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State Alcohol-Use Estimates Among Youth and
Adults, 1993–2005
David E. Nelson, MD, MPH, Timothy S. Naimi, MD, MPH, Robert D. Brewer, MD, MSPH, Hayley A. Nelson

Background: Underage drinking, particularly binge drinking, is an important public health problem
that results in substantial premature mortality and morbidity. Little is known about the
potential influence of the alcohol-use behaviors of adults on youth alcohol use at a
population level. The purpose of this study was to examine the correlation of alcohol-use
behaviors among youth with those of adults at a population level.

Methods: Data were analyzed in 2007 and 2008, using biennial 1993–2005 data from state school-
based Youth Risk Behavior Surveys of students in grades 9–12, and from the Behavioral
Risk Factor Surveillance System for adults aged �18 years. Pearson correlation coefficients
(r) were used to compare state prevalence estimates for youth with those of adults for
several alcohol-use measures.

Results: Overall and subgroup-specific state youth estimates of current drinking and binge drinking
were generally moderately to strongly correlated with adult alcohol use (range of r -values
for pooled estimates across all years: 0.35–0.68 for current drinking [p�0.01 for all
correlations]; 0.24–0.60 for binge drinking [p�0.01 for all correlations ]) and with youth
and adult drinking-and-driving behaviors (range of r-values for pooled estimates: 0.12–
0.52, p�0.01 for all but one correlation). Correlation coefficients were generally higher for
girls with women and for youth with younger adults aged 18–34 years. The use of alcohol
by youth before they were aged 13 years was not correlated with adult alcohol-use measures,
and most youth alcohol-use measures were not correlated with adult heavy-alcohol use.

Conclusions: Most state youth alcohol-use estimates were correlated with state adult estimates. These
findings have implications for underage-drinking control strategies and suggest that efforts
to address this problem need to be targeted on a broader societal level.
(Am J Prev Med 2009;36(3):218–224) Published by Elsevier Inc. on behalf of American Journal of
Preventive Medicine

Introduction

Excessive alcohol use is the third leading prevent-
able cause of death in the U.S.1 It accounts for
an average of approximately 79,000 deaths an-

nually as well as substantial health morbidity and
broader societal adverse consequences, such as vio-
lence, unintended pregnancy, and lost productivity.2–5

Binge drinking, which is generally defined as the
consumption of �5 drinks in a row on a single occa-
sion,6 is a hazardous drinking pattern and is especially
common among adolescents.5,7–13 As with many health
risk behaviors, alcohol use usually begins in adoles-
cence.4,5,9,14 In addition to the health risks posed by
alcohol use during adolescence itself (e.g., motor-

vehicle crashes), the early onset of alcohol use is
associated with a substantially greater risk of alcohol
misuse during adulthood.9,14

A substantial research literature exists on the factors
associated with youth alcohol use, including genetics,
demographics, psychological characteristics, and family
and peer influences. Previous studies4,5,15 have demon-
strated a strong connection between youth and adult
drinking at the household and the community levels.
Somewhat surprisingly, little population-based research
has been conducted on the relationship between youth
and adult drinking at the state level.8,16

Assessing this relationship is important because
young people may model their drinking patterns after
adults beyond those living within their own households;
in addition, youth alcohol use occurs within a broader
societal context shaped by adults.8,14,17–19 A need for a
better understanding of the potential relationship be-
tween youth and adult drinking behavior on a popula-
tion basis has practical implications, such as whether
efforts to reduce underage drinking should be targeted
to youth alone or to youth and adults more broadly.14
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To better assess potential population-based associ-
ations between youth and adult alcohol-use behav-
iors, biennial data from the state Youth Risk Behavior
Surveys (YRBS) were correlated with data from the
Behavioral Risk Factor Surveillance System (BRFSS).
The purposes of this study were to determine if state
alcohol-consumption patterns in youth and adults were
correlated; if youth alcohol-impaired driving and adult
alcohol-impaired driving were correlated; and to assess
if there were changes in correlations over time. Because
alcohol use among youth may be influenced more by
younger-aged adults,20 estimates for youth were com-
pared to estimates for adults aged 18–34 years (younger
adults) and adults aged �35 years (middle-aged and
older adults). Estimates for boys were compared to
those of men, and estimates for girls to those of women.

