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ABSTRACT

While thereisagreat deal of data documenting the etiologic
role alcohol use playsin crash culpability, there is adearth of data for
other drugs. The purpose of this study was to assess crash culpability
for single drug use among injured drivers admitted to a regional
trauma center. This study isthelargest of its kind involving trauma
center patients. Clinical toxicology results obtained for patient care
were linked to police crash reports containing afield attributing crash
culpability. Drugs studied were alcohol, cocaine, and marijuana. As
expected crash culpability was strongly associated with pre-crash
alcohol use. In contrast, for both men and women, this study did not
find an association between crash culpability and marijuanause. The
data documents a significant association between cocaine use and
crash culpability for both sexes and for drivers 21 to 40 years of age.
Thisisthefirst large study to assess for crash culpability among
injured drivers relative to cocaine use.

Each year approximately 42 to 43,000 people die annually as
the result of vehicular crashes. (NHTSA, 2005) For the decade 1994
through 2003, alcohol was a factor in 40-43% fatal injury crashes -
the fatally injured person being either a vehicular occupant or
pedestrian. Specifically 25 to 29% of drivers of cars and light trucks
involved in those crashes were alcohol positive. Further, it is
estimated that 80% or more of those drivers had blood al cohol
concentrations (BAC) of 80 mg/dl or greater. (NHTSA, 2005)
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In 1964 Borkenstein and colleaguescompared BAC data for
driversinvolved in crashes (300 drivers were killed or injured) with
drivers who had not crashed. That semina study and others (AMA,
1986; Zador et al, 2000) clearly documented the etiologic role a cohol
playsin the causation of both fatal and non-fatal vehicular crashes.
Thisistrue at BAC levels 280 mg/dl — which definesimpaired
driving in the United States— and lower levels.

Almost 50% of patients admitted to the 405 trauma centersin
the American College of Surgeons’ National Trauma Data Bank were
occupants of vehicular crashes, of whom over two-thirds were drivers.
(ACS, 2005) Among injured drivers admitted to these centers, 26%
to 52% have a positive BAC test at the time of admission (Soderstrom
et a,1997; Rivaraet al, 1994; Maio et a, 1997; Cornwell et al, 1999).

Among injured drivers treated in emergency departments
(EDs), 34-53% of BAC negative drivers were assessed to be crash
culpable, compared with 54-90% of BAC+ drivers. (Terhune, 1982;
Lowenstein et a, 2001; Longo et a, 2000). In contrast high crash
cul pability rates have been documented among select groups of
injured drivers admitted to trauma centers. Among 52 drivers
admitted to a Virginia trauma center, police indicated that 98% were
crash culpable (Maull et a, 1984). In a subsequent study of 58
drivers admitted to the trauma center involved with this current
project, we found that 65% of drivers who were not alcohol impaired,
i.e.,, BAC <80 mg/dl, were crash culpable, while drivers with higher
levels were crash culpable 93% of the time (Soderstrom et al, 1990).

Compared to acohol, much less is known about the use of
“other drugs’ among vehicular crash victims admitted to trauma
centers. Only afew studies provide information about injured drivers
and pre-crash drug use. A 1992 report (Kirby et al) found the
following percentages of toxicology positive test results for 201
drivers: acohol, 32%; benzodiazepines, 20%; cocaine, 5%; opiates,
5%; amphetamines, 2%; and barbiturates, 1%. Inan earlier report,
(Soderstrom et al, 1988) we documented that 32% of 393 automobile
and 39% of 70 motorcycle drivers admitted to the R Adams Cowley
Shock Trauma Center tested positive for delta-9-tetrahydrocannabinol
(delta-9-THC), the active marijuanaingredient detected in the serum.
In alater study (Soderstrom et al, 1995), we found that 2.7% of
automobile drivers and 32% of motorcycle drivers tested positive for
delta-9-THC activity. Further, urine toxicology testsfor 1077
automobile and motorcycle drivers yielded the following test positive
results: cocaine, 5% automobile vs. 8% motorcycle; phencyclidine,
1.5% automobile vs. 3.1% motorcycle.

