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Abstract

Background

Attention Deficit Hyperactivity Disorder (ADHD) is a frequent neurodevelopmental disorder
that increases accidental risk. Recent studies show that some patients with ADHD can also
suffer from excessive daytime sleepiness but there are no data assessing the role of sleepi-
ness in road safety in patients with ADHD. We conducted an epidemiological study to
explore sleep complaints, inattention and driving risks among automobile drivers.

Methods and Findings

From August to September 2014, 491186 regular highway users were invited to participate
in an Internet survey on driving habits. 36140 drivers answered a questionnaire exploring
driving risks, sleep complaints, sleepiness at the wheel, ADHD symptoms (Adult ADHD
Self-Report Scale) and distraction at the wheel. 1.7% of all drivers reported inattention-
related driving accidents and 0.3% sleep-related driving accidents in the previous year.
1543 drivers (4.3%) reported ADHD symptoms and were more likely to report accidents
than drivers without ADHD symptoms (adjusted OR = 1.24,[1.03-1.51], p <.021). 14.2% of
drivers with ADHD symptoms reported severe excessive daytime sleepiness (Epworth
Sleepiness Scale >15) versus 3.2% of drivers without ADHD symptoms and 20.5% reported
severe sleepiness at the wheel versus 7.3%. Drivers with ADHD symptoms reported sig-
nificantly more sleep-related (adjusted OR = 1.4, [1.21-1.60], p <.0001) and inattention-
related (adjusted OR = 1.9, [1.71-2.14], p<0001) near misses than drivers without ADHD
symptoms. The fraction of near-misses attributable to severe sleepiness at the wheel

was 4.24% for drivers without ADHD symptoms versus 10,35% for drivers with ADHD
symptoms.
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Conclusion

Our study shows that drivers with ADHD symptoms have more accidents and a higher level
of sleepiness at the wheel than drivers without ADHD symptoms. Drivers with ADHD symp-
toms report more sleep-related and inattention-related near misses, thus confirming the
clinical importance of exploring both attentional deficits and sleepiness at the wheel in these
drivers. Road safety campaigns should be improved to better inform drivers of these acci-
dental risks.

Introduction

Attention Deficit Hyperactivity Disorder (ADHD) is a developmental disorder. According to
the Diagnostic and Statistical Manual of Mental Disorders, 5™ edition (DSM-5, [1]), ADHD
includes symptoms of inattention, hyperactivity and impulsivity with clear evidence of
impairment in multiple domains and onset of symptoms by age twelve [1]. Longitudinal stud-
ies have documented the persistence of ADHD into adulthood, and impairing symptoms of
ADHD may persist into adulthood in 50 to 65% of cases [2, 3]. The prevalence of ADHD in
adults has been estimated to be 2.9% in France [4].

ADHD adults suffer from poor regulation of attention and behavior with a broad impact on
life-functioning [5, 6]. ADHD has been shown to be associated with a higher risk of motor
vehicle accidents and impaired driving performance [6-8]. Driving involves multiple complex
cognitive functions, including perception, motor coordination and executive function, which
are usually impaired in patients with ADHD [9, 10]. Several studies and meta-analyses have
consistently shown that ADHD can impair driving ability. ADHD subjects cause three to four
times more accidents as control subjects. They tend to drive more impulsively and less safely,
cause more accidents and more traffic violations, particularly speeding, and receive more driv-
ing license suspensions and registrations by traffic authorities than control subjects [6-8, 11-
14]. The association between ADHD and impaired driving performance has been attributed to
ADHD core symptoms (inattention, impulsivity). For example, they are more prone to anger
on the road (road rage), aggressiveness, impulsivity, risk taking while driving. Moreover, recent
studies have focused on specific risky situations for ADHD subjects. Thus, ADHD adult drivers
appear to be more vulnerable while driving under monotonous conditions such as on highways
[15, 16]. This may be due to the fact that ADHD drivers could be more prone to mind-wander-
ing, which has been recently demonstrated to be associated with a higher risk of crashes [17].
Another not exclusive explanation could be related to the fact that ADHD patients report
excessive daytime sleepiness [18] and suffer from sleep disorders [19-21].

Indeed, excessive daytime sleepiness is primary cause of traffic accidents on highways [22-
25] and accounts for up to 20% of total traffic accidents [22, 26-29]. Sleepiness at the wheel is
responsible from near misses which highly predict driving accidents. Drivers being forced to
stop because of excessive sleepiness at the wheel are also at risk for future sleep related acci-
dents [24, 30].

