.94 (0.88-1.00) 1.00 (0.93-1.09) 0.93 (0.84-1.03)

High School Risk and Protective Predictors

Educational success and plans

High school grades 1.01 (0.98-1.04) 1.01 (0.97-1.05) 1.02 (0.96-1.08)

College plansj 0.97 (0.81-1.15) 0.84 (0.69-1.04) 0.84 (0.66-1.08)

Days cut school 1.09 (1.05-1.14)c 1.07 (1.02-1.12)e 1.11 (1.05-1.17)c

Social life and
substance-related attitudes

Evenings out with friends 1.23 (1.18-1.29)c 1.17 (1.11-1.25)c 1.16 (1.07-1.25)c

Friends get drunk 1.72 (1.64-1.81)c 1.83 (1.70-1.96)c 1.83 (1.67-1.99)c

Disapprove of binge drinking 0.49 (0.45-0.53)c 0.50 (0.44-0.57)c 0.49 (0.41-0.59)c

Perceived risk of binge drinking 0.70 (0.67-0.74)c 0.68 (0.64-0.73)c 0.72 (0.65-0.78)c

Other substance use

Cigarettes 1.38 (1.31-1.46)c 1.32 (1.23-1.41)c 1.35 (1.26-1.45)c

Marijuana 1.23 (1.18-1.27)c 1.20 (1.16-1.24)c 1.17 (1.12-1.23)c

Abbreviation: MSA, metropolitan
statistical area.
a Unweighted n = 16 330 (weighted

n = 16 332). Dummy variables were
included for missing data on sex and
race/ethnicity. All high school
predictors were controlled for but
are not included in the table.

b Reference category is female.
c P < .001.
d Reference category is white.
e P < .01.
f Reference category is South.
g P < .05.
h Reference category is large MSA.
i Reference category is no college

education.
j Reference category is planning to

get less education than a 4-year
college degree.
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terms of behavioral predictors and resulting consequences,
may help determine specific risks and contribute to more ef-
fective screening and tailored intervention methods. The re-
sults of this study help reconcile what seemed like conflict-
ing findings, namely, that reported levels of 5+ binge drinking
were declining in recent years among adolescents45 at the same
time that medical emergencies involving alcohol use by teens
were rising.73

Important strengths of the study include the nationally rep-
resentative data, with the ability to examine demographic and
regional differences across multiple recent years. The study
has several limitations. First, high school dropouts were not
included in the sampling frame. Because 5+ binge drinking
tends to be higher among those who have early school
difficulties,60 our prevalence estimates may be conservative
compared with a full population of 18-year-olds. Second, the
same measures of binge drinking were used for male and fe-
male youth, although sex differences in average size and me-
tabolism of alcohol mean that the same number of drinks is

likely riskier for young women than for young men. Third, the
available data were based on self-report of youth consump-
tion of 5, 10, or 15 or more drinks in a row, although an exact
definition was not given. It also may be difficult for respon-
dents to remember the number of drinks consumed at these
high levels. Of course, this limitation comes with the benefits
of large national samples. Future research should document
the contexts of drinking and the duration of the drinking oc-
casion and consequences experienced. Additional work is
needed to assess extreme binge drinking in other popula-
tions, including youths 19 years or older, and may consider a
broader range of family, school, and community risk factors,
as well as genetic and mental health indicators to describe more
clearly the cause of the different levels of binge drinking. The
documented rates of extreme binge drinking, and the fact that
they have not changed across recent historical time, support
the need for additional research to develop effective preven-
tion and intervention strategies to reduce high-risk alcohol be-
haviors of youth.

ARTICLE INFORMATION

Accepted for Publication: March 18, 2013.

Published Online: September 16, 2013.
doi:10.1001/jamapediatrics.2013.2392.

Author Contributions: Study concept and design:
Patrick, Schulenberg, O’Malley, Johnston.
Acquisition of data: Schulenberg, O’Malley,
Johnston.
Analysis and interpretation of data: Patrick, Maggs,
O’Malley, Johnston.
Drafting of the manuscript: Patrick, Martz.
Critical revision of the manuscript for important
intellectual content: All authors.
Statistical analysis: Patrick, Martz, O’Malley.
Obtained funding: Schulenberg, O’Malley, Johnston.
Study supervision: Patrick, Johnston.

