1X3]-){Jewiarems 1Xa1-)ewla1ems

1X31-)lew1a1ems

o WATIG,

HE

M 'NS;))\

D)

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
J Safety Res. 2012 February ; 43(1): 75-82. doi:10.1016/j.jsr.2011.12.001.

Traffic environment and demographic factors affecting impaired
driving and crashes

Eduardo O. Romano”, Raymond C. Peck, and Robert B. Voas
Impaired Driving Center, PIRE, Pacific Institute for Research and Evaluation, 11720 Beltsville
Drive, Suite 900, Calverton, MD 20705-3111

Abstract

Introduction—Data availability has forced researchers to examine separately the role of alcohol
among drivers who crashed and drivers who did not crash. Such a separation fails to account fully
for the transition from impaired driving to an alcohol-related crash.

Method—In this study, we analyzed recent data to investigate how traffic-related environments,
conditions, and drivers’ demographics shape the likelihood of a driver being either involved in a
crash (alcohol impaired or not) or not involved in a crash (alcohol impaired or not). Our data, from
a recent case—control study, included a comprehensive sampling of the drivers in nonfatal crashes
and a matched set of comparison drivers in two U.S. locations. Multinomial logistic regression
was applied to investigate the likelihood that a driver would crash or would not crash, either with a
blood alcohol concentration (BAC)=.00 or with a BAC=.05.

Conclusions—To our knowledge, this study is the first to examine how different driver
characteristics and environmental factors simultaneously contribute to alcohol use by crash-
involved and non-crash-involved drivers. This effort calls attention to the need for research on the
simultaneous roles played by all the factors that may contribute to motor vehicle crashes.
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1. INTRODUCTION

Public health research identifies three elements in the risk-control process: the environment,
the agent, and the host. Each of these factors has received substantial study in efforts to
reduce impaired driving in the United States. Although those efforts resulted in a dramatic
decrease in alcohol-impaired fatal crashes between 1982 and 1995 (National Highway
Traffic Safety Administration [NHTSA], 2009), that beneficial trend has leveled off in
recent years (Voas, Romano, Tippetts, & Furr-Holden, 2006).

Researchers looking for new paths to resume progress have been constrained by data
availability, with most researchers forced to examine either crash-involved drivers only
(e.g., NHTSA, 2009) or non-crashed-involved drivers only (e.g., Lacey et al., 2009). This
analytical separation between driving situations and crashes is artificial, however, because it
fails to account fully for the transition from impaired driving to an alcohol-related crash.
Data to inform about this transition unfortunately are rare. Crash-control studies (Blomberg,

© 2012 National Safety Council and Elsevier Ltd. All rights reserved.
"Corresponding author. Tel.: +1 301 755 2700; fax: +1 301 755 2799. romano@pire.org (E.O. Romano).



1X31-)lew1a1ems 1X31-){Jewiaremsg

1Xa1-)lewarems

Romano et al.

Page 2

Peck, Moskowitz, Burns, & Fiorentino, 2005; Borkenstein, Crowther, Shumate, Ziel, &
Zylman, 1974) that collect data on motorists passing through crash sites on the same
weekday, time, and direction as crash-involved drivers provide a unique opportunity to
study simultaneously drivers involved and not involved in crashes, sober or not. Crash-
control studies are founded on the basic assumption that both the crash drivers and the
control drivers come from the same at-risk population. Based on this assumption, the crash
type identified for the crash-involved driver characterizes the risk faced by the population
from which the crash driver came. If both crash and noncrash drivers come from the same
population, the question arises as to whether the crashed drivers are simply a random (bad
luck) sample of the at-risk population or whether there are characteristics that distinguish
those that crash from those that do not crash. In this study, we take advantage of data from
the Blomberg, Peck, Moskowitz, Burns, and Fiorentino (2009) crash-control study to
investigate the factors affecting the likelihood of drivers’ involvement in the following
traffic situations: (a) being impaired and having a crash, (b) being impaired but not having a
crash, (c) not being impaired but having a crash, and (d) not being impaired and not having a
crash. Specifically, this study investigates how traffic-related environments, conditions, and
drivers’ demographics shape the likelihood of a driver either being involved in a crash
(alcohol impaired or not) or not being involved in a crash (alcohol impaired or not).

