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EXECUTIVE SUMMARY

OBJECTIVES

1) To assess and contrast self-reported prevalence of drinking and driving using two key
definitions: driving within two hours of drinking alcohol, and driving over the legal Blood
Alcohol Concentration (BAC) limit; and 2) To estimate drinking and driving arrest rates.

DESIGN

Combined data from NHTSA’s 1995 National Survey of Drinking and Driving Attitudes and
Behaviors (NSDDAB) and FBI crime reports.

SETTING
The 50 states and the District of Columbia that participated in the 1995 NSDDAB.

PARTICIPANTS

A total of 4,008 noninstitutional persons 16 and over in the United States.

MAIN OUTCOME MEASURES

Weighted percentage and episode rate of respondents reporting:

(1) driving within two hours of drinking, (2) driving over the legal blood alcohol concentration
limit, (3) stops by police officers for suspicion of driving under the influence (DUI), and (4) arrests
by police officers by age, race/ethnicity, education and drinker type; BAC distribution by sex,
age, and drinking type based on the Quantity-Frequency-Variability (QFV) Index on most recent
occasion of driving within two hours of drinking; and arrest rate by sex and age based on police
records reported to FBIL.

RESULTS

Overall, for the year 1995, 21.9 percent of the population 16 and over reported 791 million trips
within two hours of drinking (3.9 per person 16 and over), 90 million trips above the legal limit
for their state (44.9 per 100 persons 16 and over), 6.4 million stops (includes multiple stops per
person) by police officer for suspicion of driving under the influence (3.2 per 100 persons 16
and over), and 1 million arrests for driving under the influence (0.5 per 100 persons 16 and
over). Almost all male percentages and rates exceeded the corresponding female percentages
and rates, frequently by several factors. Episode rates of driving within two hours of drinking
(i.e., # episodes of driving within 2 hours of drinking/population group) was highest among
men 55 and over (but these trips were mostly at low BAC levels), among White, non-Hispanic
men, and among men with a college diploma. Episode rates of driving over the limit were
highest among 18-20 year old men, among White, non-Hispanic men, and among men with a
high school diploma. Males 18-20 reported the highest rate of being stopped for suspicion of
drinking and driving, as was the case for Black, non-Hispanic males, and males with no high



school diploma. Self-reported arrest rates were highest among 18-20 year old men, among
Hispanic men, and among men with no high school diploma. On average, there was one arrest
per 772 episodes of driving within two hours of drinking, per 88 episodes of driving over the
legal limit, and per six stops for suspicion of driving under the influence. Males 16-17 tended to
greatly over-report arrests compared to FBI reports and males 55+ tended to under-report their
arrests.

CONCLUSIONS

While alcohol-impaired driving was relatively uncommon when compared to all driving, the
number of trips initiated within two hours of drinking is still large and such trips accounted for
a disproportionately large percentage of fatal crashes (FARS).! Drivers admitted to alcohol-
impairment in about one in six trips, and to being over the legal limit in about one in nine such
trips. Clearly, many drivers knew they were impaired at BACs below the legal limits that are
typical in the United States. Combined with laboratory evidence for impairment at low BACs,
and with evidence that even low BACs substantially increase the risk of fatal crash involvement,
especially, but not exclusively, among young drivers, this study provides additional impetus to
further reducing legal BAC limits below current levels. However, given the very low rate of
arrests for driving under the influence, it is also important to strengthen laws against impaired
driving and there should be highly visible, highly publicized enforcement.

JAMA. 1999;xXX:XXX-XXX



BACKGROUND and INTRODUCTION

In 1997, the National Highway Traffic Safety Administration! (NHTSA) classified almost
39 percent (N = 16,189) of total traffic fatalities that occurred in the United States as alcohol-
related. According to NHTSA’s definition, a fatal traffic crash is alcohol-related if either a
driver or a nonoccupant (e.g., pedestrian) had a BAC of 0.01 percent or greater in a police-
reported fatal traffic crash. NHTSA'’s approach of classifying alcohol-related traffic fatalities,
even when driver BACs are quite low, is reasonable because of the strength of evidence for the
impairment of driving-related skills at BACs as low as 0.02 percent®* (also Moskowitz H,
Burns MM, Fiorentino D, unpublished data, 1998), and parallel evidence for rapid rise in rela-
tive fatal crash risk. Studies show, for instance, that each 0.02 percent increase in the BAC of a
driver with a nonzero BAC approximately doubles the risk of fatal driver injury among drivers
in single-vehicle crashes, regardless of age and sex.4> United States laws do not yet fully re-
flect the severity of alcohol-impairment at low BACs. For instance, as of March 1999, 31 states
defined driving with BACs above 0.10 percent as a crime, per se, while only 16 states set their
per se limit at 0.08 percent,® even though lowering state BAC limits to 0.08 percent from 0.10
percent have been shown to reduce fatal motor vehicle crashes.” In contrast, most other indus-
trialized nations have set BAC limits at 0.08 percent or lower and have had these laws in place
for many years.® For example, Canada, Great Britain, Austria, and Switzerland set their BAC
limits at 0.08 percent, all states in Australia at 0.05 percent, and France and Germany recently
lowered it to 0.05 percent, while Sweden’s BAC limit is 0.02 percent.