Methods

Youth Data

Youth alcohol-use prevalence estimates for the years 1993–
2005 came from data tables published in the CDC’s Morbidity
and Mortality Weekly Report (MMWR) Surveillance Summaries
from biennially conducted state YRBSs7,21–26; details are
available elsewhere.27 Briefly, states use the YRBS to anony-
mously collect data on health risk factors from students in
grades 9–12. Students complete a self-administered paper-
and-pencil questionnaire during a regular class period. Partici-
pation is anonymous and voluntary. Local parental-permission
procedures are followed before survey administration.

Most states employ a two-stage cluster-sample design to
produce representative samples of students in public schools.
The total number of states with published data in the MMWR
Surveillance Summaries ranged from 29 to 40. Median state
sample sizes ranged from 1619 to 2760, and median state
response rates ranged from 61% to 67.5%. Data from states
with a representative sample of students, appropriate docu-
mentation, and an overall response rate of �60% were
weighted to be representative of all students attending public
schools in grades 9–12. Of all the states included in this study,
only about two thirds had weighted data; unweighted data are
representative of students who participated in the survey, not
necessarily of all students statewide. (Because preliminary
findings found virtually no differences in correlations when
only weighted state YRBS data were used [data available from
authors], this report includes YRBS data from every state
published in each MMWR Surveillance Summary regardless
of whether data were weighted or unweighted.)

Questions about alcohol use in general are contained on
the YRBS. These include lifetime (ever) use of alcohol
(respondent had at least 1 drink of alcohol on at least 1 day
during his or her life); alcohol use for the first time before
age 13 years (i.e., early age of initiation); current alcohol use
(had at least 1 drink of alcohol on at least 1 day during the 30
days before the survey); and binge drinking (had �5 drinks of
alcohol in a row within a couple of hours on at least 1 day
during the 30 days before the survey). The YRBS also contain
questions about alcohol use and motor vehicles, including
driving after drinking alcohol (i.e., alcohol-impaired driving)

and riding with a driver who had been drinking alcohol �1
time during the 30 days before the survey. The same wording
for all the alcohol questions was used over the entire study
period; YRBS questions are available at www.cdc.gov/
healthyyouth/yrbs/data/index.htm.

Overall and gender-specific state data were available for all
alcohol-use measures annually except for 1993; published
data on alcohol-impaired driving and early age of initiation
were available starting with the 1995 survey administration.22

Because states have final decision-making authority about
questions, not all alcohol questions were included each year.
Each year the MMWR Surveillance Summaries contained no
data on lifetime alcohol use from approximately two to seven
states; in 1995 and 1997, no data on binge drinking from one
state; and in 1995 and 2001, no data on early age of initiation
from one state.

Adult Data

Biennial adult data (corresponding to the years for which
YRBS data were available) were obtained from publicly avail-
able CDC BRFSS data sets for 1993–2005. (Although BRFSS
data are collected annually, only biennial BRFSS data from
odd-numbered years were used for this study in order to be
consistent with the years that YRBS data on youth were
available.) Details about the BRFSS are available elsewhere.28

In brief, state-based random-digit-dial telephone surveys of
non-institutionalized people aged �18 years are conducted
monthly in all states; survey instruments contain questions on
a variety of health risk measures. Overall, median state sample
sizes for the years studied ranged from 2045 to 5812, and
median state response rates ranged from 51.1% to 68.5%.
Data for all states were weighted to be representative of each
state’s adult population.

Questions in the BRFSS covered current alcohol use; the
frequency and quantity of alcohol use (consumption); and
alcohol-impaired driving (the actual wording for BRFSS ques-
tions is available at www.cdc.gov/brfss). Current alcohol use
was defined as having at least 1 drink of an alcohol-containing
beverage (beer, wine, wine cooler, or liquor) in the past
month from 1993 to 1999, and as having �1 drink in the past
30 days in 2005. In 2001 to 2003, respondents were asked
about the number of days they drank an alcohol-containing
beverage within the past 30 days; those reporting �1 day were
considered current alcohol users.

Binge drinking was defined as drinking �5 alcohol-
containing beverages on one or more occasions within the
past month (1993–1999) or within the past 30 days (2001–
2005). Heavy drinking was defined as having �2 drinks per
day on average for men, and �1 drink per day on average for
women, within the past month (1993–1999) or within the past
30 days (2001–2005). Alcohol-impaired driving was defined as
having driven after perhaps having had too much to drink
within the past month from 1993–1999; questions on alcohol-
impaired driving on the BRFSS were not included on the core
survey in 2001, 2003, or 2005, preventing correlations with
this measure with YRBS data for these years.