To our knowledge the only studies ng crash cul pability
and substance use all involve patientstreated in EDs. In Terhune's
1982 study of 497 drivers, crash culpability was assessed relative to
marijuana (serum tests of delta-9-THC) and other drugs. Culpability
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rates were: 34% for drug negative patients, 53% for marijuana, and
50% for those with alcohol in combination with another drug.
Findings were limited by the small number of patients who tested
positive for drugs: delta-9-THC, 6.3% (n=31); and <2% for other
drugs. Inarecent study (Lowenstein et al, 2001) of injured drivers
treated in an ED, crash culpability rates were: toxicology negative,
48%; alcohol aone, 74%; non-alcohol drugs, 51%; marijuana alone,
50%; alcohol and a non-alcohol drug, 76%. In that study only 23
patients were BAC+, only 67 tested positive for non-alcohol drugs,
and cocaine and opiates “were seldom found.” Another recent study,
(Longo et &, 2000) assessed crash culpability among 2500 injured
drivers admitted to Australian Accident and Emergency Units. While
high rates of culpability were found for BAC+ patients (90%) and
those using other drugs alone or in combination with alcohol (70%-
94%), sample sizes for drugs other than a cohol were small, with the
highest number being 46 driverstesting positive for benzodiazepines.
Patients were not tested for cocaine and opiates.

STUDY OBJECTIVE AND HYPOTHESES

The goal of this study was to assess crash culpability in alarge
cohort of injured vehicular crash drivers admitted to aregional trauma
center who tested positive for at least one drug of abuse. The drugs
studied were acohol, cocaine, and marijuana.

Culpability among patients with positive toxicology test
results were compared with patients who had negative results.

Further analyses examined cul pability relative to sex and age. Our

hypothesis was that injured drivers with positive toxicology results

would more often be crash culpable. Further, the youngest drivers,

because of inexperience, who were toxicology positive would more
often be culpable compared to older toxicology positive patients.

METHODS:

IRB. This study was approved by the Institutional Review
Board of the University of Maryland School of Medicine.

Clinical Study Site: The R Adams Cowley Shock Trauma
Center (STC) of the University of Maryland Medical Center, isthe
hub of the emergency medical systemin Maryland. Maryland is one
of five states meeting all of the criteriafor afully developed system of
trauma care. (Bass et al, 1998) The Center, located in Baltimore, MD,
serves as aregional adult trauma center for Central Maryland, the
most populated region of the state, and as an area wide trauma center
for aquadrant of Baltimore City. Hence, the Center’s patients are
transported from rural and suburban (usualy by helicopter) and
urban (transport by ambulance) settings. The center’ s patient profile,
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relative to age, sex, and mechanism of injury, reflects that of the
aggregate of patientstreated in U.S. trauma centers. (ACS, 2005)

Alcohol/Other drug testing. For over three decades al cohol
and other drug testing has been performed routinegly for patients
admitted to the trauma center. Testing results are used for patient
management, not for legal reasons, e.g., identification of drunk
drivers. Drug tests are conducted for a number of licit and illicit
drugs. According to clinical protocolsin the trauma center, acohol
use is determined by measurement of aBAC and drug useis
determined from a urine specimen. Alcohol testing rates are higher
than other drug testing rates because, while an admitting blood
specimen is needed for clinical management of almost all patients, the
same is not true relative to urine samples.

A positive blood test result for alcohol documents use at the
time of injury. In contrast, a positive drug test result does not
necessarily document use in close proximity to the time of injury.

Resear ch Center and Clinical Toxicology Database. The
Charles McC. Mathias, Jr., National Study Center (NSC) for Trauma
and EMS of the University of Maryland, Baltimore serves primarily
as aresearch support arm for the Shock Trauma Center. The NSC
houses and maintains a confidential Clinical Toxicology Database of
STC patients, the largest active one of itskind. A previous analysis of
toxicology results from 1985 through 2000 for almost 60,000 patients
indicated that the most commonly used drugs were alcohol,
marijuana, opiates and cocaine (Soderstrom et al, 2001). For this
study we assessed culpability only for alcohol (expressed asaBAC
level), cocaine (COC) and marijuana (MAR). Inthe mid-1990s the
practice of giving opiates for pain management shortly after
admission was begun. It was not possible to distinguish pre-injury
opiate use from therapeutically administered opiates after admission
without an extensive time consuming chart by chart audit. Hence,
opiates were not assessed in this study.

Statewide Hospital Discharge Data (HSCRC). For al
patients admitted to the 51 acute care hospitalsin Maryland,
information on diagnoses, length of stay, mechanism of injury, and
hospital charges are detailed in the Health Services Cost Review
Commission (HSCRC) database. The HSCRC datais available for
research and evaluation purposes in both confidential and non-
confidential (without patient identifiers) formats. The NSC has been
granted access to the confidential state data.

