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Previous research has demonstrated that adults with attention deficit/hyperactivity disorder
(ADHD) are more likely to experience driving-related problems, which suggests that they
may exhibit poorer driving performance. However, direct experimental evidence of this
hypothesis is limited. The current study involved 2 experiments that evaluated driving
performance in adults with ADHD in terms of the types of driving decrements typically
associated with alcohol intoxication. Experiment 1 compared the simulated driving perfor-
mance of 15 adults with ADHD to 23 adult control participants, who performed the task both
while sober and intoxicated. Results showed that sober adults with ADHD exhibited decre-
ments in driving performance compared to sober controls, and that the profile of impairment
for the sober ADHD group did in fact resemble that of intoxicated drivers at the blood alcohol
concentration level for legally impaired driving in the United States. Driving impairment of
the intoxicated individuals was characterized by greater deviation of lane position, faster and
more abrupt steering maneuvers, and increased speed variability. Experiment 2 was a
dose-challenge study in which 8 adults with ADHD and 8 controls performed the driving
simulation task under 3 doses of alcohol: 0.65g/kg, 0.45g/kg, and 0.0g/kg (placebo). Results
showed that driving performance in both groups was impaired in response to alcohol, and that
individuals with ADHD exhibited generally poorer driving performance than did controls
across all dose conditions. Together the findings provide compelling evidence to suggest that
the cognitive and behavioral deficits associated with ADHD might impair driving perfor-
mance in such a manner as to resemble that of an alcohol intoxicated driver. Moreover,
alcohol might impair the performance of drivers with ADHD in an additive fashion that could
considerably compromise their driving skill even at blood alcohol concentrations below the
legal limit.
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The behavioral problems associated with attention defi-
cit/hyperactivity disorder (ADHD) in adult populations
have been the focus of increased interest among researchers
in recent years. Although the majority of diagnoses occur
during childhood, recent studies have suggested that the
disorder persists into adulthood in approximately 60% to
80% of cases (e.g., Barkley, Fischer, Smallish, & Fletcher,
2002; Weiss, Hechtman, & Weiss, 1999; Wender, 1995).
During childhood, the problems associated with ADHD are
characterized by heightened impulsivity and impaired in-
hibitory and attentional mechanisms. These cognitive and
behavioral problems adversely impact the child’s academic
performance as evident by poor grades and disruptive class-

room behavior (Frazier, Youngstrom, Glutting, & Watkins,
2007). Not surprisingly, for adults with ADHD, the cogni-
tive impairments associated with the disorder are particu-
larly problematic in the workplace. For example, adults with
ADHD have difficulty organizing job-related activities,
meeting deadlines, and remembering appointments (Bark-
ley, Fischer, Smallish, & Fletcher, 2006; Kessler et al.,
2005; Mannuzza, Klein, Bessler, Malloy, & Hynes, 1997).
As such, these individuals have considerable difficulty
maintaining employment.

Although much of the research on impaired functioning
in adults with ADHD has concerned its impact on employ-
ment, another important problem associated with ADHD
among adults concerns the possibility that the cognitive
deficits might lead to impaired driving performance. Similar
to childhood ADHD, adults with this disorder experience
increased impairment of inhibitory and attentional mecha-
nisms as well as heightened impulsivity. All of these deficits
involve areas extremely important to driving safety and thus
could potentially contribute to difficulty driving. Indeed,
research has demonstrated that individuals with ADHD
experience elevated risks and problems associated with
driving. Previous survey research has shown that teenagers
with ADHD were more likely to engage in illegal driving
procedures (e.g., speeding) and receive traffic citations and

Jessica Weafer, Daniel Camarillo, Mark T. Fillmore, Richard
Milich, and Cecile A. Marczinski Department of Psychology,
University of Kentucky.

This research was supported by Grant R21 DA021027 and
Grant DA005312 from the National Institute on Drug Abuse, by
Grant R01 AA12895 from the National Institute on Alcohol Abuse
and Alcoholism, and by the Alcoholic Beverage Medical Research
Foundation.

Correspondence concerning this article should be addressed to
Mark Fillmore, Department of Psychology, University of Ken-
tucky, Lexington, KY 40506-0044. E-mail: fillmore@uky.edu

Experimental and Clinical Psychopharmacology Copyright 2008 by the American Psychological Association
2008, Vol. 16, No. 3, 251–263 1064-1297/08/$12.00 DOI: 10.1037/1064-1297.16.3.251

251



license suspensions/revocations, and were nearly four times
more likely to have had an accident than those in compar-
ison groups (Barkley, Guevremont, Anastopoulos, DuPaul,
& Shelton, 1993). More recent studies have reported similar
results among older adult drivers with ADHD. Adults with
ADHD were more likely than controls to have been in-
volved in accidents, receive traffic citations for speeding,
and have their licenses suspended or revoked (Barkley,
Murphy, DuPaul, & Bush, 2002; Fried et al., 2006).

The results of these surveys suggest that adults with
ADHD have impaired driving skills compared with the
general population and it is this impairment that puts them
at increased risk for traffic violations and automobile acci-
dents. However, direct experimental evidence for this hy-
pothesis is limited. What is needed are objective assess-
ments of driving skills in this population under controlled
test conditions, such as those obtained by driving simulation
studies. To date, there have been only a few studies of
simulated driving performance in adults with ADHD. One
study found that unmedicated adults with ADHD displayed
poorer steering control in a driving simulation and incurred
more scrapes and crashes to the vehicle compared with a
control group (Barkley, Murphy, & Kwasnik, 1996). How-
ever, these results were not replicated by the same group of
researchers in a later study, possibly due to the lack of
sensitivity of the specific computer-based driving simulator
used (Barkley, Murphy, et al., 2002).

A reliable decrement in the simulated driving perfor-
mance of adults with ADHD compared with controls would
be an important finding because it might indicate a serious
and potentially dangerous deficit in actual driving skills
outside of the laboratory that could contribute to this pop-
ulation’s increased risk for automobile accidents. However,
in addition to demonstrating a statistically significant dec-
rement in simulated driving performance among drivers
with ADHD, it also is important to address the relevance of
the decrement by determining how it might confer actual
risk for traffic-related injury outside the laboratory. A com-
mon method of assessing the relevance or potential impact
of a decrement in driving performance is to compare its
magnitude to a known source of driver impairment for
which there is already a well-established link to traffic-
related accidents. The “gold standard” for such comparisons
is the performance of drivers who are considered to be
legally intoxicated by alcohol at the blood alcohol concen-
tration (BAC) of 80 mg/100 ml (0.08%). Throughout most
of the United States this “per se” law prohibits driving at or
above this BAC. The BAC was chosen in large part from
laboratory research of simulated driving that showed
marked and reliable impairment at this BAC (Holloway,
1995; Linnoila, Stapleton, Lister, Guthrie, & Eckardt, 1986)
and from epidemiological studies of automobile accidents
that showed a substantially elevated accident risk at this
BAC (Evans, 2004; Linnoila et al., 1986; National Institute
on Alcohol Abuse and Alcoholism, 1996). Thus, the per se
limit has considerable relevance for traffic safety by virtue
of its association with driving decrements that pose signif-
icant risks to the drivers and society in general.