Conflict of Interest Disclosures: None reported.

Funding/Support: Data collection and work on this
study were funded by grant R01 DA 01411 from the
National Institute on Drug Abuse.

Disclaimer: The content herein is solely the
responsibility of the authors and does not necessarily
represent the official views of the sponsors.

Additional Contributions: Adam J. Burke, MA,
assisted with the data analysis.

Correction: This article was corrected online
October 21, 2013, for the omission of alphabet
superscripts in the body of Table 1.

REFERENCES

1. US Department of Health and Human Services.
Surgeon General’s call to action to prevent and
reduce underage drinking. 2007. http://www
.surgeongeneral.gov/topics/underagedrinking/.
Accessed July 27, 2013.

2. Eaton DK, Kann L, Kinchen S, et al; Centers for
Disease Control and Prevention (CDC). Youth Risk
Behavior Surveillance: United States, 2009. MMWR
Surveill Summ. 2010;59(5):1-142.

3. World Health Organization Department of
Health Statistics and Informatics. Global health
risks. 2009. http://www.who.int/healthinfo/global
_burden_disease/GlobalHealthRisks_report_full.pdf.
Accessed July 27, 2013.

4. American Academy of Pediatrics. Substance
abuse: alcohol: the most popular choice. 2003.
http://www.healthychildren.org/English/ages
-stages/teen/substance-abuse/Pages/Alcohol-The
-Most-Popular-Choice.aspx. Accessed July 27, 2013.

5. National Institute on Alcohol Abuse and
Alcoholism. Underage drinking 2006.
http://pubs.niaaa.nih.gov/publications/AA67
/AA67.htm. Accessed July 27, 2013.

6. Hingson R, Kenkel D. Social, health, and
economic consequences of underage drinking. In:
Bonnie R, O’Connell M, ed. Reducing Underage
Drinking: A Collective Responsibility. Washington,
DC: National Academies Press; 2004:351-382.

7. Miller TR, Levy DT, Spicer RS, Taylor DM. Societal
costs of underage drinking. J Stud Alcohol.
2006;67(4):519-528.

8. Grant BF, Stinson FS, Harford TC. Age at onset of
alcohol use and DSM-IV alcohol abuse and
dependence: a 12-year follow-up. J Subst Abuse.
2001;13(4):493-504.

9. Merline A, Jager J, Schulenberg JE. Adolescent
risk factors for adult alcohol use and abuse.
Addiction. 2008;103(suppl 1):84-99.

10. Patrick ME, Schulenberg JE, O’Malley PM,
Johnston LD, Bachman JG. Adolescents’ reported
reasons for alcohol and marijuana use as predictors
of substance use and problems in adulthood. J Stud
Alcohol Drugs. 2011;72(1):106-116.

11. Patrick ME, Wray-Lake L, Finlay AK, Maggs JL.
The long arm of expectancies. Alcohol Alcohol.
2010;45(1):17-24.

12. Miller JW, Naimi TS, Brewer RD, Jones SE. Binge
drinking and associated health risk behaviors
among high school students. Pediatrics.
2007;119(1):76-85.

13. US Department of Transportation, National
Highway Traffic Safety Administration, National
Center for Statistics and Analysis. Traffic safety
facts: research note. November 2009. DOT HS 811
218. http://www-nrd.nhtsa.dot.gov/Pubs
/811218.pdf. Accessed July 27, 2013.

14. US Department of Health and Human Services,
Substance Abuse and Mental Health Services

Administration, Center for Behavioral Health
Statistics and Quality. Results from the 2010 National
Survey on Drug Use and Health. September 2011.
http://oas.samhsa.gov/NSDUH/2k10NSDUH
/2k10Results.pdf. Accessed July 27, 2013.