Data Analyses

Data analyses occurred in 2007 and 2008 and were limited to
the same states and years for which YRBS data were available.
Pearson correlation coefficients (r) were used in all analyses,
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and significance, based on p-values �0.05, was used to assess
if coefficients were different from 0. Correlations of 0.10–
0.29 were considered weak, 0.30–0.49 moderate, and �0.50
strong.29 Five broad types of prevalence correlations were
estimated: overall youth with overall adults; overall youth with
adults aged 18–34 years; overall youth with adults aged �35
years; boys with men; and girls with women.

Because of the differences in alcohol-use measures in the
YRBS and BRFSS surveys, correlations were further catego-
rized as direct or indirect. Direct comparisons consisted of
correlations of the prevalence measures for current alcohol
use, binge drinking, and alcohol-impaired driving for youth
and adults (e.g., youth and adult binge-drinking estimates).
Indirect comparisons consisted of correlating the remaining
alcohol-use measures (e.g., youth binge drinking with adult
heavy drinking).

Correlations were obtained separately by year, pooled for
the time periods 1993–1999 and 2001–2005, and pooled
across all years. Correlations using youth early age of initia-
tion and youth alcohol-impaired driving were available only
for 1995 to 2005, and comparisons with adults were per-
formed for these years. Correlations of youth data with adult
alcohol-impaired driving were conducted only for period
1993–1999. Direct comparisons (e.g., binge drinking among
youth with binge drinking among adults) were performed
both overall and for each subgroup for each year and for
pooled years; indirect comparisons were limited to overall
estimates and pooled years.

Results

The youth median overall state prevalence and the
range for medians across the survey years for the
alcohol-use measures were 78.4% (74.1%–80.8%) for
lifetime alcohol use; 47.9% (42.8%–51.1%) for current

alcohol use; 30.4% (26.3%–33.1%) for binge drinking;
30.3% (24.9%–34%) for early age of initiation; 13.9%
(11.1%–15.2%) for alcohol-impaired driving; and
34.1% (27.2%–36.6%) for riding with a driver who had
been drinking alcohol. The median overall adult state
prevalence and the range for medians across the survey
years for the alcohol-use measures were 55% (51.4%–
58.4%) for current alcohol use; 15% (13.8%–16.9%)
for binge drinking; 4.7% (3.2%–5.9%) for heavy drink-
ing; and 2.1% (2%–2.4%) for alcohol-impaired driving.

Correlations of state youth and adult alcohol preva-
lence for direct-comparison measures are included in
Table 1. Overall, the pooled estimates of current youth
alcohol use were moderately correlated with current
adult alcohol use (r �0.43, p�0.01). Demographic-
specific estimates of current youth alcohol use were
consistently correlated in a positive manner with cur-
rent adult alcohol use (range of r-values for pooled
estimates: 0.35–0.68; range of r-values for annual esti-
mates: 0.25–0.79; Table 1), with nearly all coefficients
significant at p�0.01. Coefficients for all comparisons
were typically higher from 2001 to 2005 than in earlier
years. Pooled and annual correlation coefficients for
current alcohol use were generally higher among fe-
male youth and adults than among male youth and
adults, and for youth estimates correlated with younger
adults compared to older adults.

There were positive correlations for youth and adult
binge-drinking prevalence, although correlation coeffi-
cients were slightly lower (the majority were moderately
correlated) and annual findings somewhat less consis-
tent than those for current drinking (Table 1 and

Table 1. Correlations of state youth and adult alcohol-use measures: direct comparisons, overall and by subgroups,
1993–2005

1993 1995 1997 1999 2001 2003 2005
1993–
1999a

2001–
2005

All
years

Number of states n�29 n�30 n�32 n�33 n�33 n�32 n�40
Current drinking

All youth/adults 0.34 0.51** 0.55** 0.52** 0.71** 0.45 0.57** 0.48** 0.55** 0.43**
Boys/men 0.25 0.41* 0.47** 0.52** 0.66** 0.40 0.52** 0.41** 0.51** 0.35**
Girls/women 0.44* 0.58** 0.59** 0.50** 0.70** 0.46** 0.59** 0.53** 0.56** 0.49**
All youth/adults aged 18–34 0.46* 0.62** 0.59** 0.59** 0.79** 0.58** 0.65** 0.56** 0.68** 0.55**
All youth/adults aged �35 0.29 0.45 0.51** 0.47** 0.64** 0.39 0.52** 0.44** 0.48** 0.35**