Previous research has used driver performance under
alcohol as a benchmark of impairment to evaluate the im-
pairing effects of other potential hazards to driving perfor-
mance, such as cell phone use and fatigue (Arnedt, Wilde,
& Munt, 2001; Klein, 1972; Strayer, Drews, & Crouch,
2006). However, to date driver performance under alcohol
has never been used as a reference condition for evaluating
the degree of driving impairment that might be characteris-
tic of adults with ADHD. The purpose of the present re-
search was to evaluate the magnitude of deficit in simulated
driving performance of adults with ADHD against the de-
gree of impairment typically associated with alcohol intox-
ication at a BAC of 80 mg/100 ml. In addition to providing
an ecologically relevant benchmark of impaired driving in
terms of severity, the intoxicated drivers provided a com-
parison condition for drivers with ADHD in terms of the
specific aspects of driving performance that were compro-
mised in each group. There is reason to suspect that alcohol
intoxication and ADHD might be associated with similar
profiles of impaired driving performance. Laboratory stud-
ies of cognitive and behavioral functions show that both
alcohol intoxication and ADHD are associated with impul-
sive responses and impaired attention (cf. Fillmore, 2003;
Tannock, 1998). Moreover, the acute impairments of inhib-
itory control produced by alcohol closely resemble those
inhibitory deficits that are assumed to be symptomatic of
externalizing disorders. This raises an intriguing possibility
that alcohol temporarily disrupts cognitive functioning in a
manner similar to the enduring cognitive disturbances that
are characteristic of these disorders, such as ADHD (Fill-
more, 2007; Fillmore & Vogel-Sprott, 1999).

The possibility that sober drivers with ADHD display
deficits in driving performance characteristic of intoxicated
drivers also begs the question of how the driving perfor-
mance of those with ADHD might be affected by alcohol.
Deficient driver skills associated with ADHD might be
further exacerbated by alcohol intoxication, making these
drivers more sensitive to the impairing effects of the drug
than drivers with no history of ADHD. Alcohol-induced
driving impairments could interact with ADHD-associated
deficits in an additive or possibly an overadditive manner.
Thus another aim of this research was to compare drivers
with ADHD to controls in terms of their driving perfor-
mance in response to moderate doses of alcohol.

The present study involved two experiments that were
designed to evaluate impairments in driving performance in
adults with ADHD in terms of the types of driving decre-
ments typically associated with alcohol intoxication. The
first experiment compared several aspects of simulated driv-
ing performance of sober drivers with ADHD to those of a
community control sample whose driving performance was
tested both in a sober state and while legally intoxicated (80
mg/100 ml). The basic working hypothesis was that drivers
with ADHD would exhibit decrements in driving perfor-
mance compared to sober controls, and that the profile of
decrements associated with ADHD might actually resemble
the decrements displayed by controls when legally intoxi-
cated. The second experiment was a dose-response study of
simulated driving that was designed to replicate the findings
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of Experiment 1 and to test the possibility that dose-depen-
dent impairments from alcohol might be more pronounced
among drivers with ADHD compared with a group of
control drivers with no history of ADHD.

Experiment 1

Method

Participants

Fifteen participants with ADHD (5 men and 10 women;
M age ! 21.5 years, SD ! 1.5) and 23 control participants
(13 men and 10 women; M age ! 22.0 years, SD ! 1.7)
with no history of ADHD participated in the study. Partic-
ipants were recruited by flyers, posters, and newspaper
advertisements seeking adults for studies of simulated driv-
ing and other motor and cognitive functions. The study was
approved by the university Medical Institutional Review
Board.

Volunteers completed questionnaires that provided de-
mographic information, driving history, alcohol and drug
use history, and health status. All potential volunteers had to
be between the ages of 19 and 30 years, have a valid driver’s
license for a period of at least 2 years, and have no history
of head trauma or uncorrected vision problems.

Participants with ADHD responded to study advertise-
ments specifically seeking adults with a diagnosis of ADHD
for studies of driving and other cognitive and behavioral
tasks. Individuals who indicated having a medical diagnosis
of ADHD or attention deficit disorder (ADD) were asked a
series of questions about their diagnosis and current treat-
ment status. After providing informed consent, medical
records of the participants were obtained to verify the med-
ical diagnoses. Because most diagnoses of ADHD occur
during childhood or adolescence it was important to exclude
individuals who had been diagnosed in the past, but who no
longer displayed symptoms as adults. Thus, the sample only
included individuals who continued to report symptoms and
who were still receiving treatment (i.e., a prescribed medi-
cation) for those symptoms at the time of recruitment into
the study. This ensured that the severity of symptoms for
those in the ADHD sample was sufficient to warrant med-
ication. The numbers of individuals with ADHD reporting
current prescriptions to the following medications were as
follows: Adderall™ (n ! 7), Adderall XR™ (n ! 4),
Concerta™ (n ! 1), Ritalin™ (n ! 1), and both Adderall
and Adderall XR (n ! 2). To examine the driving perfor-
mance of individuals with ADHD in an unmedicated state,
participants were asked to refrain from taking their medi-
cation for 24 hr prior to the study. This allowed for the
examination of actual deficits associated with ADHD, as
opposed to studying the effects of medication on driving
performance. Compliance with this request was verified by
self-report at the beginning of each session.