15. Spear LP. The adolescent brain and age-related
behavioral manifestations. Neurosci Biobehav Rev.
2000;24(4):417-463.

16. Wechsler H, Nelson TF. Binge drinking and the
American college student. Psychol Addict Behav.
2001;15(4):287-291.

17. US Department of Health and Human Services,
National Institutes of Health. NIAAA council
approves definition of binge drinking. Winter 2004.
Newsletter 3. http://pubs.niaaa.nih.gov
/publications/Newsletter/winter2004/Newsletter
_Number3.pdf.

18. Fillmore MT, Jude R. Defining “binge” drinking
as five drinks per occasion or drinking to a .08%
BAC. Am J Addict. 2011;20(5):468-475.

19. Goldman MS, Greenbaum PE, Darkes J,
Brandon KO, Del Boca FK. How many versus how
much? Psychol Addict Behav. 2011;25(1):16-27.

20. Read JP, Beattie M, Chamberlain R, Merrill JE.
Beyond the “binge” threshold. Addict Behav.
2008;33(2):225-234.

21. Miller TR, Spicer RS. Hospital-admitted injury
attributable to alcohol. Alcohol Clin Exp Res.
2012;36(1):104-112.

22. Rehm J, Gmel G, Sempos CT, Trevisan M.
Alcohol-related morbidity and mortality. Alcohol
Res Health. 2003;27(1):39-51.

23. Mundt MP, Zakletskaia LI, Fleming MF. Extreme
college drinking and alcohol-related injury risk.
Alcohol Clin Exp Res. 2009;33(9):1532-1538.

24. Johnston LD, O’Malley PM, Bachman JG,
Schulenberg JE. Monitoring the Future: national
results on adolescent drug use: overview of key
findings 2010: sponsored by the National Institute
on Drug Abuse, National Institutes of Health. 2012.
http://monitoringthefuture.org/pubs/monographs
/mtf-overview2010.pdf. Accessed July 27, 2013.

25. White AM, Kraus CL, Swartzwelder H. Many
college freshmen drink at levels far beyond the

Research Original Investigation Extreme Binge Drinking Among 12th-Grade Students

1024 JAMA Pediatrics November 2013 Volume 167, Number 11 jamapediatrics.com

Downloaded From: http://archpedi.jamanetwork.com/ on 12/23/2016



binge threshold. Alcohol Clin Exp Res.
2006;30(6):1006-1010.

26. Murgraff V, Parrott A, Bennett P. Risky
single-occasion drinking amongst young people.
Alcohol Alcohol. 1999;34(1):3-14.

27. Neighbors C, Walters ST, Lee CM, et al.
Event-specific prevention. Addict Behav.
2007;32(11):2667-2680.

28. Grekin ER, Sher KJ, Krull JL. College spring
break and alcohol use. J Stud Alcohol Drugs.
2007;68(5):681-688.

29. Lee CM, Lewis MA, Neighbors C. Preliminary
examination of spring break alcohol use and related
consequences. Psychol Addict Behav.
2009;23(4):689-694.

30. Lee CM, Maggs JL, Rankin LA. Spring break
trips as a risk factor for heavy alcohol use among
first-year college students. J Stud Alcohol.
2006;67(6):911-916.

31. Neighbors C, Atkins DC, Lewis MA, et al.
Event-specific drinking among college students.
Psychol Addict Behav. 2011;25(4):702-707.

32. Patrick ME, Morgan N, Maggs JL, Lefkowitz ES.
“I got your back”: friends’ understandings regarding
college student spring break behavior. J Youth
Adolesc. 2011;40(1):108-120.

33. Brister HA, Wetherill RR, Fromme K.
Anticipated versus actual alcohol consumption
during 21st birthday celebrations. J Stud Alcohol
Drugs. 2010;71(2):180-183.

34. Hembroff L, Atkin C, Martell D, McCue C,
Greenamyer JT. Evaluation results of a 21st birthday
card program targeting high-risk drinking. J Am Coll
Health. 2007;56(3):325-332.