Over the last two decades many states strengthened both their laws and law enforcement against
drinking and driving”® and achieved considerable success in reducing both prevalence of driving
with nonzero BACs!®!1 and the number of alcohol-related traffic fatalities and traffic injuries.

In the 1993 Behavioral Risk Factor Surveillance System (BRFSS), respondents were asked
whether they engaged in driving a motor vehicle after having “had perhaps too much to drink.”
As Liu et al.12 estimated, United States adults admitted to over 123 million instances of driving
after having too much to drink in 1993. Liu et al. classified driving after having perhaps too
much to drink as an episode of alcohol-impaired driving. NHTSA adopted two alternative and
complementary survey items for querying respondents about drinking and driving in its series
of biannual National Surveys of Drinking and Driving Attitudes and Behavior (NSDDAB).
One of the survey items asked for the number of times a respondent drove a motor vehicle
“within two hours after drinking alcoholic beverages.” The second item asked for the number
of times a respondent drove “when you thought you were over the legal limit for alcohol.” We
may rank these three formulations of self-reported drinking and driving in descending order of
inclusiveness. Driving within two hours of drinking is clearly the most inclusive category of
drinking and driving. We believe that driving over the legal limit is the least inclusive because
it makes no reference to the amount of alcohol consumed, although there is an obvious subjec-
tive element to comparing “having had perhaps too much to drink” and driving “when you
thought you were over the legal limit.” NHTSA’s formulations asked for factual information in
a nonjudgmental way, whereas the BRFSS formulation was somewhat judgmental. We note
that behavior perceived as socially undesirable (e.g. driving after too much drinking) is frequently
underreported in social surveys.1?



NHTSA’s attitudes and behavior survey obtained information that enabled us to estimate driver
BAC:s for the most recent trip of driving within two hours of drinking, and also to compute the
Quantity-Frequency-Variability (QFV) Index of respondent drinker type following Cahalan,
Cisin, and Crossley.!4 We could, therefore, combine respondent drinker type and BACs to
estimate driver BAC distributions under NHTSA’s definition of drinking and driving trips by
drinker type, as well as by other characteristics.

The general theory of deterrence holds that behavior such as drunk driving “will be altered or
abandoned to the extent that it is threatened with what is perceived as certain, swift, and severe
punishment (italics added).”*> This observation underlies the importance of the perceived like-
lihood of arrest for DUL In the 1995 wave of NSDDAB we analyzed in this study, respondents
were also asked about being stopped by police officers on suspicion of DUI, and about being
arrested for DUL The availability of police-reported arrest rates obtained from FBI crime reports
gave us a unique opportunity to assess self-reported DUT arrest rates against police-reported
data by age and sex.

METHODS

The 1995 NSDDAB (OMB approved) was the third in a series of biannual random digit dial
(RDD) telephone surveys covering the driving age population 16 and over in the United States.!3
This survey series was sponsored by NHTSA to monitor self-reported attitudes and behavior
related to drinking and driving among the general public. In this paper, we analyzed data for the
4,008 respondents of the 1995 survey. To reduce bias, we used imputed values to replace miss-
ing values wherever data required for analysis were missing. In general, we imputed missing
data based on average/typical respondent answers in the finest cell to which respondents could
be classified. In particular, when age was missing, we imputed it in one of two ways. If respon-
dents would not supply a specific age, they were asked to supply an age category. However, if
no age or age category was recorded, age was imputed as the overall average of ages within the
respondent gender group. When a respondent supplied an age category, but not an exact age, an
exact age was imputed as the average age within the respondent’s gender/age category. As other
examples, we imputed within age/gender cell averages to missing responses for the question,
“About how many times in the past 12 months did you drive when you thought you were over
the legal limit for alcohol?” Similarly, we imputed average response within each frequency-of-
drinking category (Question 15: every day, nearly every day, three or four days a week, one or
two days a week, two or three days a month, and once a month or less) to the question: “In the
past 30 days, how many times have you driven a motor vehicle within two hours after drinking
alcoholic beverages?” In the 1995 NSDDAB, some questions on drinking and drinking and
driving were posed for two reference periods: for the last 30 days and for the last 12 months.
Preliminary analyses confirmed general experience among survey researchers'17:183 that recent
responses are more reliable than responses from longer recall periods. To annualize 30-day
responses, we multiplied them by 12. We employed this method for the survey item on “driving
within two hours of drinking” only, since of the four outcome measures, it was the only one
asked for both reference periods.