Maryland Automated Accident Reporting System
(MAARYS). Dataon all police-reported motor vehicle crashes as well
as pedestrian and motorcycle incidents occurring in traffic are
included in the MAARS database. MAARS data are compiled by
crash, vehicle type and person type (e.g., driver, pedestrian) and
encompass a broad scope of information regarding circumstances
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surrounding the crash and characteristics of the vehicles and
occupants involved. Occupant information collected by the police
includes age, sex, date of birth, and address. In addition, afield is
reserved for an indication of the party determined by the attending
policeman to be “at fault”.

According to the Maryland State Police Department, officers
are specifically instructed to consider al possible evidence and
information pertaining to the investigation of the crash before
ascertaining who should be deemed at fault, or culpable, for the
incident. Such information should include, but is not limited to, that
which is collected regarding drivers, witnesses, vehicle condition, and
the surrounding environment (e.g., roadway, weather, traffic).

For MAARS reports that did not contain a determination of
who was at fault, driver culpability was scored by applying the
“culpability scale” advocated by Terhune (1982) as a modification of
the one developed by Perchonok (1978). These determinations were
made by members of the study team as per the methodol ogy which
was used in our prior study (Soderstrom et a, 1990). Initiadly, there
were 867 records with missing culpability, encompassing 13.3% of all
linked data. To reduce the percentage of missing cul pability cases, we
utilized multiple sourcesto assist in the determination of culpability.
We were able to determine culpability for 292 cases by reviewing
hard copies of police reports, and 31 by obtaining driver citation
information from the Maryland Motor Vehicle Administration. For
al of the 867 cases, only drivers having the most definitive
determination of culpability (i.e., obviously culpable or clearly not
responsible for the crash) were included in the analysis. Asaresult of
these efforts, the total of missing culpability cases was reduced from
867 to 372 (5.7%).

Data M anagement

Linkage and I dentification of Study Subjects. Fiveyears
(1997 through 2001) of HSCRC and MAARS data were linked, using
probabilistic linkage techniques (Jaro, 1995; Jaro, 1998), to obtain
information on all drivers admitted to the STC in Baltimore. The data
linkage technique is based on a computation of odds ratios for
variables common to both files; thus, some variables (e.g., sex) may
have a smaller weight than other more specific variables (e.g., date of
birth) when computing the probability of amatch. Successful linkage
is associated with the trade-off between an effective weighting
scheme and the application of match probabilities. Asweights and
probabilities of a match among specific key variables are increased,
accuracy isincreased at the expense of incurring a smaller linkage
rate. Conversely, asthe linkage criteria are broadened, by areduction
of variable weights and probabilities, the percent match between the
two databases will increase.
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Probabilistic linkage of two unique databases that were
created for entirely different purposes may not result in 100% one-to-
one match of corresponding records (Cook et al, 2000) The lack of
unique identifiers that are common to both databases, the large
number of injured drivers who are transported to hospitals other than
the STC, and the unknown number of injury crashes that are not
reported to the police are several reasons asto why thisis so.
However, for this report, the data linkage was enhanced by linking on
non-unique key variables such as date of birth, age, gender, date,
time, county and driver type (e.g., automobile, motorcycle).

Following the linkage effort, two approaches were taken to
validate the resulting database and determine fal se positives (records
that matched but should not have) and false negatives (records that
did not match but should have) among the injured drivers admitted to
the STC. First, hard copies of police crash reports and medical charts
were examined for randomly sampled patients, and second, the fina
linked database was merged with the Maryland Trauma Registry and
the drivers' license file provided by the state Motor Vehicle
Administration to compare agreements on key linkage variables.
Both the sensitivity rate of the linkage effort (the proportion of true
matches) and the specificity rate (the proportion of true non-matches)
were determined to be 92%. These findings confirmed the validity of
the probabilistic data linkage.

Data Analysis. Positive and negative toxicology test results
were indicated by BAC+ (i.e., 20 mg/dl or higher) and BAC- (< 20
mg/dl) for alcohol, COC+ and COC- for cocaine, and MAR+ and
MAR- for marijuana, respectively. Age groups to be analyzed were
defined as less than 21 years, 21 to 40 years, 41 to 60 years, and 61
years or older. Percentages and unadjusted odds ratios (OR) for
crash culpability, along with corresponding 95% confidence intervals
(CI), were calculated.