35. Neighbors C, Lee CM, Lewis MA, Fossos N,
Walter T. Internet-based personalized feedback to
reduce 21st-birthday drinking. J Consult Clin
Psychol. 2009;77(1):51-63.

36. Neighbors C, Spieker CJ, Oster-Aaland L, Lewis
MA, Bergstrom RL. Celebration intoxication. J Am
Coll Health. 2005;54(2):76-80.

37. Rutledge PC, Park A, Sher KJ. 21st Birthday
drinking: extremely extreme. J Consult Clin Psychol.
2008;76(3):511-516.

38. Neal DJ, Fromme K. Event-level covariation of
alcohol intoxication and behavioral risks during the
first year of college. J Consult Clin Psychol.
2007;75(2):294-306.

39. Nelson TF, Wechsler H. School spirits: alcohol
and collegiate sports fans. Addict Behav.
2003;28(1):1-11.

40. Del Boca FK, Darkes J, Greenbaum PE,
Goldman MS. Up close and personal. J Consult Clin
Psychol. 2004;72(2):155-164.

41. Perkins HW. Social norms and the prevention of
alcohol misuse in collegiate contexts. J Stud Alcohol
Suppl. 2002;14(14):164-172.

42. Wechsler H, Austin SB. Binge drinking: the
five/four measure. J Stud Alcohol.
1998;59(1):122-124.

43. Wechsler H, Davenport A, Dowdall G,
Moeykens B, Castillo S. Health and behavioral
consequences of binge drinking in college:

a national survey of students at 140 campuses.
JAMA. 1994;272(21):1672-1677.

44. Hingson RW, Zha W, Weitzman ER. Magnitude
of and trends in alcohol-related mortality and
morbidity among US college students ages 18-24,
1998-2005. J Stud Alcohol Drugs Suppl.
2009;(16):12-20.

45. Johnston LD, O’Malley PM, Bachman JG,
Schulenberg JE. Monitoring the Future: national
survey results on drug use, 1975-2011: volume I:
secondary school students. 2012.
http://monitoringthefuture.org/pubs/monographs/
mtf-vol1_2011.pdf. Accessed July 28, 2013.

46. Kuntsche E, Rehm J, Gmel G. Characteristics of
binge drinkers in Europe. Soc Sci Med.
2004;59(1):113-127.

47. Hibell B, Guttormsson U, Ahlström S, et al. The
2011 ESPAD Report: Substance Use Among Students
in 36 European Countries. Stockholm, Sweden:
Swedish Council for Information on Alcohol and
Other Drugs, European Monitoring Centre for Drugs
and Drug Addiction, and the Council of Europe;
2012.

48. Maggs JL, Schulenberg JE. Initiation and
course of alcohol consumption among adolescents
and young adults. Recent Dev Alcohol.
2005;17:29-47.

49. Chassin L, Hussong A, Beltran I. Adolescent
substance use. In: Lerner RM, Steinberg L, eds.
Handbook of Adolescent Psychology. 3rd ed.
Hoboken, NJ: Wiley; 2009.

50. Donovan JE, Jessor R, Costa FM. Adolescent
problem drinking: stability of psychosocial and
behavioral correlates across a generation. J Stud
Alcohol. 1999;60(3):352-361.

51. Jessor R, Jessor SL. Problem Behavior and
Psychosocial Development: A Longitudinal Study of
Youth. New York, NY: Academic Press; 1977.

52. Petraitis J, Flay BR, Miller TQ. Reviewing
theories of adolescent substance use: organizing
pieces in the puzzle. Psychol Bull. 1995;117(1):67-86.

53. Luthar SS. The culture of affluence:
psychological costs of material wealth. Child Dev.
2003;74(6):1581-1593.

54. Luthar SS, Latendresse SJ. Children of the
affluent. Curr Dir Psychol Sci. 2005;14(1):49-53.

55. Patrick ME, Wightman P, Schoeni RF,
Schulenberg JE. Socioeconomic status and
substance use and socioeconomic status among
young adults. J Stud Alcohol Drugs.
2012;73(5):772-782.

