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riving After Binge Drinking
imothy S. Naimi, MD, MPH, David E. Nelson, MD, MPH, Robert D. Brewer, MD, MSPH

ackground: Although binge drinking is strongly associated with alcohol-impaired driving, little is
known about the prevalence of or risk factors for driving after binge drinking.

urpose: The purpose of this study was to assess the prevalence of, and risk factors for, driving during
or shortly after a specific binge drinking episode.

ethods: The data were analyzed in 2007 and 2008 from 14,085 adults from 13 states in 2003 and 14
states in 2004 who reported binge drinking and answered an additional series of questions
about binge drinking behaviors as part of the Behavioral Risk Factor Surveillance System
survey. Binge drinking was defined as the consumption of five or more drinks during a
drinking occasion.

esults: Overall, 11.9% of binge drinkers drove during or within 2 hours of their most recent binge
drinking episode. Those drinking in licensed establishments (bars, clubs, and restaurants)
accounted for 54.3% of these driving episodes. Significant independent risk factors for
driving after binge drinking included male gender (AOR�1.75); being aged 35–54 or �55
years compared to 18–34 years (AOR�1.58 and 2.37, respectively); and drinking in bars or
clubs compared to drinking in the respondent’s home (AOR�7.81). Drivers who drank
most of their alcohol in licensed establishments consumed an average of 8.1 drinks, and
25.7% of them consumed �10 drinks.

onclusions: Because binge drinking and subsequent driving were common in establishments licensed
to sell alcohol, and because licensing is conditional on responsible beverage service
practices (i.e., not selling to intoxicated people), efforts to prevent impaired driving should
focus on enforcing responsible beverage service in licensed establishments.
(Am J Prev Med 2009;37(4):314–320) Published by Elsevier Inc. on behalf of American Journal of
Preventive Medicine
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xcessive drinking is the third leading actual
cause of death in the U.S.,1 is responsible for
approximately 79,000 deaths annually, and

hortens the lives of those who die by approximately 30
ears.2,3 Binge drinking, defined as the consumption of
ve or more drinks on an occasion, is responsible for
ore than half of these deaths3 and contributed to the

3,000 deaths from alcohol-related motor vehicle
rashes in 2006.4 In the U.S., approximately 15% of all
dults report one or more episodes of binge drinking in
he past month, resulting in 1.5 billion binge drinking
pisodes annually (or approximately seven episodes per
dult per year).5 Survey research has shown that binge
rinking is strongly associated with alcohol-impaired
riving. For example, a recently published study found
hat 88% of self-reported episodes of alcohol-impaired

rom the Alcohol Team, Emerging Investigations and Analytic Meth-
ds Branch, Division of Adult and Community Health, National
enters for Chronic Disease Prevention and Health Promotion, CDC,
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-mail: tnaimi@post.harvard.edu.
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Published by Elsevier Inc. on behalf of American Journal of
riving involved adults who reported past-month binge
rinking.6 Another study found that 12% of binge
rinkers report that they drove after having “perhaps
oo much to drink” in the past month, although the
mount of alcohol consumed was not quantified.7 In
ddition, the increase in binge drinking episodes ob-
erved among U.S. adults from 1993 to 20015 paralleled
similar increase in alcohol-impaired driving episodes
uring this time period.7

However, little is known about the likelihood of, or risk
actors for, driving after a specific binge drinking episode.
lthough most impaired-driving countermeasures focus
n reducing driving among individuals who are already

mpaired, little attention has been focused on the role
layed by demographic or environmental factors that may
e risk factors for this impairment and/or propensity to
rive. It was hypothesized that establishments licensed to
ell alcohol were the site of a large proportion of binge
rinking and subsequent driving episodes, but it was not
lear whether that association was mostly accounted for by
he characteristics of those consuming alcohol in licensed
stablishments. Therefore, the purpose of this study was
o assess the prevalence of, and risk factors for, driving

uring or shortly after a specific binge drinking episode.