While sleepiness and inattention at the wheel are two very different symptoms usually con-
cerning different type of patients, recent work from our team on a very small sample of patients
[18] showed that a significant proportion of ADHD patients present a high objective level of
sleepiness as measured by the Maintenance of Wakefulness test. This finding also found in chil-
dren with ADHD [31, 32] questions the physiopathology of ADHD and the behavioral risk
related to this disease.
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Interestingly, all studies to date looking at the cognitive handicap of these patients have
neglected the alertness dimension of this disorder, mainly because ADHD patients were con-
sidered to present cognitive impairments related to attention disorders associated to dopamine
deficits. Methylphenidate, which regulates dopamine activity, reduces the risk of accidents in
ADHD patients [33] and significantly reduces excessive daytime sleepiness [34]. The state of
many ADHD patients could thus be improved through an "alerting" action and not simply an
"attention" improvement effect.

To further explore these complex relationships, we collaborated with the French highway
association (AFSA) on a new Internet epidemiological survey of a large sample of highway
users. The main objective of this study was to explore the links between ADHD symptoms,
sleepiness and accidental risk in a population of regular French highway users.

Methods
1.1. Participants

With the assistance of the French highway association (AFSA, Association Francaise des Soci-
étes d’Autoroutes), we gained access to a database of registered drivers who used a computer-
ized pay system to avoid long queues at highway toll booths.

1.2.Procedure

The Fondation AFSA conducts regular surveys via the Internet to improve their knowledge
and understanding of drivers’ needs and behavior. An email newsletter was sent to AFSA high-
way Internet subscribers describing the main scientific objectives of the study. A link to the
study questionnaire to be completed was inserted in the newsletter.

For the survey, we used a methodology similar to that published by Powell et al. (2007) [30]
and our team [24].

From August to September 2014, 491186 subscribers of the 4 major highway networks cov-
ering Metropolitan France received a newsletter inviting them to participate in an internet sur-
vey on driving habits and driving risks. 36154 subjects answered the questionnaire. 14
questionnaires were eliminated because there contained aberrant responses. The analyses were
conducted on a sample of 36140 drivers. The database was anonymous in accordance with the
recommendations of the “Commissions Nationale Informatique et Libertés” which ensures the
ethical usage of data collected for scientific purposes.

1.3.Questionnaire

Our team prepared a specific Internet questionnaire for the purpose of the study. It took a
mean of 15 min to be completed. Volunteers had to respond to the following:

1. Questions concerning socio-demographical characteristics (gender, age, marital status,
socio-professional categories).

2. The Epworth Sleepiness Scale (ESS [35]) to explore behavioral excessive daytime sleepiness.
The ESS is an eight-item self-questionnaire that asks the subject to rate his or her probability
of falling asleep on a scale of increasing probability from 0 to 3 for eight different situations
that most people engage in during their daily lives. 0 corresponds to no chance of falling
asleep, 1 a little chance, 2 a moderate chance and 3 a very high chance. The answers for the
eight questions are added together to obtain a single score. A score in the 0-8 range is con-
sidered to be normal, while a score above 15 indicates severe excessive daytime sleepiness.
Severe sleepiness is correlated with the risk of traffic accidents [24, 36].

PLOS ONE | DOI:10.1371/journal.pone.0138004 September 16,2015 3/14



@’PLOS ‘ ONE

ADHD Symptoms, Sleepiness and Accidental Risk

3. The ASRS-1.1 (Adult ADHD Self-Report Scale) to explore ADHD symptoms [37]. Six of
the eighteen questions of the ASRS were used (part A on the ASRS) because it was found to
be the most predictive of symptoms consistent with ADHD. The specificity of part A on the
ASRS is 99.5% and the sensibility is 68.7% [38]. Each question can be answered on a five-
item Likert scale based on a scale of frequency ranging from "Never" to "Very Often".
Answers are scored as either positive or negative and the threshold is different for individual
questions. Answers of "Never" and "Rarely" are always scored negative, answers of "Often
and Very Often" are always scored positive, and answers of "Sometimes" are scored posi-
tively in only three of the six questions. Four or more positive answers in Part A are indica-
tive of ADHD symptoms.