RESULTS

Following linkage, the resulting database included information
on 6,518 drivers who were hospitalized at the STC during the five-
year period. Approximately 85% (n = 5,573) of the 6,518 STC
patients were drivers of automobiles, limousines, pick-up trucks, vans
and recreationa vehicles. These drivers were the basis of this report.

BAC levelswere available for 95.9% (n = 5,342) andillicit
drug test results were available for 45.5% (n = 2,537) of hospitalized
drivers. Complete toxicology findings (i.e., alcohol, cocaine and
marijuana) were obtained for 2,537 drivers. A comparison was
conducted between those with and without complete toxicology
screens to ascertain selection bias among the injured drivers over the
five-year period. The proportion of driverstested for acohol, cocaine
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and marijuana use averaged approximately 45% over the 5-year
period, with alow of 40.8% in 1997 and a high of 52.1% in 1998.
Drivers with injuries of moderate to serious severity (Injury Severity
Score [I1SS] of 16 or higher) (AAAM, 1990) were more likely to be
tested than were drivers with milder injuries (ISS < 16; 52.3% vs.
44.3%, respectively). However, the testing rates for males (45.4%)
and females (45.7) were virtually identical and testing rates were
similar within the four age groups. 42.6% (< 21 years), 46.7% (21 to
40 years), 45.4% (41 to 60 years), and 46.1% (> 60 years).

Positive Toxicology Results - overall. Approximately 40% of
drivers with complete toxicology findings tested positive for some
combination of the drugs studied. However, drivers were more likely
to be positive for a single substance (30.2%) than for multiple
substances (9.9%). The proportion of documented alcohol and
cocaine positive cases were fairly consistent throughout the study
period, ranging from 20.3% and 23.1% per year for alcohol, and 8.3%
and 10.0% each year for cocaine. Marijuana use was substantially
higher in the last two years of the study period, averaging 11.4% for
1998 and 1999, and 17.4% during 2000 and 2001.

Single substance use. Alcohol alone had the highest
prevalence (19.1%), followed by marijuana alone (7.3%) and the
combination of alcohol and marijuana (4.8%). The prevalence of
cocaine use alone was 3.8%.

Crash culpability - overall. Information regarding the
culpability of the driver was available for 94.8% of those with
complete toxicology screens; almost three-quarters (73.8%) of drivers
with available data were deemed to be at fault for their crash. Inan
effort to ascertain the culpability of drivers who tested positive for a
specific drug, analyses of culpability were conducted in terms of each
individual drug alone (i.e., among drivers who tested negative for the
two remaining substances).

Crash culpability for single drugs of abuse. BAC+ drivers
were significantly more likely to be culpable for their crash than were
BAC- drivers (93.1% vs. 64.5%, OR = 7.45, 95% CI = [5.12-10.84]).
COC+ drivers were aso significantly more likely to be culpable for
their crash than were COC- drivers (80.9% vs. 64.5%, OR = 2.33,
95% Cl =[1.36-3.99]). MAR+ drivers, however, were no more likely
than MAR- driversto be at fault for their crash (68.2% vs. 64.5%, OR
=1.18, 95% CI =[0.84-1.64]).

Culpability by Sex. The odds of being culpable for BAC+
relative to BAC- were significantly high among both male and female
drivers (Figure 1 and Table 1). However, these odds were about 40%
higher for women than for men. In contrast, there was little
difference between male and female culpability relative to cocaine or
marijuanause. While the 95% confidence interval for females
relative to cocaine use covered an odds ratio of 1.00, the skewness of
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theinterval and the high upper limit of 6.35 indicate that women who
are COC+, aswell as men, are acrash risk.

Figure 1 - Odds of Culpability by Gender
and Substance Use

Women

Men

Odds Ratio

BBAC+ OCOC+ EBMAR+

Tablel
Estimated Unadjusted Odds Ratios of Culpability For
Effect of Substance Use Among Women and Men

Effect Sex Odds 95% ClI

Ratio for OR
BAC + vsBAC- Women 9.14 3.94-21.19
BAC + vs BAC- Men 6.51 425- 9.99
COC+ vs COC- Women 2.34 0.86—- 6.35
COC+ vs COC- Men 2.17 1.14- 4.13
MAR+ vs MAR- Women 1.10 0.56 - 2.15
MAR+ vs MAR- Men 1.11 0.75 —1.64

Culpability by Age. For each age group, however, alcohol
was the primary substance responsible for crash causation. The odds
of being culpable for BAC+ relative to BAC- was highest among
drivers younger than age 21, as everyone in that age group who was
BAC+ was at fault for their crash (Figure 2 and Table 2). In addition,
the large upper confidence limit for elderly drivers suggests that those
who are BAC+ may also be acrash risk. Drivers of age 21 to 40 had
the highest odds of culpability for COC+ relative to COC-, and the
odds for MAR+ relative to MAR- were not statistically significant for
drivers aged 40 or younger. However, within the 41 to 60 year age
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group, drivers who were positive for marijuana were significantly less
likely than those who tested negative for the drug to be considered at
fault in acrash. Elderly drivers were not found to be either COC+ or
MAR+; hence, no odds ratios were calculated for who were over 60.

