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Abstract

Keywords

Background and aims: Evidence suggests that driver distraction is one of the
major causes of vehicle accidents. One key factor that can drastically affect Automobile Driving
driving performance is texting. Therefore, this study aims to determine the

. . . . .. . Text Messaging
effects of texting on driving functions using a driving simulator.

Methods: This study was conducted on 80 students aged 20 to 40 using a class Lateral Deviation
2 simulator. To assess driver performance, reaction time variables, lane lateral Reaction Time
deviation of the car, and speed control were used in two modes: driving without

texting and driving while texting. The main scenario of the study consisted of

driving a distance of 20 km on a highway.

Results: The average momentary lane lateral deviation of the car for drivers
in two stages, without texting and while texting, was 0.88 and 1.36 meters,
respectively, which had a statistically significant difference (P<0.001). Also,
the average reaction time for drivers in the two stages without texting and
while texting was 1.23 and 1.52 seconds respectively, which had a statistically

§igniﬁcant difference (P<0.001). Furthermore, the. average .speed for the. dr.ivers Received: 2021/11/3
in the two stages was 35.12 and 34.04 m/s, respectively, which had a statistically

significant difference (P=0.020). Revised: 2022/07/26
Conclusion: It is indicated that texting while driving has a negative impact on Accepted: 2023/05/4

driving performance. The results of this study have direct consequences for
drivers who engage in this type of distracting behavior while driving. Therefore,
it is important and essential for drivers to be aware of the impact of using cell
phones while driving on driving performance.
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EXTENDED ABSTRACT

INTRODUCTION

In the occurrence of driving accidents, four
major factors including human, vehicle, road, and
environment are effective(1). The road, as a route
through which users such as drivers, passers-by, and
passengers achieve their destinations, must meet
predictable road construction standards (2) and
provide accurate and comprehensible information
to enable users to make the right decision and assist
them in preventing risky behaviors (3). Another factor
is the vehicle, which currently plays a crucial role in
anticipating accidents and decreasing consequential
injuries. Previously, a safe vehicle was assumed to
take drivers to their destinations without causing any
danger. However, it is probable today that vehicles
can diminish the resulting injuries in the event of
an accident (4). Moreover, human factors such as
distraction are one of the most significant contributors
to causing accidents (5). According to international
data, factors that cause distraction while driving are
accountable for at least a quarter of traffic accidents
and cause severe injuries (6). Distracted driving occurs
once the attention required for driving on the road is
less than the attention allocated to it. Advancement
of technology and the use of devices such as mobile
phones, GPS, and eating food are among significant
causes of distracting drivers; indeed cellphone usage
has been reported to place drivers in situations 4
times more dangerous (7). In previous studies, it was
demonstrated that the efficiency of drivers in three
modes of receiving, reading, and writing text messages
while working with a mobile phone raises the reaction
time, resulting in deviation from the main route (8). It
was also indicated that the efficiency of drivers using a
mobile phone with a touch screen keyboard has more
destructive effects compared to a numerical keyboard
due to the high need for visual attention and hand
movement. Considering the growth of mobile phone
use while driving, especially sending and receiving text
messages and its effect on lessening drivers’ attention,
this study was conducted with the aim of investigating
the effects of texting on driving performance using a
driving simulator (9).

METHODOLOGY

This cross-sectional study was conducted on 80
students of Iran University of Medical Sciences,
aged 20 to 40 years old. A driving simulator, Snellen
chart, and questionnaire were applied to this study.
The driving simulator used in this study was a class
2 simulator with three monitors of size 29x73. Using
this simulator, the user was placed in a simulated
environment, providing the feeling of being in a real
environment. The software features of this simulator
provide researchers with the possibility of calculating
parameters such as reaction time, vehicle lane lateral
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deviation, vehicle speed, steering wheel rotation rate,
longitudinal and transverse position of the vehicle,
and road position. The Snellen chart is a standard
optometric chart used to measure visual acuity. Snellen
is the name of the Dutch ophthalmologist Hermann
Snellen, who invented this chart in 1862. In this study,
Snellen’s table was used to ensure the appropriate visual
acuity of volunteers. A demographic information
survey was used to collect information from subjects.
Using this survey, information such as age, gender,
driving history, marital status, and the amount of
driving per week were collected from volunteers.
To conduct the study, initially, the demographic
information survey and discomfort caused by the
simulator were completed and the visual acuity of
volunteers was checked. Then, to become familiar with
the simulator, drivers drove for 12 minutes on a route
different from the scenario of the main stage of the test
to gain enough knowledge about how to work with
the driving simulator and its operation. Subsequently,
a 10-minute interval was prepared for participants to
rest until the start of the main test phase and finally
drivers had to drive in the main scenario of the study.
Driving in its original scenario included two stages:
driving without texting and driving while texting.
The SMS text was created based on the number of
characters and previous studies. In addition, the
intended road for this scenario was a 20 km freeway.
To assess driver performance, reaction time variables,
lane lateral deviation of the car and speed control
were used in two modes: driving without texting and
while texting. After completing two phases, data were
collected and analyzed by MATLAB software and
analyzed by SPSS software to measure the effect of
distraction factors on people’s driving performance.