0749-3797/09/$–see front matter
Preventive Medicine doi:10.1016/j.amepre.2009.06.013
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ethods

ata for this study came from the CDC’s Behavioral Risk
actor Surveillance System (BRFSS) survey, a random-digit
elephone survey of U.S. adults aged �18 years in all 50 states,
he District of Columbia, and the territories of Guam, Puerto
ico, and the U.S. Virgin Islands. The survey includes questions
n a variety of health risk behaviors, including alcohol consump-
ion. Details about the BRFSS are available at http://www.
dc.gov/brfss/technical_infodata/index.htm.

A binge drinker was defined as someone who consumed
lcohol in the past 30 days and who gave a nonzero response
o the following question: Considering all types of alcoholic
everages, how many times during the past 30 days did you have 5 or
ore drinks on an occasion? In 2003 and 2004, the BRFSS survey
ffered states a new, optional module of six additional
uestions to be asked of those who reported binge drinking;
ll questions were about a respondent’s most recent binge
rinking episode. Driving after binge drinking was assessed by
he question: Did you drive a motor vehicle, such as a car, truck, or
otorcycle during or within a couple of hours after this occasion? A

es answer to this question was the numerator for determin-
ng the prevalence of driving after binge drinking. Because
ach respondent was providing information about a single
inge drinking event, prevalence information was combined
ith the number of binge drinkers in particular strata to
etermine the number of episodes of driving after binge
rinking. Other questions in the module elicited information
bout the number and type of alcohol-containing beverages
beer, wine, or liquor) consumed during their most recent
inge drinking episode and the physical location where most
inge drinks were consumed.
Analyses were limited to the 18 states that used this set of

inge drinking questions in both 2003 and 2004 (nine states);
003 only (four states); or 2004 only (five states). States using
he module in both years were California, Maine, Michigan,

innesota, Montana, Nevada, New Hampshire, Wisconsin,
nd Wyoming; states using it in 2003 only were Nebraska,
orth Carolina, Pennsylvania, and South Dakota; and states
sing the module in 2004 only were Delaware, Idaho, New
exico, North Dakota, and Virginia. The median response

ate to the BRFSS survey among these states across both years
as 55.0% and included 121,172 respondents, including
6,496 people who reported one or more episodes of binge
rinking in the past month. The weighted prevalence of
inge drinking among respondents in the states and years

ncluded in the study was 16.3%, which is approximately 1%
igher than that for the U.S. during 2003–2004. The
eighted prevalence of driving after binge drinking was very

imilar in 2003 (11.9%) and 2004 (11.6%).
The study was restricted to those who reported one or more

pisodes of binge drinking in the past 30 days. Data were
eighted by age, gender, and race or ethnicity to be repre-

entative of the adult population for each state and year
nalyzed; weights were divided by 2 for states with 2 years of
ata. After excluding binge drinkers with missing or incom-
lete information from the binge drinking module, data from
4,085 respondents were analyzed, including 1848 respon-
ents who reported driving during or within 2 hours of binge
rinking.
All data analyses were conducted using SAS, version 9.0,
nd SUDAAN, version 9.0. Analyses were conducted for three r

ctober 2009
ypes of variables: demographics, alcohol-specific measures,
nd binge drinking location. Demographic characteristics
ncluded age group (18–24, 25–34, 35–44, 45–54, �55 years),
hich was collapsed into three groups (18–34, 35–54, and
55 years) for regression analysis based on strata size and

imilarity with respect to driving characteristics; gender; race
r ethnicity (white, non-Hispanic; black, non-Hispanic; other,
on-Hispanic; and Hispanic), which was collapsed to white
on-Hispanic versus other for regression analysis; education

evel (less than high school, high school graduate, some college,
nd college graduate), which was collapsed to some college or
ore versus high school graduate or less for regression analysis;

ncome level (�$25,000, $25,000–$49,999, and �$50,000),
hich was collapsed to �$50,000 versus �$49,000 for regression
nalysis; marital status (married, never married, unmarried
ouple, divorced, or separated), which was collapsed to married
ersus nonmarried for regression analysis; and employment
tatus (employed, unemployed, student, homemaker, or re-
ired), which was collapsed to employed versus nonemployed for
egression analysis. Alcohol stratification variables included the
umber of binge episodes during the past 30 days (one to two,

hree to four, and five or more), which was collapsed to one to
wo versus three or more for regression analysis; and the total
umber of drinks consumed during the last binge episode (five

o six, seven to nine, and ten or more), which was collapsed to
ve to six versus seven or more for regression analysis. The
hysical location where most of the drinks were consumed (own
ome, another person’s home, bar or club, restaurant, other
ublic place, or other) was also analyzed.

esults

verall, 75.1% of binge drinkers were men, 75.1% were
ged �44 years, 49.7% consumed seven or more drinks
uring their most recent binge drinking episode, and
8.3% drank in a private residence (their home or
omeone else’s home; Table 1).

