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Background. Road Traffic Accidents (RTAs) are one of the essential causes of
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mortality;therefore, it is crucial to investigate the influencing factors. Studies indicate
that drivers with attention deficit disorder have weaker driving performance than
others. Therefore, it is vital to evaluate their driving performance in various
circumstances, given their distinctive driving patterns.

Methods. In this methodological study, a total of 62 individuals in both genders, aged 18
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to 59, 31 with Attention Deficit Hyperactivity Disorder (ADHD) and 31 in a control
group were randomly referred to the Sahand driving simulator or take the tests of
Vienna Test System (VTS),after a definitive diagnosis by a psychiatrist . This study
protocol aims to compare the driving performance of ADHD drivers with that of
control group drivers. In addition, a joint investigation of driving simulator assessments
and the Vienna Test System (VTS) including Reaction time (RT) and Adaptive

Tachistoscopic Traffic Perception Test (ATAVT) will be performed.
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Extended Abstract

Background

Nowadays, driving plays an important and
integral role in modern life.According to a 2018
WHO report, nearly 1.35 million people die every
year because of road traffic accidents (RTAs), and
injuries resulting from traffic accidents are the
leading 8th cause of loss of life at any age. Many
studies have been conducted on the relationship
between people with attention deficit disorders such
as Attention Deficit Hyperactivity Disorder (ADHD)
and traffic injuries. Furthermore, the results indicate

that they are almost twice as likely as ordinary people
to be involved in an accident.Therefore, it is essential
to appropriately investigate the factors affecting the
occurrence of accidents.

Methods

In this cross-sectional study, we examined the
driving performance of 31 individuals with ADHD
and 31 individuals in the control group through a
virtual simulator driving assessment. The current
study will be conducted in two parts in the traffic
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laboratory of the Road Traffic Injury Research
Center of Tabriz University of Medical Sciences.
This joint investigation will be performed in two
sessions. One is a driving simulator and the other is
a Vienna Test System(VTS). In the driving simulator
session, they will drive approximately 50 kilometers
on three rural, urban, and road routes. Typically, it
will take approximately forty-five minutes to drive
the entire distance.

The driving scenario consists of three sections:
highway (road), urban and rural, which begins with
the highway section (approximately 11 minutes) and
maintains in the city (15 minutes) and eventually
driving on the rural route (15 minutes) will end.

The driving performance will be measured using the
Sahand 1 driving simulator. The Road Traffic Injury
Research Center designed and built this research
simulator. In addition, due to high-risk driving and
high excitement in drivers with attention deficit
hyperactivity disorder, investigating the more precise
root cause of accidents and applying appropriate
interventions can play an effective role in reducing
the occurrence of traffic accidents. Although driving
performance assessment in the natural environment
is the gold standard, it encounters risks and can
cause accidents, therefore the evaluation of driving
performance in simulators, in addition to being safe,
also provides the possibility of checking multiple
hypotheses and scenarios. The simulator cabin is
based on the Peugeot 405 car and uses three 43-inch
monitors that provide the driver with a total viewing
angle of 270 degrees. The software used in this
simulator is based on UNITY3D, which uses other
specialized software such as Esri CityEngine to create
its graphical environment. Embedded events in
“Sahand simulator driving” include pedestrian
collisions (in two modes of sudden pedestrian
presence and slow presence across the street),
overtaking test, acceleration reaction test of the front
car, red light test, and severe brake test of the front
car which is measured. In addition, unexpected risky
events are designed with distinctive levels of
difficulty to measure the type and speed of the
driver's reaction in critical situations that require an
accurate and quick response to prevent an accident.

In most of these incidents, the criterion of the
moment of occurrence of the incident has been
based on Time to Collision (TTC) so that the

incidents are performed equally for drivers who
drive at different speeds. For example, the sudden
entry of a pedestrian into the car's path is embedded
in various factors of the entire driving path, and the
change of the corresponding TTC creates a
distinctive level of difficulty to deal with. In this
study, the variables of a pedestrian collision, mean
speed, number of leaving the lanes, the standard
deviation of lateral position (SDLP), and speed
changes are measured with the help of the
accelerator pedal and steering movements. There is
no speed limit applied, and the participants are asked
to drive precisely like in a real environment and
observe traffic signs (speed signs). One of the driving
Safety Assessments and outcome measures of the on-
the-road driving test is the car's standard deviation
of lateral position (SDLP), and it is a more sensitive
variable in demonstrating driving impairment.
Driving performance can be calculated by
considering the results of events, such as the driver's
reaction time when facing a pedestrian, the number
of collisions, the average speed, and the standard
deviation of the lateral position (SLDP). Reaction
time (RT) and an Adaptive Tachistoscopic Traffic
Perception Test (ATAVT) selected in the Vienna test
system will be assessed in the second session,. A
Vienna Test System is a software tool with a
standardized user interface that enables a couple of
tests to be administered during a single test session.
A test system uses digital assessment advantages
over paper-and-pencil tests and standalone
computerized/online tests. Eventually, to calculate
the Relative Risk (RR), methods such as; a general
way (that is, in case of any accident while driving, be
it pedestrians or cars) or, specifically, the risk of an
accident due to hitting a pedestrian can be
calculated.

Conclusion

This method paper is pragmatic in the design of
studies by some changes to components of it, and as
a result, it allows comparison of the effects of future
studies. Moreover, it leads to a better-substantiated
understanding of the pervasive aspects of safety-
related driving performance of individuals with
attention deficit disorder.
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