2. METHODS

2.1. Data

As mentioned, we used data from Blomberg et al.'s (2005, 2009) case—control study. Funded
by NHTSA as a replication of the classical Borkenstein Grand Rapids Study (Borkenstein et
al., 1974), Blomberg et al.'s study was based on a sample of 2,871 property damage and
casualty crashes occurring in Long Beach (California) and Fort Lauderdale (Florida) from 4
p.m. to 3 a.m. Two control drivers (A=9,821) were matched to each crash-involved driver
(NV=4,065) by identifying drivers who one week later were driving on the same day of the
week, at the same time, and in the same location and direction of travel as the matching
crash-involved driver. The authors interviewed each cooperating driver of the matching
crash-control triads and took a blood alcohol measure using an evidentiary quality breath
tester (Alco-Sensor IV preliminary breath test [PBT]). More than 90% of the crash and
control subjects who were approached at the scene provided valid blood alcohol
concentration (BAC) specimens, as well as detailed information on the characteristics of
crashes and drivers, including age, gender, education, employment status, ethnicity, marital
status, driving exposure, type of vehicle, and alcohol consumption patterns. For a more
comprehensive description of this data set, see Blomberg et al. (2005, 2009).

Table 1 shows the number of records in each of the four groups of drivers under study:
control and crash driver in two BAC categories. As indicated by its exclusion from Table 1,
drivers with low BACs (.01-.04) were not analyzed. Although the potential risk associated
with .01-.04 BAC levels should not be dismissed, the decision to discard the .01-.04 BAC
drivers was based on previous research findings that showed no statistically significant
increase in crash risk until BACs reached or exceeded .05 (Blomberg et al., 2009). Further,
by excluding drivers with .00<BACs<.05 from our analyses and comparing only drivers at
BAC=.05 and BAC=0, we are confident that all contrasts between mediating and
moderating factors involving these two groups of drivers allow for a clear distinction
between impairment and unimpairment as it relates to crash involvement.

2.2. Dependent Variable: Four Groups of Drivers

As shown in Table 1, we divided the driver records into four groups: (a) drivers who had a
crash and registered a BAC=.05; (b) drivers who had a crash and registered a BAC=.00; (c)
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control drivers who did not crash and registered a BAC=.05; and (d) control drivers who did
not crash and registered a BAC=.00. To make comparisons between these groups, drivers
were allocated to these groups regardless of the crash-control triads that were applied to
generate the database. As such, we were unable to consider the drivers in each group as
representative of all drivers in these groups. Nevertheless, the allocation of drivers to these
groups was not systematically biased (i.e., the original case—control design did not favor the
collection of data from members of any group), and the information provided by this
convenience sample is, therefore, highly informative (albeit not definitive).

Table 1 shows the number of records in each of the four groups under study. Of all the
comparisons between the four groups in Table 1 that are logically possible, we identified
five comparisons of interest: comparison #1—alcohol-related control drivers versus sober
control drivers; comparison #2—sober crash drivers versus sober control drivers;
comparison #3—alcohol-related control drivers versus alcohol-related crash drivers;
comparison #4—sober crash drivers versus alcohol-related crash drivers; and comparison #5
— alcohol-related crash drivers versus sober control drivers. Comparison #1 addresses
differences between impaired and sober noncrash drivers. An examination of the correlates
provides information on how noncrash drivers differ when impaired or sober. In comparison
#2, the crash and control drivers were sober. Hence, our analysis isolates variables that are
associated with crash risk not involving alcohol. In comparison #3, we isolated factors that
differentiate crash from noncrash drivers where both were impaired. This comparison
addresses the issue of whether these two groups represent a common underlying population
of impaired drivers in which crashing versus noncrashing might be a relatively random
stochastic occurrence. In comparison #4, we identified how correlates of alcohol-related and
sober crashes differ. Finally, by comparing the results of comparison #4 with those from
comparison #5, we could determine if the distinctions between noncrash drivers contrasted
by alcohol involvement mirror those produced by comparing sober noncrash drivers with
impaired crash drivers.