We estimated driver BACs at the start of specific trips from responses about these trips and
about the overall drinking pattern of respondents, and used such BAC estimates to classify trips
within two-hours of drinking by driver BAC. Specifically, we followed Calahan et al.'® and
computed a Quantity-Frequency-Variability (QFV) Index from a series of five survey items and
used it to classify respondents by drinker type as light, moderate, or heavy drinkers. In the first
approximation, BACs depend on individual attributes (body weight and alcohol clearance rate
(the rate at which the body metabolizes alcohol)), the amount of alcohol consumed, and the
time elapsed after the start of drinking.!® For the last occasion when survey respondents drove
within two hours of drinking, the 1995 NSDDAB included survey questions that enabled us to
estimate the amount of alcohol consumed and the time elapsed between the start of drinking
and the start of driving, as well as the respondents’ self-reported body weight. We combined
those data with age/sex/drinker type specific clearance rates received from ongoing laboratory
research on alcohol-impairment (Moskowitz H, Burns MM, Fiorentino D. Driver characteris-
tics and impairment at various BACs. Southern California Research Institute, unpublished data,
1998) and used NHTSA’s BAC Estimator software?® to estimate respondents’ BACs at the start
of their last trip within two hours after drinking.

Since self-reported data on sensitive subjects can be unreliable,!4 we also compared self-reported
arrest rates to those reported by the FBI. The FBI collects data on arrests, including data on DUI
from nearly 10,000 police agencies reporting for jurisdictions with a population of about 190
million.2! We obtained DUI arrest totals from the FBI for 1995 by state, sex, and age. We
adjusted FBI arrest totals for agencies that did not report based on FBI estimates of DUI arrest
totals that were published in the 1995 FBI Uniform Crime Reports.

All national estimates were derived using adjusted sampling weights.?2 For example, we
estimated the total number of drinking drivers by sex and age, sex and race/ethnicity and sex
and educational attainment by summing the adjusted weights of respondents in these categories
who said they had driven within two hours of driving. We estimated the total number of drinking
and driving episodes by the same demographic factors by summing the adjusted weights of
self-reported episode counts.

RESULTS

Driving After Drinking

In 1995, 21.9 percent (N = 43.9 million) of the United States driving age population of about
201 million (Table A1 shows population distribution) were drinking drivers who drove within
two hours of drinking at least once in the past 12 months. The number of drinks these drivers
consumed was not asked for in the survey question upon which this estimate was based. There
were a total of 791 million drinking and driving episodes, or 3.9 episodes per person (Table 1)
during the reference period (the past year). Males made up 70.1 percent of drinking drivers
(N = 30.8 million out of 43.9 million) and accounted for 81 percent of all drinking and driving
episodes. Figure 1.1 shows that the per person rate of episodes was over four times higher for
males (6.6) than for females (1.5). The per person rate of episodes increased with increasing age



among males from 0.3 at age 16-17 to 8.1 at or above age 55. The rate peaked for females in the
21-34 age group. As shown in Figure 1.2, among males, the episode rate was substantially
higher for non-Hispanic Whites (7.8) than for Hispanics (3.1) or for non-Hispanic Blacks (2.3).
Among females, the “other” race category had the highest episode rate (4.4) followed by non-
Hispanic blacks with an episode rate of 1.7. Figure 1.3 indicates that among males, the episode
rate peaked among graduates of 4-year college programs (10.0) at about five times the rate of
males who did not finish high school. For females, the rate also peaked for 4-year college
graduates.

There was substantial regional variation in the per person rate of driving within two hours of
drinking (Table 2). The rate of such episodes was the lowest in the East South Central (3.0) and
the South Atlantic (3.1) regions, and it was the highest in the Pacific (5.7) and New England
regions (5.1).

Driver BACs

For the most recent episode of driving within two hours of drinking, average driver BACs
among males declined with increasing age from 0.08 percent among drivers 16-17 to 0.01 percent
among drivers 55 and older (Table 3). Correspondingly, the percentage of driver BACs below
0.02 percent increased steadily from 32.6 percent among the youngest males to 84.0 percent
among the oldest males, while the percentage of driver BACs exceeding 0.10 percent decreased
from 48.8 percent among the youngest males to zero among the oldest males. Table 4 shows
that average driver BAC increased with increasing severity of drinking type classification: it
was 0.01 percent among light drinkers, 0.03 percent among moderate drinkers, and 0.05 percent
among heavy drinkers. Correspondingly, the percentage of driver BACs below 0.02 percent
decreased from 77.3 percent among light drinking males to 33.2 percent among heavy drinking
males, while the percentage of driver BACs exceeding 0.10 percent increased from 2.6 percent
among light drinking to 17.4 percent among heavy drinking males.

Driving Over the Legal Limit

Estimates based on the survey indicate that about 8.8 million persons 16 and over, self-reported
that they drove over the legal limit (0.08 percent or 0.10 percent depending on the state) in the
past 12 months of whom about 6.0 million were male (Table 5). There were a total of about
90 million such episodes, about 54 million by males. Episode rate per 100 persons peaked at
122.6 for males 18-20 (with a second peak of 99.0 in the 35-54 age group), and at 79.0 for
females 35-54. Driving over the legal limit was admitted by a much higher percentage of non-
Hispanic White drivers, both male (69.9) and female (43.9), than by drivers of the same sex
from other race/ethnic groups. Males who completed high school (109.5), and females who had
some college (110.6) admitted substantially more often to having driven over the legal limit
than did other drivers of the same sex with varying levels of education.





































