Binge drinking
All youth/adults 0.16 0.36 0.42* 0.38* 0.64** 0.38* 0.46** 0.34** 0.49** 0.36**
Boys/men 0.00 0.27 0.32 0.34 0.63** 0.34 0.39* 0.25** 0.46** 0.27**
Girls/women 0.26 0.50 0.54** 0.35* 0.58** 0.33 0.41** 0.41** 0.44** 0.40**
All youth/adults aged 18–34 0.19 0.46* 0.50** 0.46** 0.71** 0.51** 0.52** 0.42** 0.60** 0.45**
All youth/adults aged �35 0.07 0.31 0.36* 0.29 0.54** 0.22 0.33* 0.29** 0.33** 0.24**

Alcohol-impaired driving
All youth/adults NA 0.62** 0.52** 0.52** NA NA NA 0.53** NA NA
Boys/men NA 0.55** 0.36* 0.53** NA NA NA 0.45** NA NA
Girls/women NA 0.51** 0.52** 0.37** NA NA NA 0.45** NA NA
All youth/adults aged 18–34 NA 0.66** 0.58** 0.43* NA NA NA 0.52** NA NA
All youth/adults aged �35 NA 0.49** 0.48** 0.54** NA NA NA 0.49** NA NA

a1995–1999 only for alcohol-impaired driving
*p�0.05; **p�0.01
NA, not available
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Figure 1; range of r-values for pooled estimates:
0.24–0.60; range of r-values for annual estimates: 0.00–
0.71). As with current drinking, youth and adult binge-
drinking correlations were generally stronger from
2001 to 2005, and were higher among girls and women
and younger adults (Table 1). Youth alcohol-impaired

driving estimates from 1995 to 1999 were moderately to
strongly correlated with those of adult alcohol-impaired
driving for all years and among all subgroups (Ta-
ble 1; range of r-values for pooled estimates: 0.45–0.53;
range of r-values for annual estimates: 0.36–0.66), with
all coefficients significant at p�0.01.

Table 2 contains correlation coefficients of state
overall youth and adult alcohol prevalence for indirect-
comparison measures. State youth estimates of lifetime,
current, and binge drinking were moderately to
strongly correlated with state adult estimates of current
alcohol use, binge drinking, and drinking-and-driving
pooled across all years (range of r-values: 0.30–0.52,
p�0.01 for all correlation coefficients) but not with
adult heavy-drinking estimates. The correlation for
youth riding-with-a-drinking-driver estimates with adult
alcohol-impaired driving estimates from 1993 to 1999
was moderate (0.42, p�0.01).

Early age of initiation was not correlated with any
adult alcohol-use measures. Youth estimates for alcohol-
impaired driving and for riding with a drinking driver
consistently correlated—albeit at a weak-to-moderate level—

with adult binge-drinking estimates (range of r-values
for pooled estimates:
0.18–0.44) but were in-
consistently correlated
with estimates of adult
current alcohol use and
heavy drinking.

Discussion

This may be the first
population-based study
of the relationship be-
tween youth and adult
alcohol-use measures at
the state level. This
study empirically dem-
onstrated that state-level
adult and youth alcohol
use are generally corre-
lated to a moderate or
strong degree. These
correlations were gene-
rally found for most
state-level alcohol-use
measures between youth
and adults and were
consistent over the 13-
year time period, with
some evidence that cor-
relations were stronger
in recent years. Correla-
tions were higher for
girls with women than
for boys with men, and

Table 2. Correlations of state youth and adult alcohol-use measures: indirect comparisons,
overall and pooled years, 1993–2005

1993–1999a,b 2001–2005 All yearsc

Lifetime youth alcohol use with:
Adult current alcohol use 0.40** 0.49** 0.40**
Adult binge drinking 0.30** 0.40** 0.31**
Adult heavy drinking 0.16 0.28** 0.12
Adult alcohol-impaired driving 0.33** NA NA

Current youth alcohol use with:
Adult binge drinking 0.40** 0.52** 0.39**
Adult heavy drinking 0.09 0.30** 0.03
Adult alcohol-impaired driving 0.43** NA NA