After weighting, 11.9% of binge drinkers reported
riving during or within 2 hours of their most recent
inge drinking episode (Table 1). Men were more

ikely than women to drive after binge drinking (13.2%
s 8.1%), and men accounted for 82.9% of all recent
inge drinking and driving episodes. The prevalence of
riving after binge drinking increased slightly with age;
0.6% of binge drinking and driving episodes involved
hose aged �35 years. Among underage adults aged
8–20 years, 10.3% drove after binge drinking and they
ccounted for 6.3% of driving episodes (data not shown
n Table 1). More than 90% of most recent binge
rinking and driving episodes were accounted for by
igh school graduates or those with at least some
ollege education, and 78.6% of driving episodes were
eported by binge drinkers who were employed. Al-
hough those who reported five or more binge drinking
pisodes in the past 30 days were more likely to drive
fter their most recent binge episode than those who
eported binge drinking once or twice, approximately
alf (48.7%) of driving episodes involved those who

eported binge drinking only once or twice in the past

Am J Prev Med 2009;37(4) 315
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able 1. Number and weighted percentage of binge drinkers, prevalence of driving after binge drinkinga among binge
rinkers, and proportion of driving episodes among those driving after binge drinking, by selected characteristics

haracteristic
No. of binge drinkers
(weighted %)c

Percentage of binge drinkers
who drove after binge
drinkinga,b (n�14085)

Proportion of driving episodes
among binge drinkersa,b

(n�1848)

ll 14,085 (100.0) 11.9 (10.9, 13.0) 100.0
ender
Male 9,611 (75.1) 13.2 (11.9, 14.5) 82.9 (79.9, 85.6)
Female 4,474 (24.9) 8.1 (6.9, 9.6) 17.1 (14.4, 20.1)

ge (years)
18–24 2,076 (24.3) 10.9 (8.6, 13.8) 22.2 (17.9, 27.3)
25–34 3,617 (28.5) 11.3 (9.6, 13.3) 27.1 (23.3, 31.4)
35–44 3,653 (22.3) 11.2 (9.6, 13.1) 21.1 (18.0, 24.5)
45–54 2,841 (15.1) 13.9 (11.4, 16.9) 17.7 (14.5, 21.4)
�55 1,898 (9.7) 14.5 (11.9, 17.6) 11.8 (9.7, 14.4)

ace
White, non-Hispanic 12,064 (73.2) 12.3 (11.3, 13.3) 75.4 (69.8, 80.2)
Black, non-Hispanic 373 (4.1) 14.3 (9.6, 20.7) 4.9 (3.3, 7.3)
Other, non-Hispanic 701 (5.4) 16.1 (10.2, 24.4) 7.2 (4.5, 11.4)
Hispanic 877 (17.3) 8.6 (5.8, 12.7) 12.5 (8.5, 17.9)

ducation
�High school 903 (9.5) 7.5 (6.4, 13.5) 7.5 (5.2, 10.8)
High school grad 4,455 (31.0) 12.2 (10.4, 14.3) 31.9 (27.7, 36.4)
Some college 4,318 (30.4) 12.2 (10.3, 14.3) 31.2 (26.9, 35.8)
College grad 4,400 (29.0) 12.1 (10.4, 13.9) 29.4 (25.6, 33.5)