For individuals whose medical records could not be ob-
tained, ADHD diagnosis was confirmed by meeting symp-
tom-based criteria on two of the three following scales: the
Conners Adult ADHD Rating Scale–Long Form (CAARS–
S:L; Conners et al., 1999), the ADD/H Adolescent Self-

Report Scale–Short Form (Robin & Vandermay, 1996), and
an ADHD Symptom Checklist of 12 ADHD symptoms that
serve as diagnostic criteria according to the Diagnostic and
Statistical Manual of Mental Disorders (4th ed. [DSM–IV];
American Psychiatric Association, 1994). All diagnoses
were confirmed by a licensed clinical psychologist with
over 20 years of experience in diagnosing ADHD. Three of
the CAARS–S:L scales are based on well-established
DSM–IV criteria of ADHD and have been used for adult
ADHD diagnostic purposes in other research (e.g., Adler et
al., 2006; Rybak, McNeely, Mackenzie, Jain, & Levitan,
2006). The items in this scale provide information on any
experience of ADHD symptoms throughout adulthood. The
diagnostic criterion for the CAARS–S:L is a T score of 65
or higher on the ADHD symptoms scale. The ADD/H
Adolescent Self-Report Scale–Short Form is specific to
symptoms experienced in the past month, thus providing
evidence that participants are currently experiencing the
symptoms of ADHD. The diagnostic criterion for this scale
is a score of 10 or higher. Sufficient psychometric properties
have been demonstrated in both of these measures, and both
have demonstrated criterion validity for identifying individ-
uals with ADHD (Erhardt, Epstein, Conners, Parker, &
Sitarenios, 1999; Robin & Vandermay, 1996). Furthermore,
these scales were chosen because of their emphasis on adult
symptoms. The ADHD Symptom Checklist was created
using DSM–IV symptoms and items that loaded highly on
the ADHD symptoms factor on the Young ADHD Ques-
tionaire-Self-Report (Young, 2004). The scale emphasizes
symptoms present as an adult and includes six inattentive
and six hyperactive symptoms. Participants rated the fre-
quency of symptom occurrence as not at all, sometimes,
often, and very often. Any symptom occurrence rated as
often or very often was counted and a symptom count of
four or greater was required to meet criterion for ADHD.

Diagnoses of 13 of the 15 ADHD participants were
confirmed through medical records. The remaining two
ADHD participants, whose medical records could not be
obtained, met the diagnostic criteria for inclusion on the
symptom-based scales described above. All participants
were carefully screened using health questionnaires and a
medical history interview. These measures gathered infor-
mation about volunteers’ histories of serious physical dis-
ease, current physical disease, impaired cardiovascular
functioning, chronic obstructive pulmonary disease, seizure,
head trauma, CNS tumors, or past histories of psychiatric
disorder, (i.e., Axis I, DSM–IV). No control volunteers
reported any history of substance abuse, neurological dis-
order, head injury, mental illness, learning disability, or
diagnoses of ADHD or ADD. For those in the ADHD
group, there was a report of seizure disorder in remission
(n ! 1), diagnosis of depression and/or anxiety (n ! 4), and
a past history of alcohol abuse (n ! 1).

Participants also completed the Barratt Impulsiveness
Scale (BIS; Patton, Stanford, & Barratt, 1995) to provide
additional criterion-related validity for the group classifica-
tion. Impulsivity is a core characteristic associated with
ADHD in adults and so the scale was administered to verify
differences in impulsivity between the ADHD and control
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groups. This 34-item self-report questionnaire measures the
personality dimension of impulsivity. Sample items include
“I plan tasks carefully,” “I am self-controlled,” and “I act
‘on impulse.’” Participants indicated how typical each of the
statements is for them on a 4-point Likert scale of 0 (rarely/
never), 1 (occasionally), 2 (often), or 3 (almost always/
always). Scores range from 30 to 120, with higher scores
indicating greater total levels of impulsiveness. Mean scores
on the BIS for each group confirmed the expected group
differences in impulsivity, with the ADHD group reporting
greater levels of impulsivity, t(36) ! 4.2, p " .01, compared
to controls. The ADHD group scored a mean (SD) total
of 65.1 (9.3), and the control group scored a mean (SD) total
of 53.2 (8.3).

Apparatus and Materials

Simulated driving equipment. A computerized driving
simulation task was used to measure driving performance
(STISIM Drive, Systems Technology Inc., Hawthorne,
CA). In a small test room, participants sat in front of the
19-inch computer display that presented the driving simu-
lation. The simulation placed the driver within the cab of the
vehicle, providing a view of the roadway and dashboard
instruments. Participants controlled the vehicle by moving a
steering wheel and manipulating accelerator and brake ped-
als. They were instructed to accelerate and maintain a con-
stant speed of 55 mph and to maintain their vehicle position
in the center of the right lane (lane width ! 12 ft). The
simulated driving test required them to drive 80,000 ft (15
miles), which required approximately 20 minutes. The day-
light driving trip scenario was comprised of a winding road
and occasional hills. The setting was a rural wooded area
with a few buildings. Other vehicles were presented on the
roadway at random intervals but required no passing or
braking on the part of the participant. Crashes, either into
another vehicle or off the road, resulted in the presentation
and sound of a shattered windshield. The program then reset
the driver in the center of the right lane at the point of the
crash.

Driving history and experience questionnaire (DHEQ).
This self-report questionnaire gathered information on a
participant’s typical driving behaviors. The amount of driv-
ing experience was quantified by two measures: length of
time that participants held a driver’s license or permit; and
typical frequency of driving in terms of days per week
operating an automobile. The questionnaire also gathered
information about the occurrence of traffic accidents as the
driver of the vehicle. Mean scores for the ADHD and
control groups are presented in Table 1. The groups did not
differ significantly on any of the driving questions ( ps #
.05).

Personal Drinking Habits Questionnaire (PDHQ; Vogel-
Sprott, 1992). This questionnaire yielded two measures of
a drinker’s current, typical drinking habits: (a) drinks (the
number of drinks typically consumed per occasion); and (b)
duration (time span in hours of a typical drinking occasion).
Table 1 presents the mean values of each measure for both
the control group and those ADHD participants of legal age

to consume alcohol (n ! 12). The groups differed on the
measure of drinks, t(33) ! 2.8, p " .01, with the control
group consuming a greater mean number of drinks per
occasion than the ADHD group.

Procedure

Familiarization session. This session served to acquaint
volunteers with the laboratory and driving simulator and to
gather background information. All participants were tested
individually. After providing informed consent, participants
were interviewed and completed questionnaires concerning
their health status, driving behavior, drug use, impulsivity,
and demographic characteristics. Those who reported a di-
agnosis of ADHD provided a signed release of their medical
records, completed the ADHD assessment scales, and were
interviewed regarding any medications currently prescribed
for the disorder. Because control participants received alco-
hol in the study they had to be at least 21 years of age, and
women who were pregnant or breast-feeding, as determined
both by self-report and urine sample, were not allowed to
participate.

All participants then became acquainted with the driving
simulator and the requirements for the driving test. Each
volunteer completed a 2-min warm-up drive while the re-
search assistant was in the room. Participants were in-
structed to accelerate to a speed of 55 mph and maintain the
position of the vehicle within the center of the right lane as
much as possible. After completing the warm-up drive, the
research assistant answered any remaining questions about
the task. Participants then drove two separate 80,000 ft (15
mile) driving tests. With respect to learning effects, previ-
ous research demonstrates that this amount of practice is
sufficient to produce stable levels of driving performance
(e.g., Harrison & Fillmore, 2005). After the practice tests
participants made appointments to attend test sessions.