Youth binge drinking with:
Adult current alcohol use 0.32** 0.42** 0.31**
Adult heavy drinking �0.01 0.14 �0.05
Adult alcohol-impaired driving 0.39** NA NA

Early age of initiation of alcohol use with:
Adult current alcohol use 0.16 0.01 0.00
Adult binge drinking 0.10 0.05 0.02
Adult heavy drinking 0.12 0.11 �0.09
Adult alcohol-impaired driving 0.18 NA NA

Youth alcohol-impaired driving with:
Adult current alcohol use 0.15 0.25** 0.14*
Adult binge drinking 0.31** 0.44** 0.32**
Adult heavy drinking �0.18 0.05 �0.18**

Youth riding with a drinking driver with:
Adult current alcohol use 0.08 0.25** 0.05
Adult binge drinking 0.18* 0.40** 0.18**
Adult heavy drinking �0.13 0.14 �0.20**
Adult alcohol-impaired driving 0.42** NA NA

a1995–1999 only for youth alcohol-impaired driving, and youth early age of initiation of alcohol use, with all
adult alcohol-use measures
b1993–1999 only for all youth alcohol-use measures with adult alcohol-impaired driving
c1995–2005 only for youth alcohol-impaired driving, and youth early age of initiation of alcohol use, for
correlations with adult alcohol-consumption measures
*p�0.05; **p�0.01
NA, not available
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Figure 1. Correlation of binge drinking among youths and
adults, 1993–2005
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for youth with younger adults than for youth with older
adults. Youth estimates for early age of initiation did
not correlate with adult alcohol-use measures, and
youth alcohol-use measures did not correlate with adult
heavy drinking. These findings provide further evi-
dence of the need to address underage drinking
through broader societal approaches that also influ-
ence excessive adult alcohol use.

Comparing these findings with prior work is difficult
because there are few similar studies. However, this
research is consistent with findings from a study by
Nelson et al.,8 which demonstrated that adult binge-
drinking estimates for 40 states were strongly correlated
with binge drinking among college students and with
young adults aged 18–24 years and not attending
college who resided in the same state (r �0.43 and 0.45,
p�0.01, respectively). A study comparing YRBS findings
for high school students with a telephone-administered
YRBS survey of college students in Texas found that
college students had a slightly higher prevalence of
binge drinking and a slighter older age of first alcohol
use than did high school students.30

The only study31 involving a comparison of YRBS
with BRFSS data was based on a survey of American
Indians living on or near reservations in Montana.
Although no comparisons were available on alcohol-use
measures, that study found that the prevalence of youth
tobacco use, physical inactivity, weight loss, and low
levels of fruit and vegetable consumption was generally
similar to, or higher than, that of adults. That study also
found that risk-factor estimates about girls were gener-
ally more similar to those for women as opposed to
estimates about boys compared to men.

A variety of factors at multiple levels influence
youth alcohol use (e.g., religion, family members,
peers).4,5,14,15,17 One reason for the correlations be-
tween youth and adult alcohol-use measures is that
youth drinking patterns may persist into adulthood.32

Additionally, research has consistently shown that ado-
lescents who begin drinking heavily at younger ages are
at much greater risk of maintaining heavy use into
adulthood and developing alcohol-use disorders.5,15

However, these findings of generally moderate-to-
strong correlations between population-level estimates
of youth and adult alcohol-use behaviors suggest that
environmental influences, such as social, cultural, and
legal factors, may have an important effect on youth
alcohol use.14,17 This study also provides further evi-
dence of the need for more scientifically rigorous
research, such as intervention trials, on the effects of
policies to reduce underage drinking.

Policies that result in higher alcohol excise taxes, in
the enforcement of minimum legal drinking age laws,
and in the restricted availability of alcohol reduce
alcohol use among youth.3,8,33–39 In the 2005 Nelson et
al. study8 of college students, alcohol-control policies—
including those geared toward the general population

rather than just underaged people—were indepen-
dently associated with reduced binge drinking by col-
lege students, even after adjusting for the impact of
same-state adult drinking patterns, emphasizing the
impact that the policy environment may have on youth
and adult drinking.

Possible reasons are unknown for the lack of state-
level correlations between an early age of initiation of
alcohol use among youth and adult alcohol use. Deci-
sions by youth to begin drinking at a young age are
complex and likely to be affected by other factors (e.g.,
genetics, parental alcohol use, peer pressure) besides
adult alcohol-use patterns among nonhousehold ad-
ults.4,5,15 Similarly, other factors may account for the
general lack of positive correlations for youth alcohol-
use measures with adult heavy-drinking estimates.