ncome ($)
�25K 2,958 (23.7) 10.3 (7.9, 13.3) 20.0 (15.7, 25.1)
25K–50K 4,490 (30.3) 14.2 (12.3, 16.3) 35.2 (30.9, 39.8)
�50K 5,761 (46.0) 11.9 (10.5, 13.4) 44.8 (40.2, 49.5)
arital status
Married 6,801 (47.5) 10.3 (9.0, 11.7) 41.1 (36.7, 45.6)
Previously marriedd 2,791 (12.2) 17.0 (14.4, 19.9) 17.3 (14.6, 20.4)
Unmarried couple 795 (7.9) 12.9 (8.2, 19.5) 8.5 (5.4, 13.2)
Never married, single 3,683 (32.5) 12.1 (10.4, 14.1) 33.1 (28.9, 37.6)

mployment
Employed 11,198 (76.1) 12.3 (11.2, 13.5) 78.6 (73.8, 82.7)
Unemployede 1,027 (9.3) 9.6 (6.8, 13.5) 7.6 (5.3, 10.6)
Homemaker 301 (2.1) 7.2 (3.7, 13.5) 1.2 (0.6, 2.4)
Student 695 (8.2) 11.5 (7.0, 18.4) 7.9 (4.7, 12.8)
Retired 853 (4.3) 13.1 (9.9, 17.1) 4.7 (3.5, 6.3)
o. of binge episodes, past 30 days
1–2 8,248 (56.5) 10.3 (9.1, 11.6) 48.7 (44.1, 53.4)
3–4 2,632 (18.8) 13.2 (10.7, 16.3) 20.9 (17.0, 25.3)
�5 3,205 (24.7) 14.6 (12.5, 17.0) 30.4 (26.4, 34.7)
o. of drinks, most recent binge

episode
5–6 7,730 (50.3) 10.8 (9.6, 12.1) 45.7 (41.2, 50.3)
7–9 3,512 (25.8) 12.7 (10.7, 14.9) 27.4 (23.5, 31.7)
�10 2,843 (23.9) 13.4 (10.9, 16.3) 26.9 (22.4, 31.8)

ocation, most recent binge episode
Home 5,264 (38.3) 4.0 (3.2, 5.0) 12.8 (10.3, 15.9)
Another’s home 2,327 (20.0) 13.6 (11.3, 16.3) 22.9 (19.1, 27.1)
Restaurant 1,001 (7.4) 16.3 (12.1, 21.6) 10.1 (7.4, 13.7)
Bar/club 4,090 (25.3) 20.8 (18.3, 23.6) 44.2 (39.6, 48.8)
All otherf 1,380 (9.0) 13.2 (10.2, 17.0) 10.0 (7.7, 12.9)

Binge drinking was defined as consuming five or more drinks on at least one occasion in the past 30 days. Respondent information pertained
o their most recent episode of binge drinking. Driving after binge drinking refers to those who reported driving during or within 2 hours of
heir most recent binge drinking episode.
Results were weighted to be representative of states and years included in this study; BRFSS data are weighted by gender, age, and race or
thnicity.
The sum of strata for selected variables may not be 14,062 or 100% because of nonresponse to that variable or rounding error, in the case of
he weighted percentages. BRFSS data are weighted by gender, age, and race or ethnicity.
Previously married included those who were divorced, separated, or widowed.
Unemployed included those who were unemployed for less than 1 year, more than 1 year, or who reported they were unable to work.

Other refers to places such as parks, sporting events, concerts, or other locations.
RFSS, Behavioral Risk Factor Surveillance System

16 American Journal of Preventive Medicine, Volume 37, Number 4 www.ajpm-online.net
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0 days. Similarly, although those who consumed more
rinks per binge (seven or more drinks) were nonsig-
ificantly more likely to report driving after their most
ecent binge episode, almost half of driving episodes
nvolved those who consumed five to six drinks. The
revalence of driving after binge drinking varied con-
iderably based on drinking location, ranging from
.0% for those who reported binge drinking at home to
0.8% of those who drank in bars or clubs. Those who
eported binge drinking in bars or clubs accounted for
4.2% of driving episodes; licensed establishments (bars,
lubs, and restaurants) accounted for more than half
54.3%) of all driving episodes.