Test sessions. Those in the ADHD group attended a
single test session in which their sober driving performance

Table 1
Mean DHEQ and PDHQ Scores by Group For
Experiment 1

Group

Control ADHD

M SD M SD Contrasts

DHEQ
History 78.1 21.8 74.8 21.2 ns
Frequency 5.9 1.6 6.7 0.8 ns
Traffic accidents as driver 0.7 0.8 1.3 1.2 ns

PDHQ
Drinks 5.0 1.8 3.3 1.4 p " .01
Duration 3.9 1.3 3.7 1.3 ns

Note. Group contrasts were tested by one-way between subjects
analyses of variances. DHEQ ! driving history and experience
questionnaire; PDHQ ! personal drinking habits questionnaire;
ADHD ! attention deficit/hyperactivity disorder; history ! total
number of months holding a valid driver’s license or permit;
frequency ! number of driving days per week.
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was assessed. During this session, they were reminded of
the requirements of the driving simulation task and again
completed the 2-min warm-up drive. Following the warm-
up, participants completed the 80,000 ft driving test.

Control participants attended two test sessions. One ses-
sion tested their driving performance while intoxicated by a
moderate dose of alcohol and the other session tested their
performance while sober. The order of intoxicated and sober
test sessions was counterbalanced across volunteers.

For the intoxicated driving test session, control partici-
pants completed the 2-min warm-up drive and then received
a dose of 0.65g/kg alcohol. The dose was calculated based
on body weight and administered as one part absolute
alcohol and three parts lemon flavored soda. Volunteers
drank the beverage within 6 min. This moderate dose was
chosen based on previous research because it produces an
average peak BAC of 80 mg/100 ml (i.e., the legal limit)
that has been shown to impair simulated driving perfor-
mance (Harrison & Fillmore, 2005), and its time course for
absorption and elimination is well-established (e.g., Fill-
more & Vogel-Sprott, 1998). Thirty minutes after receiving
the dose participants completed the 80,000 ft driving test.
BAC was expected to ascend to a peak of approximately 80
mg/100 ml during the driving test and was measured by
breath sample immediately prior to the driving test and
immediately following the test (Intoxilyzer, Model 400,
CMI, Inc., Owensboro, KY). Once the session was com-
plete, participants remained at leisure in a waiting room
until their BAC fell below 20 mg/100 ml. They were given
a meal and allowed to read magazines or watch movies.

For the sober driving test session, control participants
completed the 2-min warm-up drive and then received a
nonalcoholic beverage consisting of only lemon-flavored
soda. Thirty minutes after receiving the beverage partici-
pants completed the 80,000 ft driving test. After completing
the study all participants were debriefed and paid for their
participation.

Criterion Measures and Data Analyses

The measures of driving performance were intended to
provide a profile of the driving behaviors typically impaired
as a result of alcohol intoxication. These measures included
deviation of vehicle position within lane, rate of steering
movement, and variation of vehicle speed, and were chosen
on the basis of their established sensitivity to the disruptive
effects of alcohol as demonstrated in previous research
(Fillmore, Blackburn, & Harrison, 2008; Harrison & Fill-
more, 2005).

Deviation of lane position. This is an indicator of the
degree of adjustment that a driver implements to maintain a
desired position within the lane. Greater within-lane devia-
tion indicates poorer driving precision and the measure has
been shown to be a sensitive indicator of the impairing
effects of many factors suspected to disturb driving perfor-
mance (e.g., Arnedt et al., 2001; De Waard & Brookhuis,
1991; Risser, Ware, & Freeman, 2000; Shinar, Tractinsky,
& Compton, 2005). The driver’s lane was 12 ft wide, with
the 6 ft mark indicating the center of the lane. Within-lane

position was sampled at each foot of the 80,000 ft driving
test, and the standard deviation of the driver’s average
within-lane position was measured in feet. A single lane
position standard deviation (LPSD) score for a test was
obtained by averaging deviation measures sampled at each
foot of the driving test.

Steering rate. This is a measure of the average speed
with which the participant turns the steering wheel to main-
tain position on the road. Sober drivers typically maintain
vehicle position on the road by continuous, smooth steering
adjustments. However, alcohol intoxicated drivers are
sometimes slow to initiate steering adjustments, especially
during turns. Consequently, these drivers make abrupt,
quick movements to the steering wheel and this is reflected
by an increase in the rate of steering movement. Rate of
steering movement was measured in terms of degrees
change in the steering wheel per second. This measure was
sampled at every foot of the drive to provide an average rate
of steering score for a participant.

Driving speed variation. The inability to maintain a
constant speed is characteristic of drivers under the influ-
ence of alcohol. Speed variation was measured by the stan-
dard deviation of the average speed score during a test.

Two additional driving measures, average driving speed
(mph) and number of off-road crashes/impacts involving
other vehicles, were also included as procedural checks to
ensure that participants were complying with instructions to
maintain a speed of 55 mph and that no participants were
driving so recklessly or aimlessly that they were involved in
a substantial number of collisions.

Data analyses. Each driving measure was examined
individually by univariate analyses of variance (ANOVA).
A 2 Session (sober vs. intoxicated) within-subjects repeated
measures ANOVA examined the impairing effect of alcohol
on each measure of driving performance for those in the
control group. The performance of drivers with ADHD was
compared to controls both when sober and when intoxicated
using between-subjects ANOVAs.

Results

A chi-square analysis showed that gender make-up was
independent of group, $2(1, N ! 30) ! 2.0, p ! .16. The
groups also did not differ significantly in age, t(36) ! 0.9,
p ! .39.

Driving Performance Associated With Alcohol
Intoxication

Table 2 presents the control participants’ mean perfor-
mance score for each driving measure under the sober and
intoxicated driving conditions. During the intoxicated test
session, participants’ average BAC was 84.2 mg/100 ml
(SD ! 18.0) at the beginning of the drive and 87.4 mg/100
ml (SD ! 19.3) when the drive concluded. The mean LPSD
scores in Table 2 show that deviation of lane position
increased under alcohol, indicating poorer driving precision
under the drug, and this was confirmed by an ANOVA, F(1,
22) ! 10.1, p " .01, d ! 0.66. Table 2 also shows that
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steering rate became faster under alcohol, indicating quicker
and more abrupt steering maneuvers while intoxicated, and
this was confirmed by an ANOVA, F(1, 22) ! 4.8, p ! .04,
d ! 0.46. Finally, Table 2 shows that speed variation was
also increased during the intoxicated drive, F(1, 22) ! 5.3,
p ! .03, d ! 0.48.