4. The Hospital Anxiety and Depression Scale (HADS) to explore anxiety and depression
symptoms. The HADS is a fourteen-item scale in which seven of the items relate to anxiety
and seven relate to depression. Scores for each subscale (anxiety and depression) range from
0 to 21 with scores categorized as follows: normal 0-7, mild 8-10, moderate 11-14, and
severe 15-21 [39].

5. Questions concerning sleep disorders (obstructive sleep apnea syndrome (OSAS), restless
legs syndrome (RLS), insomnia, narcolepsy/hypersomnia) and sleep hygiene. Patients had
to respond by “yes” or “no” if they suffered from a sleep disorder, and if “yes”, they had to
respond from which sleep disorder by selecting in a list of sleep disorders (obstructive sleep
apnea syndrome (OSAS), restless legs syndrome (RLS), insomnia, narcolepsy/
hypersomnia).

6. Questions concerning driving habits (year of obtaining license, kilometers driven per year,
professional drivers, severe sleepiness at the wheel needing to stop, inattention at the
wheel).

7. Questions concerning accidental risks. Near-miss driving accidents were defined as an event
that had not caused any harm and therefore had limited immediate impact (e.g. inappropri-
ate line-crossing). Driving accidents were defined as an event that had caused material dam-
age or physical injury. Two types of accidents and near-miss driving accidents were
distinguished: related to sleepiness and related to inattention [24].

1.4.Statistical analyses

Data were expressed as a proportion or as mean and standard deviation. We defined two
groups of drivers: drivers without ADHD symptoms (part-A ASRS, subscore < 4) and drivers
with ADHD symptoms (Part-A ASRS subscore > 4).

First, univariate analyses with chi-squared tests on categorical variables and t-tests on con-
tinuous variables were conducted to compare the characteristics of the sample in terms of
ADHD symptoms (absence or presence). Socio-demographical and clinical variables and driv-
ing habits were compared between the two groups.

Then, multivariate analyses with logistic regression were conducted to control for potential
confounding effects on the relationship between ADHD symptoms (absence or presence) and:
i) behavioral sleepiness variables (severe excessive daytime sleepiness on the ESS and severe
sleepiness at the wheel), ii) accident variables (accident, sleepy accident, inattention accident,
near-miss accident, sleepy near-miss accident, inattention near-miss accident). Socio-demo-
graphical, driving and clinical variables that were significantly different between the two groups
were included in the models. The clinical variables that were included in the multivariate
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analysis were: pathological sleepiness (Epworth > 16), sleep disorders, pathological anxiety,
pathological depression and drug consumption. Statistical test of the regression analyses per-
mitted to estimate adjusted odd ratio (OR) and its 95% confident interval were presented to
show the association.

Finally, attributable fractions of severe sleepiness at the wheel needing to stop at least once
per month for near-misses were estimated from the adjusted OR estimates and the prevalence
of exposure in drivers with ADHD symptoms and drivers without ADHD symptoms [40].

P-values were considered significant when p<0.05. The data were analyzed using the SPSS
software package, version 20.0.

Results
1.5.Participants

1.5.1.Population. 36140 divers participated in the study. The mean age of the drivers was
55.2 years (+13.1) and 70.6% were male, 80.4% were married and 60.4% were currently
employed, 4.8% were nocturnal or shift workers, and 17.8% were professional drivers. The
mean score on the ESS was 7.8 (£4), the prevalence of severe excessive daytime sleepiness in
the population was 3.7% (ESS>15), the prevalence of pathological anxiety was 6.2% (HADS
anxiety > 10), the prevalence of pathological depression was 1.8% (HADS depression > 10),
the prevalence of more than 3 glasses of alcohol per day was 6.9%, and the prevalence of a
declared sleep disorder was 13.5%. The prevalence of ADHD symptoms was 4.3% (1543).

1.5.2.Driving habits. Nearly half of the sample (46.1%) declared they experienced at least
one episode of severe sleepiness at the wheel (i.e. requiring to stop driving), less than once a
month and nearly 8% of the sample declared severe sleepiness at the wheel at least once a
month. 40% of the drivers declared using their phone to call, 12.2% to write or read text mes-
sages while driving, and 41% using a GPS while driving.

1.5.3.Near-miss accidents and accidents. 31.1% of the drivers reported at least one near-
miss accident during the previous year, 23% of the drivers reported inattention-related near-
miss accidents and 10.1% sleep-related near-miss accidents. 5.7% reported at least one driving
accident in the previous year. 1.7% of the drivers reported inattention-related driving accidents
(n=598) and 0.3% (n = 125) sleep-related driving accidents.