Binge drinkers who drank most of their alcohol
n licensed establishments (bars, clubs, and restau-
ants) and who subsequently drove consumed an aver-
ge of 8.1 (95% CI�7.45, 8.65) drinks; 53.5% con-
umed seven or more drinks; and 25.7% consumed ten
r more drinks. Among binge drinkers who drove, a

able 2. Prevalence of driving after binge drinking,a by loca

Home Other

verall 4.0 (3.2, 5.0) 13.6 (
ender
Male 4.0 (3.1, 5.1) 15.2 (
Female 4.2 (2.5, 6.8) 8.5 (

ge (years)
18–34 4.0 (2.6, 5.9) 11.8 (
35–54 3.5 (2.5, 4.7) 17.5 (
�55 6.0 (3.8, 9.5) 13.8 (

ace
White, non-Hispanic 4.1 (3.2, 5.2) 14.1 (
Other race or ethnicity 3.9 (2.3, 6.3) 12.1 (

ducation
�High school 4.0 (3.2, 5.0) 14.8 (
�High school 4.0 (3.0, 5.4) 12.6 (

ncome ($)
�50K 3.9 (2.9, 5.4) 12.4 (
�50K 4.1 (2.8, 5.7) 15.7 (
arital status
Married 3.0 (2.2, 4.2) 12.2 (
Not marriedc 5.2 (3.9, 7.1) 14.6 (

mployment
Employed 4.2 (3.2, 5.5) 14.2 (
Not employedd 3.3 (2.2, 5.0) 11.9 (
o. of binge episodes, past 30 days
1–2 2.8 (1.9, 4.2) 11.6 (
�3 5.2 (4.0, 6.8) 16.8 (
o. of drinks consumed, binge episode
5–6 3.3 (2.3, 4.6) 12.4 (
�7 4.6 (3.1, 6.8) 15.8 (

Binge drinking was defined as consuming five or more drinks on at
o their most recent episode of binge drinking. Driving after binge d
heir most recent binge drinking episode.
Other locations is a combination of two response categories: (1) oth
2) other location, which was a response option for those who did
onsume most of their alcohol in their or another person’s home, a
Not-married people included those who were never married or wer

Not-employed people included those who were unemployed, were unable
Point estimates and CIs not reported because of CIs spanning 20% or sam

ctober 2009
reater proportion of those drinking in bars or clubs
onsumed ten or more drinks compared with those
rinking in restaurants (28.7% vs 13.6%, data not
hown).

In stratified analysis, differences observed in the
revalence of driving based on the location of binge
rinking were generally consistent across various demo-
raphic characteristics, the frequency of binge drink-
ng, and the number of drinks consumed during the
inge drinking episode (Table 2). Specifically, driving
fter binge drinking at home was reported by �6% of
ll subgroups. In contrast, driving after binge drinking
n bars or clubs was reported by more than 20% of
hose in most subgroups. The prevalence of driving
fter binge drinking in bars increased significantly with
ge, ranging from 17.0% among those aged 18–34
ears to 36.7% among those aged �55 years. However,
he prevalence of driving after binge drinking in bars or
lubs did not differ substantially when evaluated by

f binge drinking episode and selected characteristics

ion of binge drinking episode (% [CIs])

e Restaurant Bar/club
Other
locationsb

16.3) 16.3 (12.1, 21.6) 20.8 (18.3, 23.6) 13.2 (10.2, 17.0)

18.7) 19.7 (14.1, 26.8) 24.5 (21.1, 28.2) 15.3 (11.6, 20.0)
2.1) 7.9 (4.4, 13.7) 12.5 (9.9, 15.7) 6.5 (3.2, 12.7)

5.2) 11.7 (7.5, 17.9) 17.0 (13.7, 20.9) 12.3 (8.1, 18.4)
22.9) —e 26.5 (22.9, 30.5) 12.9 (8.7, 18.9)
2.6) —e 36.7 (28.2, 46.1) —e

17.0) 16.8 (12.8, 21.6) 20.9 (18.7, 23.4) 12.3 (9.4, 16.1)
9.3) —e —e —e

19.6) 15.7 (9.6, 24.6) 21.5 (16.9, 26.8) 13.9 (9.4, 20.1)
6.0) 16.6 (11.3, 23.6) 20.5 (17.6, 23.7) 13.0 (9.2, 18.0)