Average speed measures showed that the controls closely
adhered to the instructions to maintain a speed of 55 mph
during both sober (M ! 54.4, SD ! 1.3) and intoxicated
(M ! 55.0, SD ! 2.7) test sessions. On average, less than
one collision per test was observed in both sober and intox-
icated conditions.

In sum, the comparisons of performance measures be-
tween sober and intoxicated tests showed a clear profile of
driving impairments typically associated with the intoxi-
cated driver. These included increased deviations of lane
position, more abrupt steering maneuvers, and increased
variation in vehicle speed.

Driving Performance in Individuals With ADHD

Table 2 also presents the mean performance score of
each driving measure for those in the ADHD group.

Compared with sober controls, those in the ADHD group
displayed a greater within-lane deviation score. More-
over, the larger within-lane deviation displayed by the
ADHD group was comparable to the within-lane devia-
tion displayed by the controls when intoxicated. These
observations were confirmed by between-subjects
ANOVAs, which showed that the within-lane deviation
of the ADHD group differed from controls when sober,
F(1, 36) ! 4.3, p ! .05, d ! 0.66, but not when they
were intoxicated, F(1, 36) ! .04, p ! .85. These differ-
ences are also illustrated in Figure 1.

As shown in Table 2, rate of steering was faster in the
ADHD group when compared with sober controls. In fact,
steering rate was increased to the point that it was compa-
rable to that observed in controls when intoxicated. These
observations were confirmed by between-subjects
ANOVAs, which showed that the steering rate of drivers
with ADHD differed from controls when sober, F(1,
36) ! 5.1, p ! .03, d ! 0.71, but not when they were
intoxicated, F(1, 36) ! 0.2, p ! .68.

Although the speed variability of the ADHD group was
greater than that displayed by sober controls, no significant

Table 2
Mean Driving Performance Measures by Group and Condition For Experiment 1

Group

Contrasts
Sober

Controls
(A)

Intoxicated
Controls

(B)
ADHD

(C)

M SD M SD M SD A Versus B A Versus C B Versus C

Deviation of lane position 1.3 0.4 1.7 0.8 1.6 0.7 p " .01 p " .05! ns
Steering rate 7.0 1.8 8.9 4.1 8.4 2.1 p " .05 p " .05 ns
Driving speed variation 3.5 2.0 5.0 4.1 4.7 3.8 p " .05 ns ns

Note. Group contrasts were tested by one-way between-subjects and within-subjects repeated measures analyses of variances. ADHD !
attention deficit/hyperactivity disorder.

Figure 1. Mean within-lane deviation for the control group while sober and intoxicated and for the
ADHD group. Capped vertical lines show standard errors of the mean.
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difference was obtained between the ADHD group and
controls under either sober or intoxicated conditions ( ps #
.21).

Like the controls, the ADHD group closely adhered to the
instructions to maintain an average speed of 55 mph
(M ! 55.4, SD ! 1.1). Similar to the controls in both the
sober and intoxicated conditions, the ADHD group experi-
enced, on average, less than one collision per test.

Discussion

Experiment 1 showed that adults with ADHD exhibited
decrements in driving performance compared to sober con-
trols, and that the impairment observed in sober drivers with
ADHD was in fact similar to that of intoxicated drivers at
the BAC level for legally impaired driving in the United
States. Driving behavior of the intoxicated individuals was
characterized by greater deviation of lane position, faster
and more abrupt steering maneuvers, and a reduced ability
to maintain a constant speed. Drivers with ADHD also
displayed greater deviation of lane position and faster, more
abrupt steering maneuvers. However, unlike intoxicated
drivers, these individuals did not appear to have problems
maintaining a constant speed during the driving test.

Driving simulation studies suggest that within-lane devi-
ation, rate of steering maneuvers, and driving speed vari-
ability are all critical indicators of the driver’s ability to
control the vehicle on the roadway (e.g., Arnedt et al., 2001;
De Waard & Brookhuis, 1991; Gawron & Ranney, 1988;
Lenne, Triggs, & Redman, 1999), and deficiencies in these
aspects could directly contribute to increased accident risk.
Relative-risk studies of alcohol-related crashes consistently
demonstrate increased risk of accidents at BACs similar to
those resulting in impairment of these measures in driving
simulation tasks (e.g., Linnoila et al., 1986). As such, im-
pairments in these measures under alcohol likely reflect a
serious risk to driving safety, and it is possible that the
driving deficits observed in the simulator under alcohol are
a cause for the increased risk for accident in the intoxicated
driver outside of the laboratory. However, this potential
safety risk is a relatively new issue for drivers with ADHD
and raises new concerns about driving behavior of these
individuals. In particular, evidence that individuals with
ADHD display driving deficits like those associated with
alcohol intoxication, both in terms of function and magni-
tude, raises concerns that these drivers might display in-
creased sensitivity to the impairing effects of alcohol, re-
sulting in an additive or possibly overadditive response to
the drug. Moreover, these drivers might display significant
impairment even in response to relatively lower doses of
alcohol that yield BACs within the legal limit for operating
an automobile (i.e., below 80 mg/100 ml). Experiment 2
was designed to test this hypothesis by comparing ADHD
and control drivers in terms of the degree to which their
driving performance was impaired by doses of alcohol that
yielded BACs at and below 80 mg/100 ml.

Experiment 2

Method

Participants

Eight participants with ADHD (6 men and 2 women; M
age ! 23.0 years, SD ! 1.9) and 8 control participants (5
men and 3 women; M age ! 23.1 years, SD ! 1.2) with no
history of ADHD participated in Experiment 2. Four of the
ADHD participants were recruited to take part in Experi-
ment 2 after completing Experiment 1. None of the remain-
ing 4 ADHD participants, nor any of the controls, was
involved in Experiment 1. A chi-square analysis showed
that gender make-up was independent of group, $2(1, N !
16) ! 0.3, p ! .59. The groups also did not differ signifi-
cantly in age, t(14) ! 0.15, p ! .88. Participants were
recruited by flyers, posters, and newspaper advertisements
seeking adults for studies of the effects of alcohol on sim-
ulated driving and other motor and cognitive functions. The
study was approved by the university Medical Institutional
Review Board.

As in Experiment 1, volunteers completed questionnaires
that provided demographic information, driving history, al-
cohol and drug use history, and health status. All potential
volunteers had to be between the ages of 21 and 30 years,
have a valid driver’s license for a period of at least 2 years,
and have no history of head trauma or uncorrected vision
problems.