1.6.Comparison of drivers with and without ADHD symptoms. The population was
divided into two groups: drivers without ADHD symptoms and drivers with ADHD symp-
toms. Results and p-values of univariate analyses are shown in Table 1. Socio-demographic,
driving, accident and clinical data were significantly different between the two groups of drivers
except for the number of subjects with less than two years of holding a license and the preva-
lence of more than 3 glasses of alcohol per day.

Drivers with ADHD symptoms were more female (32.5% vs 29.3%, p = .006), younger, less
married (11.3% vs 12.2% p < .001), more shift workers (4.9% vs 3.7, p = .002), more profes-
sional drivers (19.7% vs 17.7%, p = .043) and drove more than 25000 km per year (38% vs 33%,
p < .001). They reported more severe sleepiness at the wheel (20.5% vs 7.3%, p < .001), more
frequently using their phone to call (59.8% vs 39.2%, p < .001), writing or reading text mes-
sages (28.5% vs 11.4%, p < .001) during driving and using a GPS (61.2% vs 40.1%, p < .001)
than drivers without ADHD symptoms. Drivers with ADHD symptoms exhibited significantly
more excessive sleepiness (ESS>15) than those without ADHD symptoms (14.2% vs 3.2%, p <
.001). They also declared more psychostimulant consumption (1% vs 0.1%) and more patho-
logical anxiety (30.8% vs 5.1% p < .001), depression (9.7% vs 1.4% p < .001) and sleep disor-
ders (25.8% vs 12.9% p < .001).
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Table 1. Demographic characteristics of 34597 drivers without ADHD symptoms versus 1543 drivers with ADHD symptoms.

Characteristics

Socio-demographical characteristics
Age (years) %

Drivers without ADHD symptoms
N = 34597 (95.7%)

Drivers with ADHD symptoms

N = 1543 (4.3%)

Statistics (Khi? or t-test)
P value

18-30 3.8% 10.2%
31-50 30.7% 50.4%
51-65 40.4% 29.9%
>65 25.1% 9.5% <0.001
Female (%) 29.3% 32.5% 0.006
Marital status (%)
Married 80.6% 76%
Single 7.2% 12.7%
Separated or divorced 12.2% 11.3% <0.001
Socio-professional categories (%)
Current employees 59.5% 80.4%
Retired 37.5% 15.6%
Not working 3.0% 4.0% <0.001
Work (%)
Diurnal work 93.4% 95.3%
Nocturnal work 1.0% 1.7%
Shift work 3.7% 4.9% 0.002
Clinical characteristics
Epworth (Mean, SD) 7.6 (3.9) 10.9 (4.1) <0.001
Epworth > 16 3.2% 14.2% <0.001
Alcohol consumption > 3 glasses per 6.9% 6.8% 0.91
day
Drug consumption 1.6% 3.6% <0.001
Mean HADS anxiety 5.0 (2.9) 8.9 (3.7) <0.001
Pathological anxiety 5.1% 30.8% <0.001
Mean HADS depression 3.1 (2.5) 5.7 (3.4) <0.001
Pathological depression 1.4% 9.7% <0.001
Sleep disorder 12.9% 25.8% <0.001
OSAS 3.9% 6.9% <0.001
Restless leg syndrome 1% 2.9% <0.001
Insomnia 8.8% 18.9% <0.001
Narcolepsy-hypersomnia 0.1% 0.9% <0.001
Driving characteristics
License (years)
Young drivers (<2 years holding 3.1% 2.5% 0.076
license)
Kilometers driven per year
0-5000 5.3% 5.8%
500025000 61.7% 56.2%
>25000 33% 38% <0.001
Professional driver 17.7% 19.7% 0.043
Severe sleepiness at wheel needing
driver to stop
Never 471% 23.2%
Less than once a month 45.6% 56.3%

(Continued)
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Table 1. (Continued)

Characteristics

At least once a month
Distraction at wheel
Phone

Text message

GPS

doi:10.1371/journal.pone.0138004.t001

Drivers without ADHD symptoms
N = 34597 (95.7%)

7.3%

39.2%
11.4%
40.1%

Drivers with ADHD symptoms
N = 1543 (4.3%)