2.3. Independent Variables

Two groups of independent variables were investigated: traffic environment variables and
demographic/socioeconomic status (SES) variables. Traffic environment variables include
time of the crash (4-7 p.m., 7-9 p.m., 9 p.m.—midnight, and midnight-3 a.m.), trip origin (a
bar or restaurant, work, home, and somebody else's home), and weather and road conditions.
The last variable was constructed as (0,1) dummy variable in which any condition other than
“normal” was signaled out and assigned a value of 1. Although not strictly denoting a traffic
environment situation, we included crash severity (property damage vs. casualty) and
number of vehicles involved in the crash (single vs. multiple) in this variable pool. To assign
crash severity and number of vehicles to control drivers, we used the status corresponding to
the origin of the sampled parameters (e.g., the control drivers for a property-damage-only
[PDQ] crash were also considered PDO). The assignment of crash-related characteristics to
control drivers unavoidably adds noise to the statistical evaluation of these characteristics.
Nevertheless, we believe that the benefits of adding these crash variables to the analyses
(i.e., accounting for some of the observed variation) overcomes its limitations (i.e., the
unavoidable noise present in the crash variables).

The demographic/SES variables we considered included gender, age, race/ethnicity, marital
status, and employment. Due to sample size restrictions, employment was built as a (1,0)
binary variable, with “1” denoting full-time employment and “0” otherwise. Although not
strictly a demographic/SES variable, a (0,1) variable denoting the presence of one or more
passengers in the vehicle was also modeled for this group.
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To account for crash exposure, the self-reported weekly miles driven by each driver were
also included. This variable was treated as a continuously scaled metric in which the
resultant odds ratios represent changes in odds per each 100-mile increase in weekly
mileage.

2.4. Data Analysis

A combination of unconditional multinomial and binary logistic regressions was used to
evaluate the five contrasts described in paragraph 2.3. The multinomial analyses required
two runs using different referent groups. The first run used sober controls (BAC=0) as the
referent, and the second run used unimpaired crash drivers as a referent. For simplicity, the
output from these two multinomial regressions was then combined into a single table.

One limitation of the multinomial analysis is that the computer program (STATA- version 9)
does not provide an index (e.g., R?) of the explanatory power of the covariates for the
separate binary contrasts. We therefore ran separate binary logistic regressions for each of
the five contrasts to produce their corresponding pseudo R2s. The pseudo R? statistic
available in STATA is based on McFadden's likelihood ratio index modified for the number
of predictors in the full model (Hilbe, 2009). The R? produced by this index represents the
percentage reduction in the log likelihood attributable to the explanatory covariates, and it is
not identical to the coefficient of determination (R2) in ordinary least squares (OLS)
multiple regression. Hence, the adjective “pseudo” is used to distinguish its analogical,
rather than algebraic, connection to R2. It does vary from 0 to 1 and tends to approximate R?
for data where the binary margins are not extremely skewed (Menard, 2000).

Our use of an unconditional multinomial model, rather than the conditional binary logistic
regression model typical of case—control studies used by Blomberg et al. (2009), stemmed
from two considerations. First, our analyses involved more than two groups—hence, the
estimation of the odds of membership in three or more groups as a function of a set of
explanatory variables (covariates). Second, we used an unconditional as opposed to a
conditional model because, in creating the different groups of drivers for comparison, we
were forced to break the pairing case—control matches created by the original design.
Although such a breaking did not allow us to account for within matching triads variance, it
allowed for inclusion of more than 1,000 additional crash and control drivers who were
rejected by the 1:2 matching design used by Blomberg et al.

To facilitate the understanding of the large number of explanatory variables under
consideration, we ran three separate models. First, we ran a model including only traffic-
related explanatory variables. In this model, we also included a dummy (0,1) variable to
evaluate the possibility that our findings varied across the two sites from which the original
data were collected (Long Beach, California, and Fort Lauderdale, Florida). Next, we ran a
model including only the demographics/SES variables. Finally, we ran a final model
consisting of the variables found statistically significant in the previous steps (a p value of<.
01 was required for statistical significance). Main effects and two-way interactions
involving demographic variables were also evaluated in the final model.