All ADHD participants reported having a medical diag-
nosis of ADHD, and these diagnoses were confirmed by the
same criteria described for Experiment 1 (i.e., through med-
ical records or meeting symptom-based criteria on at least
two of the following scales: the CAARS–S:L, the ADD/H
Adolescent Self-Report Scale–Short Form, and the ADHD
Symptom Checklist. Diagnoses of 4 of the 8 ADHD partic-
ipants were confirmed through medical records. The re-
maining 4 ADHD participants, whose medical records
could not be obtained, met diagnostic criteria for inclusion
on the symptom-based scales. The control participants also
completed each of the ADHD symptom-based scales, and
none of these participants met criteria for ADHD. As in
Experiment 1, those in the ADHD group were asked to
refrain from taking their medication for 24 hr prior to the
study, and compliance was verified by self-report.

As in Experiment 1, participants completed the BIS to
provide additional criterion-related validity for the group
classification. Mean scores on the BIS confirmed the ex-
pected group differences in impulsivity, with the ADHD
group reporting greater levels of impulsivity, t(14) ! 5.0,
p " .01, compared to controls. The ADHD group scored a
mean (SD) total of 66.0 (9.0), and the control group scored
a mean (SD) total of 47.0 (5.8).

Participants also completed the DHEQ to provide infor-
mation concerning typical driving behaviors. Mean scores
for both the ADHD and control groups are reported in Table
3. No significant differences were found between the two
groups ( ps # .43).
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The ADHD and control groups were also compared in
terms of their current, typical drinking habits. All partici-
pants completed the PDHQ. Mean scores for both groups
are presented in Table 3. No differences were found be-
tween the two groups ( ps # .43).

Procedure

Familiarization session. Participants were acquainted
with the laboratory and completed questionnaires to provide
information concerning their health status, driving behavior,
drug use, impulsivity, demographic characteristics, and
presence of ADHD symptoms. Individuals in the ADHD
group provided a signed release of their medical records.
Proof of age was obtained to verify that all participants were
at least 21 years old, and women who were pregnant or
breast-feeding, as determined both by self-report and urine
sample, were not allowed to participate. Participants then
practiced the driving simulation task.

Test sessions. Driving performance was tested under
three doses of alcohol: 0.65g/kg, 0.45g/kg, and 0.0g/kg
(placebo). Dose order was randomized across participants.
Six dose orders were possible, and the same two orders were
repeated within each group, ensuring that dose administra-
tion was constant across the two groups. Test sessions were
separated by a minimum of 24 hr and a maximum of 1
week. The 0.45g/kg dose produces an average peak BAC
of 50 mg/100 ml (Holloway, 1995), and was included in this
study to test driving impairment under alcohol at levels
below the legal level of intoxication. Dose administration
and testing protocol were generally the same as that de-
scribed for the control group in Experiment 1. However, the
driving simulation task was initiated 10 min earlier in Ex-
periment 2 to ensure that all testing occurred during the
ascending phase of the BAC curve in both dose conditions.
At 1 hr after drinking, participants rated their current self-
perceived level of intoxication and their present ability to
drive on 100 mm visual-analogue scales that ranged from 0

(not at all) to 100 (very much). These ratings were obtained
to test the possibility that individuals with ADHD and
controls may differ in their self-perceptions of degree of
intoxication and ability to drive.

Criterion Measures and Data Analyses

The driving performance measures of interest were iden-
tical to those described for Experiment 1. Each measure was
examined individually by a 2 (group) % 3 (dose) mixed-
model ANOVA.

Results

BACs

No detectable BACs were observed in the placebo con-
dition in either the ADHD or control group. To test for any
group differences in BACs, t tests were conducted. No
group differences were found at pre- or posttest under either
dose of alcohol ( ps # .10). Based on the entire sample, the
mean BACs at pre- and posttest under the 0.45g/kg dose
were 42.7 mg/100 ml (SD ! 18.8) and 55.6 mg/100 ml
(SD ! 9.5), respectively. For the 0.65g/kg dose, the mean
BACs at pre- and posttest were 47.9 mg/100 ml (SD ! 19.2)
and 78.9 mg/100 ml (SD ! 18.2), respectively.

Driving Performance Measures

Mean scores for each measure of driving performance
under each dose are presented for the ADHD and control
groups in Table 4.

A 2 (group) % 3 (dose) ANOVA of LPSD score revealed
main effects of dose, F(2, 28) ! 5.4, p ! .01, and group,
F(1, 14) ! 7.4, p ! .02. Figure 2 illustrates the main effects.
The figure shows that, compared with controls, those in the
ADHD group displayed greater lane deviation scores
(poorer driving precision) under all dose conditions, includ-
ing placebo, which replicates the finding in Experiment 1.
The main effect of alcohol is illustrated by the increased
LPSD scores in response to the active doses compared with
placebo. No significant Group % Dose interaction was ob-
tained ( p ! .47).

A 2 (group) % 3 (dose) ANOVA of steering rate revealed
a main effect of group, F(1, 14) ! 4.4, p ! .05. No main
effect of dose or interaction was observed ( ps # .13).
Table 4 shows that the main effect of group occurred
because of higher steering rates in individuals with ADHD
compared with controls.

Speed standard deviation was analyzed by a 2 (group)
% 3 (dose) ANOVA. A main effect of dose was obtained,
F(2, 28) ! 3.8, p ! .03. There was no significant main
effect of group ( p ! .07), however, a significant Group %
Dose interaction was observed, F(2, 28) ! 3.6, p ! .04. The
interaction is illustrated in Figure 3. The figure shows that,
compared with controls, those in the ADHD group dis-
played marked increase in their speed variation in response
to alcohol, and that the effect was most pronounced in the
lower of the two doses (0.45g/kg).

Table 3
Mean DHEQ and PDHQ Scores by Group For
Experiment 2

Group

Control ADHD

M SD M SD Contrasts

DHEQ
History 86.7 18.0 90.0 21.9 ns
Frequency 6.1 1.2 6.6 1.1 ns
Traffic accidents as driver 1.4 1.6 1.8 1.4 ns

PDHQ
Drinks 3.4 1.9 4.1 1.8 ns
Duration 3.1 1.2 3.4 1.4 ns

Note. Group contrasts were tested by one-way between-subjects
analyses of variances. DHEQ ! driving history and experience
questionnaire; PDHQ ! personal drinking habits questionnaire;
ADHD ! attention deficit/hyperactivity disorder; history ! total
number of months holding a valid driver’s license or permit;
frequency ! number of driving days per week.

258 WEAFER ET AL.



Both groups closely complied with the 55 mph speed
limit under all three doses. Mean speed values only ranged
between 53.8 mph and 55.4 mph (i.e., less than 2 mph)
across the conditions. The occurrence of accidents was rare
in both groups (on average, less than one collision per test
under all dose conditions) and precluded any meaningful
statistical analyses.