6.5) —e 22.6 (18.9, 26.8) 14.7 (10.2, 20.6)
20.2) 15.7 (11.0, 21.9) 19.7 (16.5, 23.3) 13.3 (9.0, 19.7)

6.4) 15.3 (9.9., 22.9) 23.5 (19.7, 27.7) 11.4 (8.0, 16.1)
18.3) 17.8 (12.0, 25.7) 19.5 (16.3, 23.1) 15.7 (10.8, 22.3)

17.4) 16.5 (11.7, 22.7) 21.8 (19.2, 24.5) 12.6 (9.4, 16.6)
7.8) —e 17.8 (12.0, 25.7) —e

5.3) 13.4 (9.6, 18.3) 17.0 (14.4, 20.0) 13.8 (9.7, 19.2)
21.0) —e 25.4 (21.1, 30.3) 12.4 (8.6, 17.6)

6.0) 13.8 (9.9, 19.0) 19.9 (16.9, 23.3) 15.1 (10.5, 21.2)
22.3) —e 22.2(16.0, 29.9) 12.3 (7.1, 20.4)

ne occasion in the past 30 days. Respondent information pertained
g refers to those who reported driving during or within 2 hours of

blic place, which referred to parks, sporting events, or concerts and
swer “don’t know/not sure” to drinking location but who did not
rant, a bar, a club, or a public place.

le, in an unmarried couple, widowed, divorced, or separated.
tion o

Locat

’s hom

11.3,

12.3,
6.0, 1

9.0, 1
13.1,
8.1, 2

11.7,
7.3, 1

11.0,
9.9, 1

9.2, 1
12.0,

8.9, 1
11.5,

11.5,
7.7, 1

8.7, 1
13.2,

9.5, 1
11.0,

least o
rinkin

er pu
not an
restau

e sing

to work, or were retired, homemakers, or students.
ple sizes �50.
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arious strata of education, income, marital status, and
mployment.
In multivariate logistic regression analysis, signifi-

antly increased odds of driving after binge drinking
ere observed for men compared with women, those
ged �35 years compared to younger adults, unmar-
ied people compared to married people, those report-
ng three or more compared to one or two binge
rinking episodes in the past 30 days, and those drink-

ng outside of their own home (Table 3). Compared to
hose binge drinking in their own home, the AOR for
riving after binge drinking in bars or clubs was 7.81
nd 5.90 for drinking in restaurants. The AOR of driving
or people binge drinking in any licensed establishment
bars or clubs and restaurants) was also significantly
ncreased (AOR 3.4, 95% CI�2.7, 4.4) compared with
riving after drinking in any private residence (a respon-
ents’ home or someone else’s home). Race/ethnicity,
ducation, income, and the number of binge drinks
onsumed were not significantly associated with subse-
uent driving.

iscussion

o our knowledge, this is the first U.S. study to examine
he likelihood of driving following a specific binge
rinking event, and the first to assess personal and
ontextual risk factors (e.g., location of alcohol con-
umption) affecting these associations. Overall, almost
ne in eight binge drinkers drove during or within 2
ours of their most recent binge drinking episode. Of

hese people, more than half consumed most of their
lcohol in establishments licensed to sell alcohol. Bars
nd clubs accounted for 43% of binge drinking and
riving episodes; 25% of those who drove after binge
rinking in any establishment licensed to sell alcohol
bars, clubs, and restaurants) consumed ten or more
rinks. These findings emphasize the need to imple-
ent effective measures to reduce binge drinking,

ncluding the implementation of policies to prevent
verservice in licensed establishments where selling
lcohol to intoxicated people is generally illegal.8