Of the 13,886 drivers with valid BAC values in the initial subject pool, some drivers were
excluded from the multinomial runs due to missing crash data, missing information on some
covariates, or having a .00<BAC<.05. As a result, the three separate multinomial regressions
we ran included 12,905, 12,761, and 10,729 drivers.
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3. RESULTS

We began our analyses by exploring separately the traffic environment and demographic/
SES groups of variables.

3.1. Traffic Environment Variables Only

Table 2 shows the outcome of the analysis of the traffic environment variables. Under the
p<.01 criteria, neither road condition nor bad weather were statistically significant in any of
the five comparisons. The time of day yielded statistically significant results, albeit only in
case-only and crash-only comparisons involving BAC=.05 versus BAC=.00 contrasts
(comparisons #1, #4 and #5).

Comparison #1 shows that among noncrashed drivers (control), the presence of drivers at
BAC=.05 increased after 9 p.m., with the odds of finding drinking drivers after midnight
being about four times larger than between 7 and 9 p.m. Comparisons #4 and #5 reveal the
same pattern: the likelihood of finding crash-involved drivers at BAC=.05 increases as the
time of day increases. This finding is not surprising, for it shows once more a substantial
association between impaired driving and time of the day, with such association being even
stronger for late-night crashes (i.e., the odds of impaired driving—comparison #1—or an
alcohol-related crash—comparisons #4 and #5—are much higher between midnight and 3
a.m.). For comparisons involving similar BAC levels for the crash and control groups (i.e.,
comparisons #2 and #3), the time of day was not significant (comparison #3—BAC=05 in
both crash and control) or showed a decreasing trend after midnight (comparison #2—
BAC=.00 in both crash and control).

Injury was marginally significant (£=.019) in only one contrast (#2). Alcohol-free crash
drivers were less likely to be injured than would be expected based on the percentage of
alcohol-free drivers in the noncrash population. This finding, however, is difficult to
interpret because the injury status of controls is based on the injury status of their matching
crash cases.

Not surprisingly, drivers who initiated their trips at bars were more likely to be involved in
impaired driving, either in crashes (comparisons #4 and #5) or not in crashes (comparison
#1). Initiating the trip from the workplace was associated with reduced risk of impairment,
particularly among noncrashed drivers (comparison #1). For drivers with similar positive
BAC conditions (comparison #3), the trip origin variable was not significant. For drivers
with similar zero BAC conditions (comparison #2), the trip origin variable was significant
for drivers coming from “other's home” and the miscellaneous “other” group. The meaning
of this finding is unclear.

Single-vehicle crashes were marginally significant (p=.032) in comparisons between
alcohol-related and alcohol-free crashes (comparison #4). This finding is not surprising,
given that among crashes, nighttime single-vehicle crashes are often used as a proxy for
alcoholrelated crashes. The lack of significance of this variable in other alcohol-related
versus sober comparisons (comparison #1 and #5) should be taken with caution, for it might
be related to the statistical noise generated by the way this variable was created (i.e., by
assigning a crash characteristic to control drivers). Weekly mileage was marginally or
significantly related to the three comparisons involving impaired driver crashes
(comparisons #3 to #5). For comparisons #3 and #4, we found that the odds of being
involved in an impaired-driving crash were 9% and 7% higher for each 100-mile increase in
mileage. For comparisons involving impaired crash drivers with unimpaired controls, the
reverse relationship is evident. Each 100-mile increase in weekly mileage was associated
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with a 7% decrease in the odds of being in an impaired crash relative to that of alcoholfree
control drivers.

Variable site (a variable indicating if the sample was taken in Florida or California) was
significant in comparison #2 (between sober drivers), suggesting that some driving and crash
differences between the sites may exist, although they seem limited only to driving
situations in which alcohol was not involved.