56. Cronk CE, Sarvela PD. Alcohol, tobacco, and
other drug use among rural/small town and urban
youth. Am J Public Health. 1997;87(5):760-764.

57. Mellor JM, Freeborn BA. Religious participation
and risky health behaviors among adolescents.
Health Econ. 2011;20(10):1226-1240.

58. Bahr SJ, Hoffmann JP. Parenting style,
religiosity, peers, and adolescent heavy drinking.
J Stud Alcohol Drugs. 2010;71(4):539-543.

59. Wallace JM, Yamaguchi R, Bachman JG,
O’Malley PM, Schulenberg JE. Religiosity and
adolescent substance use. Soc Probl.
2007;54(2):308-327.

60. Bachman JG, O’Malley PM, Schulenberg JE,
Johnston LD, Freedman-Doan P, Messersmith EE.
The Education–Drug Use Connection: How
Successes and Failures in School Relate to
Adolescent Smoking, Drinking, Drug Use, and
Delinquency. New York, NY: Lawrence Erlbaum;
2008.

61. Brown TN, Schulenberg J, Bachman JG,
O’Malley PM, Johnston LD. Are risk and protective
factors for substance use consistent across
historical time? Prev Sci. 2001;2(1):29-43.

62. Patrick ME, Schulenberg JE. Alcohol use and
heavy episodic drinking prevalence and predictors
among national samples of American eighth- and
tenth-grade students. J Stud Alcohol Drugs.
2010;71(1):41-45.

63. Bauman KE, Ennett ST. On the importance of
peer influence for adolescent drug use. Addiction.
1996;91(2):185-198.

64. Hawkins JD, Catalano RF, Miller JY. Risk and
protective factors for alcohol and other drug
problems in adolescence and early adulthood.
Psychol Bull. 1992;112(1):64-105.

65. Song EY, Smiler AP, Wagoner KG, Wolfson M.
Everyone says it’s ok: adolescents’ perceptions of
peer, parent, and community alcohol norms,
alcohol consumption, and alcohol-related
consequences. Subst Use Misuse.
2012;47(1):86-98.

66. Johnston LD. Alcohol and illicit drugs: the role
of risk perceptions. In: Romer D, ed. Reducing
Adolescent Risk: Toward an Integrated Approach.
Thousand Oaks, CA: Sage Publications;
2003:56-74.

67. Bachman JG, Johnston LD, O’Malley PM,
Schulenberg JE. The Monitoring the Future Project
After Thirty-Seven Years: Design and Procedures.
Ann Arbor, MI: Institute for Social Research; 2011.
Monitoring the Future Occasional Paper Series 76.

68. Crosnoe R. Fitting In, Standing Out: Navigating
the Social Challenges of High School to Get an
Education. New York, NY: Cambridge University
Press; 2011.

69. Schulenberg JE, Maggs JL. A developmental
perspective on alcohol use and heavy drinking
during adolescence and the transition to young
adulthood. J Stud Alcohol Suppl. 2002;(14):54-70.

70. Chassin L, Pitts SC, Prost J. Binge drinking
trajectories from adolescence to emerging
adulthood in a high-risk sample: predictors and
substance abuse outcomes. J Consult Clin Psychol.
2002;70(1):67-78.

71. Schulenberg J, Wadsworth K, O’Malley P,
Bachman J, Johnston L. Adolescent risk factors for
binge drinking during the transition to young
adulthood. Dev Psychol. 1996;32:659-674.

72. Koplewicz HS, Gurian A, Williams K. The era of
affluence and its discontents. J Am Acad Child
Adolesc Psychiatry. 2009;48(11):1053-1055.

73. Drug Abuse Warning Network. National
estimates of drug-related emergency department
visits. 2004-2010. http://www.samhsa.gov/data
/DAWN.aspx. Accessed October 6, 2012.

Extreme Binge Drinking Among 12th-Grade Students Original Investigation Research

jamapediatrics.com JAMA Pediatrics November 2013 Volume 167, Number 11 1025

Downloaded From: http://archpedi.jamanetwork.com/ on 12/23/2016