Although a strength of this study was that it estab-
ished a temporal relationship between binge drinking
nd subsequent driving, the current findings are con-
istent with the strong cross-sectional relationship be-
ween binge drinking and impaired driving that has
een described in previous studies.6,7 A population-
ased study of California drinkers observed that driving
hile intoxicated was influenced by age, gender, indi-
idual drinking patterns, increased alcohol outlet den-
ity, and drinking in bars and restaurants.9 The impor-
ance of drinking location and subsequent impaired
riving was further illustrated by a New Mexico study
f 5000 people convicted of driving-while-intoxicated
DWI), in which 45% of those convicted were drink-

ng in bars or lounges prior to their arrest.10 Another t

18 American Journal of Preventive Medicine, Volume 37, Num
tudy of 16,000 DWI arrestees in Ventura County CA
ound that 44% had consumed their last drink in a
ar, club, or restaurant and that those drinking in

able 3. Prevalence and AORsa for driving after binge
rinkingb among binge drinkers

haracteristic

Percentage who
drove after
binge drinkingb AORa (95% CI)

ender
Female 8.1 1.00 (ref)
Male 13.2 1.75 (1.37, 2.33)

ge
18–34 11.2 1.00 (ref)
35–54 11.9 1.58 (1.25, 2.01)
�55 14.3 2.37 (1.69, 3.34)

ace or ethnicity
Other than white,

non-Hispanic
10.8 1.00 (ref)

White, non-Hispanic 12.2 0.98 (0.72, 1.34)
ducation level
Greater than high

school
12.1 1.00 (ref)

High school or less 11.2 1.01 (0.80, 1.27)
ncome level ($)

�50K 11.9 1.00 (ref)
�50K 12.2 1.05 (0.84, 1.32)
arital status
Married 10.2 1.00 (ref)
Not marriedc 13.2 1.32 (1.04, 1.68)

mployment status
Not employedd 11.1 1.00 (ref)
Employed 12.0 1.25 (0.91, 1.71)
o. of binge episodes,

past 30 days
1–2 10.3 1.00 (ref)
�3 13.7 1.52 (1.21, 1.89)
o. of drinks

consumed, most
recent binge
episode

5–6 10.6 1.00 (ref)
�7 12.9 1.06 (0.84, 1.32)
rinking location, most

recent binge
episode

Own home 4.0 1.00 (ref)
At another person’s

home
13.6 4.61 (3.25, 6.53)

Restaurant 16.3 5.90 (3.77, 9.22)
Bar or club 20.8 7.81 (5.69, 10.73)
Other locatione 13.2 4.31 (2.88, 6.45)

AORs for driving after a respondent’s most recent binge drinking
pisode were determined by logistic regression and were adjusted for
he covariates listed in this table.
Binge drinking was defined as consuming five or more drinks on at
east one occasion in the past 30 days. Respondent information
ertained to their most recent episode of binge drinking. Driving
fter binge drinking refers to those who reported driving during or
ithin 2 hours of their most recent binge drinking episode.

Unmarried people included those who were never married/single,
n an unmarried couple, widowed, divorced, or separated.
Not employed people included those who were unemployed, unable
o work, retired, homemakers, or students.
Other location refers to places such as parks, sporting events,
oncerts, or other locations.
hese establishments had significantly higher blood

ber 4 www.ajpm-online.net
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lcohol concentrations than those drinking in other
ocations.11

Studies from other developed countries (e.g., Can-
da and Australia) have also found that drinking in bars
nd night clubs is strongly associated with drinking
ore than usual and drinking to the point of intoxica-

ion.12–18 Further, a disproportionate number of drink-
rs who experienced alcohol-related harms or engaged
n closely related risk behaviors, including driving while
mpaired, had been drinking in establishments licensed
o sell alcohol.19,20

This study reaffirms the predominant role played by
en in alcohol-impaired driving,6 as men were more

ikely than women to binge drink and were also more
ikely to drive after doing so. While those in relatively
ounger age groups accounted for most binge drinking
nd driving episodes, the AOR of driving after a single
inge drinking episode was progressively higher among
hose in older age groups. This finding may represent a
ohort effect, as younger people have grown up in an
ra of enhanced awareness of, and social stigma associ-
ted with, impaired driving. It is also possible that a
igher proportion of older binge drinkers were alcohol
ependent, but alcohol dependence could not be
ssessed using this data source. Finally, drinking more
rinks was not associated with a higher likelihood of
riving. It is possible that a progressive loss of judgment
fter consuming more drinks was counteracted by a
reater awareness of impairment, because the sensation
f impairment is generally attained at or above the
umber of drinks used to define binge drinking.21 It is
lso possible that those drinking more drinks were less
ikely to report subsequent driving.