RESULTS

The average momentary transverse deviation of the
car for drivers in two stages, without texting and while
texting, was 0.88 and 1.36 meters, respectively, which
had a statistically significant difference (P<0.001).
These values for the maximum lane lateral deviation
were equal to 8.79 and 16.43 meters, respectively, and
were statistically significant (P<0.001). However, the
minimum deviations in the two phases of driving
without distraction and driving with texting were not
significantly different (0.102).

The average reaction time for drivers in the two
stages without texting and while texting was 1.23 and
1.52 seconds, respectively, which had a statistically
significant difference (P<0.001). These values for
maximum reaction time were equal to 3.01 and 4.72
seconds, respectively, and were statistically significant
(P<0.001). Nevertheless, the minimum reaction time
in the two stages of driving without distraction and
driving with texting was not significantly different
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(0.151).

The average speed for drivers in the two stages
was 35.12 and 34.04 m/s, respectively, which had a
statistically significant difference (P=0.020). These
values for the maximum speed were equal to 81.52 and
83.22 m/s, respectively, which were not statistically
significant (P=0.507). For the minimum speed in the
two stages of driving without distraction and driving
with texting, these values were less than 0.01, which
was statistically significant (P<0.001).

CONCLUSION

The results of this study showed that texting increases
reaction time, increases deviation from the direct path,
and lacks optimal speed control. In interpreting the
obtained results, it can be confirmed that one of the
important requirements of working in a dynamic and
changing environment, such as driving a vehicle, is to
checkand quickly diagnose environmental changes and
make appropriate decisions. Information processing
in these complex tasks includes understanding the
elements of the current situation, understanding
the received information, and predicting the future
situation. These three stages of processing are
called Ansley’s theory of Situation Awareness (10).
“Situational awareness means understanding the
elements of the environment at a certain time and
place, understanding their meaning, and predicting
their situation in the near future (11)” According to
Ensley’s theory, the first level of situational awareness
(level 1) is based on understanding the elements of the
environment such as color, size, position, speed, etc.
The second level of situational awareness is based on
the first level of situational awareness and the ability to
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understand the situation, especially central objects and
events. The third level of situational awareness is the
prediction of the future state of the environment, based
on the first and second levels of situational awareness,
which is provided by awareness and understanding of
the current environment (12). According to Ensley’s
theory, situational awareness based on awareness of
the environment accelerates decisions and actions to
achieve goals and objectives. In the field of driving,
driver actions cause changes in the environment
and vehicle and provide feedback for the driver;
therefore, a closed-cycle system is created as a basis
for driving (13). In fact, driving is a common daily
activity that requires dynamic information processing
where input variables change over time. The dynamic
awareness required for driving can be divided into
three areas: orientation awareness, spatial information
awareness, and vehicle status awareness. Knowledge of
orientation includes knowledge of distance traveled,
current position, remaining path, remaining time to
reach destination, etc. Spatial information awareness
includes speed of surrounding vehicles, position of
car, detection of future dangers (e.g., pedestrians,
other cars, obstacles), understanding surrounding
environment, etc. Vehicle status awareness includes
car speed, surface rotational movements per minute,
gearbox position (only for manual gearboxes), etc.
Aspects of this awareness structure affect situational
awareness in driving (14). Finally, it can be
concluded that texting while driving reduces driving
performance. Driver distraction occurs when driver
attention is voluntarily or involuntarily diverted from
driving by another event so that they are not able to
perform driving tasks adequately and safely.
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