20.5%

59.8%
28.5%
61.2%

Statistics (Khi? or t-test)
P value

<0.001

<0.001
<0.001
<0.001

1.7.Adjusted comparisons between drivers with and without ADHD
symptoms

1.7.1.Behavioral sleepiness. 14.2% of drivers with ADHD symptoms reported severe
excessive daytime sleepiness at the ESS (>15) versus 3.2% of drivers without ADHD symp-
toms (p < .0001). The multivariate analysis with logistic regression found that the difference
remained significant after taking into account confounding factors (socio-demographical,
driving and clinical variables from Table 1), (adjusted OR 3.01, [2.54-3.57], p < .0001).
20.5% of drivers with ADHD symptoms reported severe sleepiness at the wheel that required
them to stop at least once per month versus 7.3% of drivers without ADHD symptoms
(p < .0001). The multivariate analysis with logistic regression found that the difference
remained significant after taking into account confounding factors, (adjusted OR 2.27, [2.0-
2.58], p < .0001).

1.7.2.Near-miss accidents. 57.7% of drivers with ADHD symptoms reported a near-miss
accident during the previous year versus 30% of drivers without ADHD symptoms (p < .0001)
(Fig 1). The multivariate analysis with logistic regression found that the difference remained
significant after taking into account confounding factors (socio-demographical, driving and
clinical variables from Table 1), (adjusted OR 1.84, [1.65-2.06], p < .0001). Note that patholog-
ical sleepiness (Epworth > 16) (adjusted OR 1.39, [1.23-1.57]), sleep disorders (adjusted OR
1.10, [1.03-1.18]), pathological anxiety (adjusted OR 1.35, [1.22-1.48]), were also independent
contributor factors for near-miss accident. Pathological depression was not contributor factor
for near-miss accident.

Drivers with ADHD symptoms declared significantly more sleepiness- (adjusted OR = 1.4,
[1.21-1.60], p < .0001) and inattention-related (adjusted OR = 1.9, [1.71-2.14], p<0001) near
misses than drivers without ADHD symptoms. The attributable fraction to severe sleepiness at
the wheel for near-misses was 10.35% [7.1-12.8] for drivers with ADHD symptoms vs 4.24%
[3.9-4.5] for drivers without ADHD symptoms.

1.7.3.Accidents. 9.3% of drivers with ADHD symptoms reported at least one driving
accident in previous year versus 5.5% of drivers without ADHD symptoms (p < .0001) (Fig
2). The multivariate analysis with logistic regression found that the difference remained
significant after taking into account confounding factors (socio-demographical, driving
and clinical variables in Table 1), adjusted OR = 1.24, [1.03-1.51], (p < .021). Drivers with
ADHD symptoms declared significantly more sleepiness- and inattention-related driving
accidents (adjusted OR = 1.45, [1.07-1.95], p < .015) than those without ADHD symp-
toms. Sleep-related accidents were significantly more numerous in drivers with ADHD
symptoms than in those without ADHD symptoms in the univariate analysis but they
did not remain significant after adjusting for confounding factors with the multivariate
analysis.
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Fig 1. Percentages of drivers without ADHD symptoms and drivers with ADHD symptoms reporting near miss driving accidents.

doi:10.1371/journal.pone.0138004.g001

Discussion

This study is the first to demonstrate the higher prevalence of sleepiness at the wheel in drivers
reporting ADHD symptoms than in those without ADHD symptoms. Drivers reporting
ADHD symptoms also presented higher scores on the Epworth Sleepiness scale compared to
those without ADHD symptoms. One possible explanation is that this population reports a
higher percentage of nocturnal sleep disorders (i.e. obstructive sleep apnea syndrome, restless
leg syndrome, insomnia). Another explanation, as demonstrated in one of our previous publi-
cations, is that ADHD patients suffer from objective pathological sleepiness independently of
nocturnal sleep disorders [18]. This goes in line with the fact that excessive daytime sleepiness
in the present study remained significantly different between the two groups after adjusting for
nocturnal sleep disorders. Because excessive daytime sleepiness is associated with cognitive
impairment [41, 42] which is frequently reported in ADHD patients, our results raise questions
about the impact of sleepiness and attentional disorders in the daily life functioning of patients.