The explanatory power of the independent variables (covariates) is summarized by the
pseudo R2s at the bottom of Table 2. There were substantial variations in predictive power,
ranging from 0.007 for comparison #2 to 0.142 for comparison #4. All of the R2s were low
—a finding that was not surprising given the nominal/binary properties of the dependent
variable and the stochastic nature of crash involvement (Harano, Peck, & McBride, 1975;
Peck & Gebers, 1993; Wahlberg, 2003). Also, the very low magnitudes of the coefficients
for comparisons #2 and #3 were not surprising as these contrasts involve groups that do not
differ on BAC status for which almost none of the covariates had significant odds ratios.
The fact that discrimination was greater in separating alcohol-related crashes from non-
alcohol-related crashes (R?=.142; comparison #4) than it was for separating impaired drivers
from unimpaired controls (comparisons #1 and #5) was unexpected. The most likely
explanation is that the environmental and crash-type variables are more informative for
groups involved in crashes. Recall that for controls, these covariates were based on the
characteristics of the crash to which each control was matched rather than on any behaviors
of the control drivers (other than driving at the same time and in the same location of a crash
driver).

3.2. Demographic/SES Variables Only

Table 3 shows the outcome of comparisons relating demographic variables to crash group
and BAC. Comparisons #4 and #5 show that, as expected, males were more likely than
females to be involved in alcohol-related crashes, either when compared to unimpaired crash
drivers or unimpaired controls. Note that even when the comparisons involved only control
drivers (comparison #1), male drivers were more likely than were female drivers to have
BACs=.05. In comparing alcohol-free crash and control drivers (comparison #2), however,
male drivers were less likely to be involved in crashes than were their female counterparts.
No significant gender differences were found among BAC=.05 crash and control drivers
(comparison #3).

Age was also a significant predictor for most of the contrasted groups with the direction of
the relationships depending on the structure of the contrasts. Compared to drivers aged 25 to
54, drivers aged 20 and younger were much less likely to be impaired (comparisons #1, #4,
and #5). However, when the contrasts involved relationships to crashes versus controls
within BAC=.00 groups (comparison #2), we found the reverse relationship. These results
are entirely consistent with an extensive body of literature showing that young drivers are
highly overinvolved in crashes in general but are underinvolved in crashes involving
impaired driving (e.g., Masten, 2004; Senserrick & Haworth, 2004; Subramanian, 2005;
Zador, Krawchuk, & Voas, 2000). This finding may appear to conflict with the recent
findings of Peck, Gebers, VVoas, and Romano (2008) in which the crash avoidance skill of
alcohol-positive minors (younger than 21) was impaired at lower BACs and were impaired
more severely than were older drivers. This finding merely indicates, however, that when
drivers younger than 21 drink and drive, they are more likely to have crashes than are older
drivers who drink and drive. Nevertheless, because young drivers are much less likely to
drink and drive, their net involvement in alcohol-related crashes is relatively low.
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At the other end of the age spectrum (55+), there is directional evidence of an upswing in
crash risk in comparison #2. These results indicate that at some point beyond age 55, drivers
are more likely to have crashes where alcohol is not involved compared to the drivers aged
2510 54.

Compared with White drivers, African-American, Hispanic, and other non-White drivers
were less likely to be involved in a BAC=.05 crash than were noncrashed sober drivers
(comparison #5). African-American drivers were less likely than White drivers to be in a
BAC=.05 crash than crash drivers with zero BACs (comparison #4). Hispanics were
significantly less likely than Whites to be involved in both non-alcohol-related crashes
(comparisons #2) and alcohol-related crashes (comparison #5). Interpretation of the results
for drivers categorized as “other” is complex because of the ethnic diversity of the group and
the unusual pattern of the results (Asians, Native Americans, Pacific Islanders, and persons
designated as “mixed”). This composite group tended to have lower odds of involvement in
crashes and incidents involving impairment but was significantly more likely to have
crashes unrelated to impairment.

Education also proved to be associated with a number of contrasts. In comparison #5,
drivers with fewer than 12 years of education were 1.62 times more likely to be involved in
alcohol-related crashes than were drivers with 12 to 14 years of education. They were also
significantly more likely to have crashes where neither group was impaired (comparison #2).
Compared to the referent group, those with 15+ years of education were significantly less
likely (OR=.71) to drive while impaired (comparison #1) or being impaired among those
who crashed (comparison #5). None of the other contrasts were significantly associated with
higher education.