Figure 2 - Odds of Culpability
by Age Group and Substance Use

%
g:)
0 1 2 3 4 56 7 8 9101 121314 15
Odds Ratio
BAC+ O COC+ @MAR+
Table2
Estimated Unadjusted Odds Ratios of Culpability For
Effect of Substance Use According to Age Group
Effect Age Odds 95% ClI
Group Ratio for OR
BAC + vs BAC- <2lyrs INF -
BAC +vsBAC- 21-40 yrs 7.46 4.67—-11.93
BAC + vsBAC- 41-60 yrs 8.49 4.16-17.30
BAC + vsBAC- 61+ yrs 6.81 0.90-51.75
COC+ vs COC- <2lyrs 1.64 0.19-13.93
COC+ vs COC- 21-40yrs 3.76 1.74- 813
COC+ vs COC- 41-60 yrs 2.08 0.89- 4.82
COC+ vs COC- 61+ yrs - e
MAR+ vs MAR- <21yrs 1.53 0.76 — 2.98
MAR+vs MAR- 21-40 yrs 113 0.69- 184
MAR+vs MAR- 41-60 yrs 0.31 0.12- 081

MAR+ vs MAR- 61+ yrs - e

Culpability by Age and Sex. Although no statistically
significant interactions between age and sex were documented,
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important non-significant differences between males and females
were apparent for several age groups. The odds of being culpable for
BAC+ relative to BAC- within the 41 to 60 year age group were much
higher among women (OR=23.28, 95% CI=[3.09-175.21]) than
among men (OR=6.21, 95% CI=[2.83-13.60]). However, men were
amost solely responsible for the high odds of culpability for BAC+
within the oldest age group (see Table 2). Similarly, men were
largely responsible for the inverse relationship of culpability found
within the 41 to 60 year age group for MAR+ relative to MAR-.

DISCUSSION

Thisisthefirst study we believe to assess crash culpability
relative to several drugs of abuse in a population of trauma center
patients. A total of 2,537 patients had complete testing results
available for the three substances under study. Because of the large
cohort linked to crash reports, substantial numbers of patients were
available to assess for crash culpability relative to single drug use.

Alcohol - overall. The overall proportion of patients testing
BAC+, which ranged from 20-23% throughout the study period, is
lower than the 33% prevalence noted from a 1988 Shock Trauma
Center study (Soderstrom et al) and other trauma center studies
(Rivaraet a, 1989; Maio et al, 1997). Asin the case of other studies
of injured driverstreated in EDs or trauma centers, acohol was found
to be the most commonly used substance prior to crashing (Terhune,
1982; Kirby et al, 1992, Longo et a, 2000, Lilliset a, 1999) These
studies are in contrast to the Lowenstein and colleagues 2001 ED
report which found 17% testing positive for marijuana and 14%
testing positive for alcohol.

Thefinding in this study that BAC+ patients had significantly
higher crash culpability than BAC- patients (93% vs 65%) is
consistent with other studies assessing crash cul pability among
patients treated in emergency departments (Terhune, 1982; Longo et
a, 2000; Lowenstein et al, 2001) and our previous report (Soderstrom
et al, 1990) from the trauma center involved in this study.

Non-alcohol drugs—testing and study limitations. A
BAC+ state at the time of admission to the trauma center documents
acohol use immediately prior to injury. Further, abody of scientific
study has clearly established that all individuals are impaired to some
degree at levels of 80 mg/dl (AMA, 1986; Zador et al, 2000). The
same cannot be said about other drugs of abuse, including cocaine and
marijuana, which came under study in the current project.