Self-Perceived Ratings of Intoxication and Ability to
Drive

A 2 (group) % 3 (dose) ANOVA of participants’ ratings
of intoxication obtained a main effect of dose, F(2,
28) ! 60.1, p " .01. Table 4 shows that intoxication ratings
generally increased as a function of dose. No main effect of
group was found ( p ! .36); however, the Group % Dose

interaction approached significance, F(2, 28) ! 3.1, p ! .06
(see Figure 4). Follow-up t tests revealed that the ADHD
group and controls did not differ on ratings of intoxication
in response to the 0.0g/kg dose or the 0.45g/kg dose ( ps #
.57). However, compared to controls, individuals with
ADHD did report significantly lower ratings of perceived
intoxication in response to the 0.65g/kg dose of alcohol,
t(14) ! 2.3, p ! .04.

A 2 (group) % 3 (dose) ANOVA of “able to drive”
ratings obtained significant main effects of group, F(1,
14) ! 4.5, p ! .05, and dose, F(2, 28) ! 37.8, p " .01, but
no significant interaction. Figure 4 shows that the perceived
ability to drive decreased as a function of dose, and that
those in the ADHD group perceived themselves as more
able to drive compared with controls regardless of dose
condition.

Table 4
Mean Driving Performance Measures and Self-Perceived Ratings by Group and Condition For Experiment 2

Group

Control ADHD

0.0 g/kg 0.45 g/kg 0.65 g/kg 0.0 g/kg 0.45 g/kg 0.65 g/kg

Driving Precision Measures M SD M SD M SD M SD M SD M SD

Deviation of lane position 1.0 0.3 1.2 0.4 1.2 0.5 1.5 0.3 1.9 0.8 1.8 0.6
Steering rate 6.8 1.2 7.2 1.6 7.8 2.1 8.4 1.6 9.7 3.1 10.3 4.6
Driving speed variation 2.2 0.5 2.3 0.6 2.4 0.6 2.9 0.9 5.5 4.1 4.0 3.2
Self-Perceived Ratings
Perceived intoxication ratings 6.4 7.7 48.5 19.3 73.6 11.9 10.1 16.7 45.6 25.7 52.6 23.0
Perceived ability to drive 76.5 19.4 28.1 22.0 20.5 19.9 94.5 6.8 47.9 30.7 36.0 31.7

Note. ADHD ! attention deficit/hyperactivity disorder.

Figure 2. Mean within-lane deviation for the control and ADHD
groups under three alcohol doses: 0.0g/kg (placebo), 0.45g/kg,
and 0.65g/kg. Capped vertical lines show standard errors of the
mean.

Figure 3. Mean speed variation for the control and ADHD
groups under three alcohol doses: 0.0g/kg (placebo), 0.45g/kg,
and 0.65g/kg. Capped vertical lines show standard errors of the
mean.
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Discussion

The results of the studies showed that driving perfor-
mance in both the ADHD group and controls was impaired
in response to alcohol, and that drivers with ADHD exhib-
ited generally poorer driving performance than did controls
across all dose conditions. Experiment 2 builds on the
findings of Experiment 1 by showing how the preexisting
driving deficits associated with ADHD can be exacerbated
further by the administration of alcohol.

This investigation included a lower active alcohol dose
of 0.45g/kg to test for impairment at BACs below the legal
limit of 80 mg/100 ml used to charge for drunk driving
throughout the United States. The 0.45g/kg dose yielded an
average peak BAC of 55.6 mg/100 ml. Laboratory studies
of healthy adults typically find that BACs in the 50 mg/100
ml to 60 mg/100 ml range represent the “onset threshold”
for observing mild impairment of motor and cognitive func-
tioning, including aspects of simulated driving performance
(Fillmore, 2007; Holloway, 1995; Mitchell, 1985). None-
theless, Experiment 2 found that those with ADHD dis-
played marked impairment at this BAC, particularly with
respect to maintaining a constant speed of the vehicle.
Compared with placebo, the variance in vehicle speed dur-
ing the test nearly doubled in response to the 0.45g/kg dose.
By contrast, control drivers displayed little increase in speed
variance in response to either of the active alcohol doses.

The increased variance in speed suggests that, even at
lower BACs, drivers with ADHD have difficultly maintain-
ing a constant speed of the vehicle. The finding is particu-
larly noteworthy because Experiment 1 found speed vari-
ance to be one of the only aspects of driving performance
among drivers with ADHD that appeared normal and did
not resemble the behavior of an “intoxicated driver.” How-

ever, despite evidence of proficient speed maintenance
among drivers with ADHD when sober, Experiment 2
shows that even a low dose of alcohol readily impairs this
aspect of driving performance in these individuals. Al-
though it is unclear why alcohol impairs the ability to
maintain speed constancy, the finding might reflect an im-
pairment of the ability to divide attention among multiple
demands of driving a vehicle. The impairing effects of
alcohol on the ability to divide attention among multiple
tasks are well-documented by laboratory studies (e.g., Fill-
more & Van Selst, 2002; Moskowitz, Burns, & Williams,
1985). Maintaining speed constancy in the simulator also
requires the driver to divide attention by occasionally di-
recting focus away from the roadway to the dashboard
speedometer to ensure the vehicle is maintaining 55 mph.
Failure to check speed regularly allows accelerating and
decelerating drifts in speed, which increase the overall
speed variance for the trip. Thus, evidence for an alcohol-
induced increase in speed variance is consistent with alco-
hol’s known disruptive effects on divided attention. More-
over, the present findings suggest that this drug-induced
impairment might be especially pronounced in individuals
who already have attentional problems, such as those with
ADHD. It is unknown why the ability to maintain speed
constancy in this group is more impaired under the 0.45g/kg
dose than under the 0.65g/kg dose. Perhaps these individu-
als perceive a greater level of intoxication under the higher
dose, resulting in greater attempts at compensation. Cer-
tainly, this is a potentially interesting finding, and should be
replicated in future research.