Unemployed drivers (defined in this study as not having full-time employment) were less
likely to be involved in unimpaired crashes (comparison #2). Interpretation of this finding is
complicated by the heterogeneous nature of the referent group, which is an aggregate
consisting of unemployed, retired, and part-time workers; housewives; and students.
Blomberg et al. (2005) suggested that the major source of the effect is the distinction
between fully employed and unemployed drivers.

The results for marital status are interesting. Compared to married drivers, single drivers
were significantly more likely to have negative outcomes in comparisons #1, #4, and #5.
This was not unexpected because being single has been associated with increased crash
proneness and impaired driving in numerous studies (e.g., Jaffe, Manor, Eisenbach, &
Neumark, 2007; Kposowa & Adams, 1998). There was a similar association involving the
divorced/separated/widowed group. In particular, separated/divorced/widowed drivers were
1.5 fo 1.9 times more likely than married drivers to drive while impaired or to have crashes
involving alcohol (comparisons #1, #4, and #5). Blomberg et al. (2005) also reported similar
results in their case—control study of crash correlates.

Carrying passengers was a statistically significant predictor in four of the five comparisons.
In comparisons #3 through #5, carrying one or more passengers was associated with a much
lower risk of involvement in an unfavorable outcome (i.e., crashes involving impairment). In
comparison #1, we see an opposite result involving control drivers. Carrying one or more
passengers was associated with impaired driving when neither group was crash involved.
This reversal is difficult to explain andis almost a mirror-image of comparison #5. It
suggests that carrying passengers reduces the risk of crash involvement among impaired
drivers but that this effect is not mediated by reductions in impaired driving.

Despite the statistical noise involving the assignment of crash-related variables to controls,
single-vehicle crashes were significantly associated with comparisons #2 and #4. The
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pattern of results indicates that single-vehicle crashes were more likely than multiple-vehicle
crashes to involve impairment (comparison #4) but less likely to involve non-alcohol-
involved crashes (comparison #4).

The results for miles driven closely mirror those shown in Table 2. Increased mileage
increases the odds of being involved in impaired crashes compared to impaired controls and
crashes not involving impairment. The opposite relationship is evident for comparison #5.
Each-100 mile increase in miles driven decreased the odds of being an impaired crash driver
by 11% compared to unimpaired control drivers.

The pseudo R2s are all low and similar to those obtained for the prior set (Table 2). These
differences merely reflect that the importance of any variable set is dependent on the causal
and correlational mechanisms that are operative in the contrasted groups. The demographic
variables appear to be less discriminating than the traffic and environmental factors in
separating impaired drivers from unimpaired drivers.

3.3. Final Model

Table 4 shows the comparisons when all main effects identified as significant in previous
steps were jointly included in the model. The main finding of this exercise is that, in most
cases, the joint inclusion of the traffic environment and demographic/SES variables did not
much alter the results obtained when the analyses were conducted separately. The only
variable that notably changed its significance when the two groups of variables were
combined was “marital status.” Unlike Table 3, Table 4 shows that the effect of being
unmarried is significant at p<.01 in only one contrast and at p<.05 in three contrasts.

The most likely explanation for this change is covariation between marital status and late-
night driving (midnight to 3 a.m.). Recall that late-night driving was strongly associated
with alcohol-related crashes (comparisons #4 and #5) in Tables 2 and 4.When marital status
and time of crash are entered in the same equation, the higher alcohol crash odds of
unmarried drivers (single and separated/ divorced/widowed) are adjusted (partialled)
because of the likelihood that these unmarried groups were driving at times when alcohol-
related crashes and impaired driving are most likely to occur. Reducing the independent
contribution of marital status by this covariation does not mean that single and separated/
divorced/ widowed drivers are not at increased risk of alcohol problems and impaired
crashes. The odds ratios and p values in Table 4 still reflect suggestive evidence that
unmarried drivers are at increased risk of impaired crash involvement, and they are more
likely to drive at hours known to be associated with alcohol consumption and impaired
driving.

Only minor changes occurred in relationships involving ethnicity. The pattern of
relationships involving other ethnicities is the same as in Table 2, but the findings showing
Hispanics to be less involved than Whites in impaired driving (comparisons #1 and #5) is no
longer statistically significant.