This study had limitations. This was an ecologic
analysis, and correlation does not equal causation; the
strong youth–adult correlations for most alcohol-use
behaviors could be the result of other factors. Data were
based on self-reports, which underestimate alcohol
consumption, at least among adults.40 There were
wording differences in the questions used in the YRBS
and BRFSS, which may have influenced correlations.
There was the potential for a slight overlap between
YRBS and BRFSS respondents, given that some high
school students are aged �18 years, although the effect
of this overlap on BRFSS estimates would be small.
Response rates for the BRFSS, as with other telephone-
based surveys, declined over time,41 and the impact on
correlations is not known. Both weighted and un-
weighted estimates were used from the YRBS; however,
preliminary findings based on direct comparisons were
similar only when weighted YRBS data were used. In
addition, YRBS data are representative only of youth
who attend school and not of all students in this age
group. Finally, the generally stronger correlation be-
tween youth and adult alcohol-impaired driving should
be interpreted cautiously, given that correlations could
be calculated only through 1999.

This study’s findings have implications for public
health efforts to reduce excessive alcohol use. Regard-
less of the reasons for the youth–adult alcohol associa-
tions, the two are correlated. This is important because
many citizens, policymakers, and even public health
officials frame youth drinking as an age-related prob-
lem that should be addressed through youth-centered
approaches. Certainly some youth-centered approaches
are effective, such as the presence and enforcement of
minimum legal drinking-age laws; laws that establish a
lower legal blood alcohol concentration for young or
inexperienced drivers (i.e., zero-tolerance laws); and
school-based instructional programs to reduce riding
with alcohol-impaired drivers.36,38 A youth-centered
approach, however, can result in a lack of focus on
reducing excessive drinking among the entire popula-
tion through the use of policy interventions.42,43
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Higher alcohol taxes, for example, particularly those
on beer, are inversely related to youth drinking, the
frequency of youth drinking, heavy drinking by youth,
youth motor-vehicle crashes, homicide, suicide, and
youth violence.33,44–48 More-comprehensive sets of state
policies, including those geared toward the general pop-
ulation, are associated with less alcohol-impaired driving
among college students,18 including those who are under-
age19—e.g., one study found that states that lowered their
legal limit for blood alcohol concentration to the 0.08
level experienced reductions in beer sales.49 Similar
findings have been shown for tobacco control.50,51

Reducing underage drinking, as noted by the 2004
National Research Council/IOM Underage Drinking
Report, will require a broader focus on reducing exces-
sive drinking in the entire population.14

The findings and conclusions in this article are those of the
authors and do not necessarily represent the official position
of the USDHHS or the CDC.

No financial disclosures were reported by the authors of
this paper.

References
1. Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Actual causes of death in

the U.S., 2000. JAMA 2004;291:1238–45.
2. CDC. Alcohol & public health. Atlanta GA: CDC, 2008. www.cdc.gov/

alcohol.
3. Babor TF, Caetano, R, Casswell S, et al. Alcohol and public policy: no

ordinary commodity. New York: Oxford University Press, 2003.
4. National Institute on Alcohol Abuse and Alcoholism. Tenth special report

to Congress on alcohol and health. Bethesda MD: National Institute on
Alcohol Abuse and Alcoholism, NIH, USDHHS, 2000.

5. Galantier M, ed. Alcohol problems in adolescents and young adults:
epidemiology, neurobiology, prevention, and treatment. New York:
Springer, 2006.

6. Johnston LD, O’Malley PM, Bachman JG. National survey results on drug
use, 1975–2000. Volume II: college students and young adults ages 19–40.
NIH Pub. No. 01-4925. Bethesda MD: National Institute on Alcohol Abuse
and Alcoholism, NIH, USDHHS, 2001.

7. Eaton DK, Kann L, Kinchen SA, et al. Youth risk behavioral surveillance—
U.S., 2005. MMWR CDC Surveill Summ 2006;55(SS-05):1–108.

8. Nelson TF, Naimi TS, Brewer RD, Wechsler H. The state sets the rate: the
relationship among state-specific college binge drinking, state binge drink-
ing rates, and selected state alcohol control policies. Am J Public Health
2005;95:441–6.