Before discussing cocaine and marijuanafindings from this
study it isimportant to consider the limitations of urinetests. As
noted in arecent review by Jones, Shinar and Walsh (2003), while
blood samples alow direct measurement of the “parent” drug (the
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active drug) — as opposed to a urine test which usually detects
metabolites — there is generally no agreement on plasma
concentrations of drugs other than alcohol which can be designated as
evidence of impairment. Urine tests detect metabolites of cocaine
and marijuana use and do not provide evidence of a close temporal
relationship between use and the crash necessitating admission to a
trauma center. While the metabolites appear in the urine shortly after
use, they are detectable for a number of days. In the case of cocaine,
after cessation of use, urinary metabolites can be detected for about
48 hours (Ambre, 1985; Preston et al, 2002). In the case of chronic
cocaine use, metabolites can be detected for up to an average of 3.4
days (Preston et al, 2002). Relative to marijuana, metabolites are
detectable in the urine generally for at least three days or more even
after smoking a single marijuana cigarette (Huestis et al. 1996).

In summary, while the current study does not provide
evidence of cocaine and marijuanaimpairment, or use at the time of
injury, it provides information about culpability relative to users of
cocaine and marijuana admitted to a trauma center.

Cocaine. Thisisthefirst study to assessfor crash culpability
among injured driversrelative to cocaine use. Other studies of crash
culpahility of injured patients treated in EDs did not assess for crash
culpability relative to cocaine either because the testing was not done
(Longo et &, 2000), or very few patients were available for study
(Terhune, 1982; Lowenstein et a, 2001). While only 3.8% of patients
tested positive for cocaine use aone, 96 patients were available for
study because of the large patient database.

The data document a significant association between cocaine
use and crash culpability for males and for drivers of 21 to 40 years of
age. Our study results are consistent with a Dutch prospective
observational case-control study (Movig et a, 2004) in which the OR
for personal injury in a crash was 2.04 for cocaine using drivers
compared with non-cocaine using drivers.

While this study did not verify cocaine use proximal to the
time of injury, the “window of time” during which cocaineis
detectable is only about 48 hours. Hence, use proximal to the time of
injury could have taken place in a substantial number of instances.

Marijuana. For both mean and women, this study did not
find an association between crash cul pability and marijuana use
among male and female drivers. However, drivers of age 41 to 60
who were MAR+ were |ess likely to be crash culpable.

Our findings are consistent with other studies of injured
driversin which urine test results were studied (Longo et al, 2000;
Lowenstein et a, 2001; Movig et a, 2004). Terhune's 1982 crash
culpability study which utilized 3-9-THC blood test results — and
documented marijuana use at the time of injury —found a dlightly
higher percentage of MAR+ patients were crash cul pable compared to
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patients who were both BAC+ and other drug positive, being 53% and
50%, respectively. (It isinteresting that the patientsin that study who
tested negative for substance use had an overall crash cul pability of
only 34%, whereas in other studies, including the present one, crash
culpability in toxicology negative patients ranged from 48-64%
[Longo et al, 2000; Lowenstein et al, 2001]). Inan Australian ED
study, in which marijuana was confirmed in the blood of injured
drivers, Longo and colleagues (2000) did find a significant increase in
culpability among drivers testing positive for marijuana aone.

The lack of association between pre-injury marijuana use and
crash culpability among injured driverstreated in acute care settings
appears to contradict experimental and epidemiologic studies (Jones
et a, 2003; Ramaekers et al, 2004). Indeed, one would expect them
to be consistent with Drummer and associates' (2004) case-control
study of fatally injured drivers using blood test results for 3-9-THC.
They found a strong association between marijuana use and crash
culpability. This association was even stronger when alcohol was a
factor in crashes. To clarify the role of marijuana usein crash
culpability, alarge study of injured patients treated in acute care
settings using blood tests to assess for marijuana use proximal to time
of injury would be quite useful.

Limitations of the Study. There are anumber of limitations
to this study. Aspreviously noted, as opposed to acohol test results,
urine drug test results may not represent a close temporal relationship
between use and the injury event. We were not able to study opiates
because we could not distinguish whether positive opiate test results
were from pre-injury use, or therapeutically administered opiates after
admission. Finally, the research team had to rely on the crash
culpability assessments of police officers.

CONCLUSIONS

This study documents for the first time that thereis an
association with pre-injury cocaine use and crash culpability in alarge
population of injured drivers admitted to a trauma center among
males and drivers of 21 to 40 years of age. The study provides further
documentation that crash culpability islinked to pre-injury alcohol
use among both sexes and in all age groups. Finally, the study adds to
the clinical body of literature suggesting that pre-injury marijuana
alone is not associated with an increase in crash culpability.
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