This study is subject to several limitations. First, data
ere from self-report, and survey respondents may
nder-report how much they drink and whether they
ngage in impaired driving. Therefore, the number of
rinks reported by respondents was likely conservative,
s was the proportion of those who reported driving
fter binge drinking. Similarly, the median response
ate among states included in this study was 55%, and
onrespondents may be more likely to binge drink and
ngage in impaired driving, although it is unclear how the
roportion of binge drinkers who drive would vary be-
ween respondents and nonrespondents. Second, this
tudy assessed the location where most drinks were con-
umed, and some binge drinkers may have consumed
lcohol at more than one location. Third, the study did
ot include information about all U.S. states, and

herefore may not be representative of the U.S. as a
hole. And fourth, the BRFSS used a five-drink thresh-
ld to define binge drinking among women; the Na-
ional Institute of Alcohol Abuse and Alcoholism rec-
mmends using a four-drink threshold, and BRFSS
urvey adopted this threshold in 2006. It is unknown
hat proportion of women drinking exactly four drinks
ubsequently drove a motor vehicle, but it is likely that h

ctober 2009
he women would have accounted for a somewhat
arger proportion of binge drinking and driving epi-
odes had the four-drink threshold been used.

It was not possible to determine whether all people
ho reported driving during or within 2 hours of a
inge drinking episode were legally intoxicated. How-
ver, consuming five drinks for men or four drinks for
omen at a typical rate (i.e., within 2 hours) results in
lood alcohol concentrations of 0.08 mg/dL, the legal

imit for defining alcohol-impaired driving in all states
n the U.S.22 Further, half of drivers in this study
onsumed seven or more drinks during their most
ecent binge episode, suggesting that many of these
eople may have had blood alcohol concentrations well

n excess of 0.08 mg/dL. And finally, it should be noted
hat the risk of a motor vehicle crash increases at blood
lcohol concentrations in excess of 0.03 mg/dL.23

Given the frequency with which binge drinkers sub-
equently drive a motor vehicle, population-based strat-
gies to reduce both binge drinking and impaired
riving are required to reduce alcohol-related motor
ehicle crashes. Such strategies are the cornerstone of
revention, because there are few targeted interven-
ions available to address the likelihood of excessive
rinking or subsequent driving among high-risk demo-
raphic groups (e.g., men). Effective population-based
trategies to reduce binge drinking include increasing
lcohol excise taxes, limiting alcohol outlet density and
ours of sale, enhanced enforcement of the age-21 min-

mum legal drinking age, and limiting days of alcohol
ales.24-26 Effective strategies to prevent alcohol-impaired
riving include implementation of the age-21 minimum

egal drinking age, 0.08 laws, sobriety checkpoints, lower
lood alcohol concentration laws for young and inexpe-
ienced drivers, immediate driver’s license revocation for
hose arrested for driving while intoxicated, sobriety
heckpoints, server training programs, mass media cam-
aigns intended to reduce impaired driving, ignition

nterlocks, multi-component impaired-driving interven-
ions with community mobilization, and school-based
nstructional programs.27

Because driving after binge drinking in licensed
stablishments accounted for more than half of such
pisodes, implementing and strengthening existing in-
erventions to prevent on-premise binge drinking in
etail alcohol outlets are warranted.28 Effective inter-
entions to improve responsible beverage service in-
lude limits on drink discounting, “dram shop” liability
aws, mandatory server training programs, and en-
anced enforcement of laws prohibiting sales to intox-

cated patrons.27,29,30 However, a number of states lack
iability laws or mandatory server training laws for
stablishments serving alcohol; most states lack ade-
uate numbers of alcoholic beverage control officers;
nd laws preventing sales to minors or intoxicated people
re enforced only sporadically.31 Further, some states

ave laws that prevent cities or counties from adopting

Am J Prev Med 2009;37(4) 319
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ore stringent alcohol-control policies than those that
xist at the state level. Strengthening these laws and
nsuring their enforcement could help reduce alcohol
verservice and create an environment that supports
esponsible beverage service by not placing law-abiding
etailers at an economic disadvantage.
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