There were other small changes in the structure of the explanatory variables in Table 4 that
were attributable to partialling for covariation when variable pools were combined. A
change concerning the variable “one or more passengers” warrants specific mention. Recall
that comparison #1 in Table 3 showed that carrying passengers was associated with a 42%
increase in being impaired when neither group was crash involved. This finding was
difficult to explain given the opposite effects reflected in comparisons of crash-involved
drivers in #3 through #5 of Table 3. Table 4 largely removes this paradox by showing that
carrying passengers is stif/ strongly associated with improved outcome in comparisons #3
through #5 involving drivers in crashes butis no longer associated with impairment when
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neither group is crash involved. Because the latter finding (Table 4) is based on a wider
array of covariates, it better adjusts for confounding variables, particularly late-night
driving.

As one would expect from the combining of significant variable pools, the pseudo R2s
increased for all five contrasts. The R2s now range from .021 to .197. By far the smallest R?
was obtained for comparison #2 (R?=.021). The value is very close to zero and calls into
question the meaningfulness of the contrast in question, namely, isolating correlates of
crashes where neither the crash nor control group had any alcohol in their systems. This
limitation most likely emanates from the objective of the Blomberg et al. study (BAC-crash
relationship) rather than any intrinsic fallacy with evaluating crash causation independent of
alcohol. Only three of the contrasts resulted in more than 10% of the deviance being
explained by the explanatory variables: comparison #1 (R2=.120), comparison #4 (R?=.197),
and comparison #5 (R2=.136).

Table 5 shows the dual interactions added to the final main effects model (Table 4) that were
statistically significant. Although they are shown together in Table 5, each dual interaction
was evaluated separately to better capture their individual significance. Compared to drivers
aged 25 to 54 (the reference group), drivers aged 21 to 24 were more likely to be involved in
impaired driving noncrashing events when driving with at least one passenger (comparisons
#1 and #3). Interestingly, the lack of statistical significance of this interaction in other
comparisons suggests that for this group of young drivers, the presence of a passenger does
not affect their chances of crash, either alcohol-impaired or sober. Additionally, young
drivers aged 21 to 24 who drive a relatively large number of miles were more likely to be
involved in alcohol-related crashes than in alcohol-free crashes than drivers aged 25 to 54.
For drivers aged 55 years and older, compared to the 25- to 54-year-old drivers, the more
miles they drove, the more likely they were to be involved in a crash, either alcohol-related
(comparison # 5) or sober (comparison # 2). When involved in a crash (comparison #4),
African American drivers aged 55 and older were more likely to have been drinking than
White drivers aged 25 to 54.

Compared to their female counterparts, male drivers who initiated their trip at work were
more likely to have been drinking (comparison #1), but less likely to crash when they
consumed alcohol (comparison #3). When the trip originated at a bar, male drivers were less
likely to be involved in an alcohol-related crash (comparisons #4 and #5) than their female
counterparts. Hispanic males were especially likely to be involved in impaired driving
situations, either crash-related (comparisons #4 and #5) or not (comparison #1). Being male
and African American also increased the odds of involvement in impaired driving, but only
in noncrash situations (comparison #1)

4. CONCLUSION

This study provides information about the role that traffic environment and driver
demographic/SES factors play (separately and simultaneously) in shaping the likelihood of
impaired driving (crash related or not). Unique to this effort is the use of data collected
simultaneously through the most tightly controlled data-collection plan comparing crash and
noncrash drivers conducted so far in the United States.

This study confirms some well-known relationships; for example, being underage, female,
married, and employed (high SES) represent drivers who are less likely to drive while
impaired than are middle-aged, male, less-educated, unmarried, and unemployed (low SES)
drivers.
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An interesting outcome from this study is the identification and evaluation of variables
playing a different role in shaping alcohol-related and alcohol-free crashes. Regarding
unimpaired driving, the factors that separate sober (BAC=.00) crash-involved drivers from
sober (BAC=.00) non-crash-involved drivers were largely demographic and SES.

Although we found evidence confirming that males are more likely to be involved in
impaired driving and alcohol-related crashes than females, we also found evidence that they
are less likely to be involved in alcohol-free crashes than female drivers.