9. USDHHS. A comprehensive plan for preventing and reducing underage
drinking. Report to Congress. Washington DC: Substance Abuse and
Mental Health Services Administration, 2006. www.stopalcoholabuse.gov/
media/underagedrinking/pdf/underagerpttocongress.pdf.

10. Johnston LD, O’Malley PM, Bachman JG, Schulenberg JE. Monitoring the
future: national survey results on drug use, 1975–2006. Volume I: Second-
ary school students. NIH Pub. No. 07-6205. Bethesda MD: National
Institute on Drug Abuse, 2007.

11. Substance Abuse and Mental Health Services Administration (2007). 2006
National Survey on Drug Use and Health: detailed tables. www.oas.samhsa.
gov/NSDUH/2k6NSDUH/tabs/TOC.htm.

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

13. Pacific Institute for Research and Evaluation. Drinking in America: myth,
realities, and prevention policy. Calverton MD: Pacific Institute for Re-
search and Evaluation, 2002.

14. National Research Council and IOM. Reducing underage drinking: a
collective responsibility. Washington DC: The National Academies Press,
2004.

15. Romer D, ed. Reducing adolescent risk: toward an integrated approach.
Thousand Oaks CA: Sage Publications, 2003.

16. Shults RA, Sleet DA, Elder RW, Ryan GW, Sehgal M. Association between
state level drinking and driving countermeasures and self-reported alcohol-
impaired driving. Inj Prev 2002;8:106–10.

17. Cook PJ, Moore MJ. Environment and persistence in youthful drinking
patterns. In: Gruber J, ed. Risky behavior among youths: an economic
analysis. Chicago IL: University of Chicago Press, 2001.

18. Wechsler H, Lee JE, Nelson TF, Kuo M. Underage college students’
drinking behavior, access to alcohol, and the influence of deterrence
policies: findings from the Harvard School of Public Health College
Alcohol Study. J Am Coll Health 2002;50:223–36.

19. Wechsler H, Lee JE, Nelson TF, Lee H. Drinking and driving among
college students: the influence of alcohol control policies. Am J Prev Med
2003;25:212–8.

20. Adams G. Reconsidering adult influences on adolescent drug use. Proceed-
ings of the annual meeting of the American Statistical Association; 2006
Aug 10; Montreal, Canada.

21. Kann L, Warren CW, Harris W, et al. Youth risk behavior surveil-
lance—U.S., 1993. MMWR CDC Surveill Summ 1995;44(SS-01):1–56.

22. Kann L, Warren CW, Harris W, et al. Youth risk behavior surveillance—
U.S., 1995. MMWR CDC Surveill Summ 1996;45(SS-04):1–86.

23. Kann L, Kinchen SA, Williams BI, et al. Youth risk behavior surveillance—
U.S., 1997. MMWR CDC Surveill Summ 1998;47(SS-03):1–92.

24. Kann L, Kinchen SA, Williams BI, et al. Youth risk behavior
surveillance—U.S., 1999. MMWR CDC Surveill Summ 2000;49(SS-05):
1–96.

25. Grunbaum JA, Kann L, Kinchen SA, et al. Youth risk behavior
surveillance—U.S., 2001. MMWR CDC Surveill Summ 2002;51(SS-04):
1–64.

26. Grunbaum JA, Kann L, Kinchen SA, et al. Youth risk behavior
surveillance—U.S., 2003. MMWR CDC Surveill Summ 2004;53(SS-02):
1–96.

27. Brener ND, Kann L, Kinchen SA, et al. Methodology of the youth risk
behavior surveillance system. MMWR Recomm Rep 2004b;53(No. RR-12):
1–14.

28. CDC. BRFSS annual survey data: survey data and documentation. www.cdc.
gov/brfss/technical_infodata/surveydata.htm.

29. Cohen J. Statistical power analysis for the behavioral sciences, 2nd ed.
Hillsdale NJ: Lawrence Erlbaum Associates, 1988.

30. Wiley DC, James G, Furney S, Jordan-Belver C. Using the Youth Risk
Behavior Survey to compare risk behaviors of Texas high school and
college students. J Sch Health 1997;67:45–9.

31. Nelson DE, Moon RW, Holtzman D, Smith P, Siegel PZ. Patterns of health
risk behaviors for chronic disease: a comparison between adolescent and
adult American Indians living on or near reservations in Montana.
J Adolesc Health 1997;21:25–32.