ADHD patients are known to exhibit an increased risk of driving accidents owing to lack of
attention and subsequent cognitive impairment [8]. ADHD symptoms negatively affect driving
performance and several studies have reported a higher risk of driving accidents in untreated
ADHD patients. Our study clearly confirms the higher prevalence of near misses and accidents
in drivers with AHDH symptoms compared to those without ADHD symptoms. Interestingly,
drivers with ADHD symptoms declared more inattention near-miss driving accidents but also
more sleep-related near misses.
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Sleepiness is a well-known cause of accidents owing to behavioral reasons (i.e. sleep depriva-
tion) [24, 43] and medical condition (i.e. obstructive sleep apnea, narcolepsy-hypersomnia)
[44-46]. Up to 20% of car accidents can be attributed to sleepiness at the wheel and this symp-
tom remains the primary cause of death on French highways [22, 25-29]. Our findings com-
bined with those of previous studies tend to show that the vulnerability to accidents in ADHD
cannot be only explained solely by lack of attention and subsequent cognitive impairment but
could also be due to the dysregulation of waking systems. The interaction of attentional deficit
with dysregulation of waking system on the accidental risk has to be explored in order to better
understand the negative impact of inattention versus sleepiness in the adults with ADHD.
From a neurobiological perspective, waking systems (i.e. orexin, histamin) which promote
arousal and maintain wakefulness [47] could play a role in the pathophysiology of ADHD.
Indeed, our recent work in a small sample of patients showed that a large proportion of ADHD
adults present objective excessive daytime sleepiness which confirm that altered level of alert-
ness can be found in adult ADHD patients [18]. These recent results confirm findings observed
in children and corroborate the hypothesis of alterations in the hypocretin/orexin neurotrans-
mitter system in this disorder [48]. Moreover, stimulant medications are often efficient in
reducing ADHD symptomatology [5, 49, 50]. Several studies using on-road driving observa-
tions and driving simulator tests have shown that stimulant treatment improves driving ability
in adult ADHD [51-59]. Another very recent study confirms the high risk of accidents in these
patients and shows the positive impact of methylphenidate on the occurrence of traumatic
events [33]. Thus, we hypothesize that some ADHD patients with sleepiness could be improved
by the “alerting” effect of stimulants.

This study has several limitations. First, because we used an internet survey we got a much
lower rate of response than can be obtained when direct telephone interviews are performed.

PLOS ONE | DOI:10.1371/journal.pone.0138004 September 16,2015
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Since the aim of the study was not to establish prevalence data but rather an association
between symptoms and driving risk, we believe that this method of selection does not affect the
validity of our results. Second, the groups were defined on the basis of ADHD symptoms and
not on an ADHD diagnosis based on the DSM criteria and a clinical interview. However,
ADHD symptoms were frequently (4.3%) observed in an active population (i.e. drivers), which
is in line with the estimated ADHD prevalence of 2.9% in France [4]. Moreover, the presence
of ADHD symptoms based on the ASRS is strongly correlated to the presence of ADHD diag-
nosis [37, 38]. Indeed, the six questions ASRS screener used in the present study, present a very
high specificity (99.5%) suggesting that the test rarely gives positive results in non-ADHD
patients [38]. However, anxiety symptoms and worrying could mimic ADHD symptoms, and
the result of the present study need to be confirmed with a population of ADHD patients diag-
nosed with a standardized face-to-face clinical interview performed by an experimented clini-
cians according DSM-5 ADHD diagnostic criteria. Third, we did not find a significant
difference between drivers with ADHD symptoms and drivers without ADHD symptoms with
regard to sleepy accidents after adjusting for confounding factors (socio-demographical, driv-
ing and clinical variables). However, despite the very high number of drivers included in the
study, only 125 reported sleepiness-related driving accidents and only 12 drivers with ADHD
symptoms reported them. Thus, a lack of power may explain the fact that the results were no
longer significant in the multivariate analysis. Fourth, sleep disorders were assessed on the
basis of drivers’ testimonials but there was no clinical interview to confirm the disease or treat-
ment. Nevertheless, our sample reflects the prevalence of psychiatric and sleep disorders in epi-
demiological studies performed in western populations [60-65].

Despite these limitations, the present study confirms the clinical importance of exploring
both attentional deficits and sleepiness in subjects who complain of ADHD symptoms, in par-
ticular regarding the risk of driving accidents. When they receive an ADHD diagnosis, patients
should be made aware of the risk that their propensity for distractive behavior and sleepiness
may have on their driving. The present study also confirms the neurophysiological interest of
studying the link between alertness and cognition in ADHD in line with the model that
involves a deficit in alertness in the pathophysiology of ADHD [66-68]. Alerting drugs could
be a promising therapeutic approach to reducing the risk involved when ADHD patients con-
cerned by sleepiness take the wheel.
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