Age is another demographic variable showing a different effect on impaired driving,
alcohol-related crashes, and alcohol-free crashes. Although young drivers are less likely to
be involved in alcohol-related crashes than older ones, they are more likely to be involved in
“alcohol-free” crashes than older drivers. This finding is not surprising, for it confirms the
established U-shape relationship between age and alcohol-free crash involvement, as well as
the lower likelihood ofunderage drivers at BAC=.05 (Voas, Tippetts, Romano, Fisher, &
Kelley-Baker, 2007).

Of particular interest are the similarities and differences observed in the significant
correlates in comparisons #1 and #5. Environmental factors (e.g., time, trip origin, and
destination) yielded similar outcomes in both comparisons.

Another finding of interest involves the role of time on these crashes. Time was a significant
explanatory factor in comparisons involving impaired versus unimpaired drivers
(comparisons #1, #4, and #5), but not as much in comparisons where all drivers were
unimpaired (comparison #2) or impaired (comparison #3). This finding therefore provides
support to the use of nighttime crashes as a proxy for impaired driving. Nevertheless, the
very low pseudo R? for comparison #2 (R? = .021) is remarkable, even though there were
significant differences on a large number of variables. Results from several previous studies,
particularly those on California populations, would lead one to expect a greater degree of
accuracy in separating non-crash-involved from crash-involved drivers (Peck & Gebers,
1993). However, an important discriminator was not included in the present analysis. Many
studies have found prior moving violation frequency to be among the strongest predictors of
crash risk, even exceeding the predictive power of prior DUI convictions (Gebers & Peck,
2003; Peck & Gebers, 1993). Unfortunately, traffic conviction data were not collected by
Blomberg et al. (2005, 2009) because of the lack of access to driver record files. Another
distinction is that most prior studies of driver crash involvement correlates have not
excluded drivers with low- or high-BAC values. This would alter the demographic structure
of the groups being compared.

The analysis of the dual interactions identifies some groups of drivers at high risk of
involvement in impaired driving (e.g., young drivers, Hispanic and African-American
males). What is interesting though is that such roles vary depending upon whether the
drinking-and-driving event ends in a crash or not (e.g., although males appear to be more
likely to drink and drive than females, females are more likely to crash when impaired than
males). This finding suggests that the mechanisms by which drinking and driving translates
into a crash are complex, for the factors that contribute the most to impaired driving might
not be as determinant in causing those drinking drivers to crash. This complexity might be
related to elements that were not evaluated in this study (e.g., attitudes toward risk, driving
experience, distraction), as well as interactions of higher order we did not analyze in this
study. For example, a three-way age by gender by presence of passengers interaction (i.e.,
three and higher order interactions) were not examined in this effort because of limitations
related to data partition and the difficulties associated to their interpretation. In any case, this
effort calls attention to the need for additional research, not only on the determinants to
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drinking and driving, but also on the elements that cause (or prevent) a drinking-and-driving
event from becoming an alcohol-related crash.

As noted, this study has some limitations. We cannot consider the drivers in each group as
representative of all drivers in these groups. Nevertheless, the information these groups
provide are unbiased and, therefore, highly informative. Additionally, this study was based
on data obtained from only two locations in two states. Attempts to generalize the results of
this study to the entire country should therefore be done cautiously. Some of the variables
used in this study are self-reported and, therefore, possibility based on erroneous or biased
responses. Also, because crash drivers are much more likely to have highly elevated BACs
than controls, some differences between=.05 control drivers and=.05 crash drivers could
reflect differences in actual impairment.

Although the high-participation rate obtained in this study is a notable strength, ethnicity
and other covariate data are missing for several hundred nonparticipants and unrecovered
hit-and-run drivers. As expected, none of the logistic regression models accurately predicted
the group membership of individual drivers based on the explanatory variables This finding
could reflect the indirect nature of some of the explanatory variables for noncrash control
drivers.

Despite the shortcomings listed herein, to our knowledge, this study is the first that
examines how different driver characteristics and environmental factors simultaneously
contribute to alcohol use by crash-involved and non-crash-involved drivers.
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Table 1

Number of Records in Each of the Four Groups under Study.

BAC=.00 BAC=.05 Total
Control 8,716 446 9,162
Crash 3,318 568 3,886
Total 12,034 1,014 13,048
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