32. O’Malley PM, Wagenaar AC. Effects of minimum drinking age laws on
alcohol use, related behaviors and traffic crash involvement among Amer-
ican youth, 1976–1987. J Stud Alcohol 1991;52:478–91.

33. Chaloupka FJ, Grossman M, Saffer H. The effects of price on alcohol
consumption and alcohol-related problems. Alcohol Res Health 2002;
26:22–34.

34. Hahn R. Effectiveness of alcohol outlet density regulation in reducing
excessive alcohol consumption and related harms. Proceedings of the
meeting of the Task Force on Community Preventive Services; 2007 Feb
14–15; Atlanta GA.

35. Task Force on Community Preventive Services. Guide to community preven-
tive services—excessive alcohol consumption. Atlanta GA: Task Force on
Community Preventive Services, 2008. www.thecommunityguide.org/alcohol/
default.htm.

36. Task Force on Community Preventive Services. Guide to community preven-
tive services—motor vehicle occupant injury. Atlanta GA: Task Force on
Community Preventive Services, 2008. www.thecommunityguide.org/mvoi/
default.htm.

37. Shults RA, Elder RW, Sleet DA, et al; the Task Force on Community
Preventive Services. Reviews of evidence regarding interventions to reduce
alcohol-impaired driving. Am J Prev Med 2001:20(4S);66–84.

38. Elder RW, Nichols JL, Shults RA, et al. Effectiveness of school-based
programs for reducing drinking and driving and riding with drinking
drivers: a systematic review. Am J Prev Med 2005;28(5S):288–304.

39. Task Force on Community Preventive Services. Recommendations to
reduce injuries to motor vehicle occupants: increasing child safety seat use,
increasing safety belt use, and reducing alcohol-impaired driving. Am J
Prev Med 2001:21(4S):16–22.

March 2009 Am J Prev Med 2009;36(3) 223



Author's personal copy

40. Harrison L, Hughes A, eds. The validity of self-reported drug use: improv-
ing the accuracy of survey estimates. NIDA Research Monograph 167. NIH
Publication No. 97-4147. Bethesda MD: National Institute on Drug Abuse,
NIH, USDHHS, 1997.

41. Kempf AM, Remington PL. New challenges for telephone survey research
in the twenty-first century. Annu Rev Public Health 2007;28:113–26.

42. USDHHS. The Surgeon General’s call to action to prevent and reduce
underage drinking. Rockville MD: USDHHS, 2007.

43. Holder HD, Treno AJ. Moving toward a common evidence base for alcohol
and other drug prevention policy. In: Stockwell T, Gruenewald PJ, Toum-
bourou JW, Loxley W, eds. Preventing harmful substance use: the evidence
base for policy and practice. New York: John Wiley & Sons, 2005:351–66.

44. Dee TS. State alcohol policies, teen drinking and traffic accidents. J Public
Economics 1999;72:289–315.

45. Coate D, Grossman M. Effects of alcoholic beverage prices and legal
drinking ages on youth alcohol use. J Law Econ 1988;31:145–71.

46. Chaloupka FJ, Saffer H, Grossman M. Alcohol-control policies and motor-
vehicle fatalities. J Legal Stud 1993;22:161–86.

47. Saffer H, Grossman M. Beer taxes, the legal drinking age, and youth motor
vehicle fatalities. J Legal Stud 1987;16:351–74.

48. Lockhart SJ, Beck KH, Summons TG. Impact of higher alcohol prices on
alcohol-related attitudes and perceptions of suburban, middle-class youth.
J Youth Adolesc 1993;22:441–5.

49. Voas RB, Tippetts AS, Fell J. The relationship of alcohol safety laws to
drinking drivers in fatal crashes. Accid Anal Prev 2000;32:483–92.

50. Jacobson PD, Lantz PM, Warner KE, et al. Combating teen smoking:
research and policy strategies. Ann Arbor MI: University of Michigan Press,
2001.

51. Lantz PM. Youth smoking prevention policy: lessons learned and continu-
ing challenges. In: Bonnie RJ, O’Connell ME, eds. Reducing underage
drinking: a collective responsibility. Washington DC: The National Acade-
mies Press, 2004.

What’s new online?
Visit www.ajpm-online.net today to find out how you can save your online searches and
get the results by e-mail!

224 American Journal of Preventive Medicine, Volume 36, Number 3 www.ajpm-online.net