Another important finding from Experiment 2 was that,
compared with controls, drivers with ADHD overestimated
their driving abilities and underestimated their degree of

Figure 4. Mean self-perceived ratings of intoxication and ability to drive for the control and
ADHD groups under three alcohol doses: 0.0g/kg (placebo), 0.45g/kg, and 0.65g/kg. Capped
vertical lines show standard errors of the mean.
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intoxication. To our knowledge this is the first study of
adults with ADHD to document the “positive illusory bias”
that has been found repeatedly among children with ADHD
(Diener & Milich, 1997; Hoza, Pelham, Milich, Pillow, &
McBride, 1993; Hoza, Waschbusch, Pelham, Molina, &
Milich, 2000; Owens & Hoza, 2003). Children with ADHD
have been found to overestimate their abilities in both the
academic and social domains, and they report surprisingly
high levels of self-esteem given their many areas of impair-
ment (Hoza et al., 1993). However, there is a major differ-
ence between the positive illusory biases exhibited by chil-
dren and adults with ADHD. Whereas the social mispercep-
tions of children may result in bruised egos, the erroneous
judgments about driving ability and level of intoxication
among adults can result in much more serious conse-
quences. To the degree that these self-efficacy beliefs influ-
ence actual driving behavior, the adults with ADHD are at
heightened risk for making potentially dangerous decisions
about their ability to drive in a safe and responsible fashion.

To date, only one other study has compared the effect of
alcohol on driving performance in ADHD and controls
(Barkley, Murphy, O’Connell, Anderson, & Connor, 2006).
That study used a different driving scenario that involved
breaking to traffic lights and signs in an urban environment.
As such, one of the measures was the reaction time needed
to brake at stop signals. Analysis of brake reaction times
showed that individuals with ADHD had slower reaction
times under alcohol compared with controls. Together, the
findings suggest that drivers with ADHD might be more
vulnerable to the disruptive effects of alcohol on a host of
driving measures that are critical to operating a vehicle in
both rural and urban environments.

As expected, the study also found that, compared with
controls, those with ADHD reported greater levels of im-
pulsivity as measured by the BIS. This raises a question
about the degree to which the poorer driving performance of
those with ADHD might be due specifically to greater
impulsivity, as opposed to other symptoms also character-
istic of the disorder (e.g., inattention). Although the present
research cannot answer that question, some recent research
in healthy young adult drivers found that individual differ-
ences in impulsivity, as measured by the BIS, failed to
account for differences in their sober or intoxicated driving
performance (Fillmore et al., in press). However, that same
study did find that a behavioral aspect of impulsivity, poor
inhibitory control, did indeed predict poorer driving perfor-
mance in both the sober and intoxicated states. Along with
problems of attention, poor inhibitory control is a charac-
teristic feature of ADHD and could directly contribute to the
poor driving performance in this population. As the specific
cognitive and behavioral impairments of ADHD become
better characterized, their potential impact on driving per-
formance in this population can become better understood.

Although measures of simulated driving performance at-
tempt to model more complex, “real-life” activities, ironi-
cally they often come under greater scrutiny with regard to
their ecological validity than do simple laboratory tasks. A
common criticism is that simulated driving might overesti-
mate poor or reckless driver behavior because it does not

engender the same degree of driver motivation as actual
driving because there is no actual risk to personal injury.
However, it also can be argued that the driving simulator
actually represents an ideal driving scenario, such that it
might actually overestimate the level of driver performance,
especially for adults with ADHD. The simulated driving
scenario in this study was free of the many distracters
typically encountered in real-life driving situations, such as
noisy passengers, cell-phone conversations, or music on the
radio. Furthermore, the simulation involved minimal traffic
and no road signs or traffic lights to draw on the driver’s
attention. Such additional elements of real-life driving sit-
uations require the ability to divide attention and ignore
distraction, likely resulting in a much more challenging
situation for drivers with ADHD, especially when under the
influence of even low doses of alcohol.

Another issue pertaining to the ecological validity of this
research concerns the medication state of the ADHD driver.
It might be argued that the present study underestimated the
performance level of the individuals with ADHD, both
sober and in response to alcohol because these individuals
were tested while off of their ADHD medication. However,
not all adults with ADHD continue taking medication, and
of those who do, many report inconsistent and unreliable
adherence to the medication (Perwien, Hall, Swensen, &
Swindle, 2004; Safren, Duran, Yovel, Perlman, & Sprich,
2007). Sporadic use of ADHD medication in adults may
reflect the fact that the disruptive effects of the symptoms
(e.g., inattention) are determined by the situation. Medica-
tion might be used more often on the weekdays, during
work or school where the symptoms of inattention and
impulsivity are the most disruptive. However, much of the
driving in this population, as in most young adults, likely
occurs at night and on weekends, when these individuals
might be less inclined to use medication, and these are the
same times in which young adults consume alcohol. To
date, one study has examined the effect of an ADHD
medication (methylphenidate) on driving simulator perfor-
mance in individuals with ADHD (Barkley, Murphy,
O’Connell, & Connor, 2005). The results showed that the
medication improved some aspects of driving behavior
measured by the simulator, but not all. Clearly, this is an
important issue that has significant implications for medi-
cation adherence and driving performance in ADHD.

One potential limitation of the present study is that the
gender make-up of the ADHD sample in Experiment 1 is
not representative of the ADHD population, in that twice as
many women as men with ADHD participated in this study.
However, in Experiment 2 the male to female ratio of
participants in both groups was chosen based on the male to
female ratio in clinically diagnosed individuals with
ADHD, which is approximately 4:1 (Cantwell, 1996). Be-
cause similar findings were obtained in both Experiment 1
and 2, it is unlikely that gender composition had any sub-
stantial impact on the results. Further, previous research
found no gender differences in alcohol effects on driving
simulator performance in healthy participants (Harrison &
Fillmore, 2005). A second possible limitation is the rela-
tively small sample sizes in both experiments. Caution
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should be taken in generalizing these results to all ADHD
patients, and future research utilizing larger samples should
be conducted to replicate these results.

To conclude, the present findings demonstrate potentially
serious deficiencies in the driving performance of those with
ADHD. Alcohol-intoxicated driving performance has been
used as a benchmark of impairment to evaluate the disrup-
tive effects of other potential hazards to driving perfor-
mance, such as cell-phone use and fatigue (Arnedt et al.,
2001; Strayer et al., 2006). However, the present study is the
first to use alcohol-intoxicated driving performance as a
reference for evaluating the degree of driving impairment
characteristic of adults with ADHD. The study provides
some compelling evidence to suggest that the cognitive and
behavioral deficits associated with ADHD might impair
driving performance in a manner that is similar in profile to
that of an intoxicated driver. Moreover, analyses of acute
alcohol effects on driving performance in this population
suggest additive impairments from the drug that could con-
siderably compromise driving skills even at “legally toler-
ated” BACs (e.g., below 80 mg/100 ml). Additional work is
needed to examine other types of driving situations com-
monly encountered outside the laboratory, including longer
drives and those that are more demanding, with external
distracters. This will provide important information neces-
sary to better characterize the driving impairments of indi-
viduals with ADHD and possibly begin to address the
potential risks to this segment of the young driving popu-
lation.
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