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Abstract: Studies have examined the detrimental impact of distracted driving on safety;
however, the effect of different types of distraction accompanied by different road classes
has not been investigated. This study used a high-fidelity driving simulator to examine the
driving behavior of young participants while engaged in various distractions — no cell phone,
hands-free call, hand-held call, voice commands text, text, clothing, eating or drinking — on
different road classes: rural collector, freeway, urban arterial, and local road in a school zone.
Some 92 participants drove a simulated network in Baltimore County with seven scenarios
(one base scenario without any distraction and six different types of distraction). Participants
also completed questionnaires documenting demographics and driving behavior before and
after the driving simulator experience. The descriptive and statistical analysis revealed the
negative impact of distraction on safety, such that participants exhibited greater fluctuations
in speed, changed lanes significantly more times, and deviated from the center of the road
when they were distracted while driving. The results indicated that drivers reduced their
speed up to 33% while distracted with hands-free/voice command cell phone usage, which
is inconsistent with the current cell phone usage policies in most states.

Keywords: distracted driving, driver behavior, driving simulator.

1. Introduction

Distracted drivers are involved in about 9%
of all crash fatalities, accounting for 3,166
deaths including 497 pedestrians in 2017
(Neale et al., 2005). With the prevalence
of cell phones and their various uses, these
numbers may potentially arise. Therefore,
more in-depth knowledge of accepted safe
driving behaviors is needed.

Driving safely consists of performing a
collection of visual-motor tasks involving
a vehicle and everything else in which
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the tasks vary as a function of time, place
and speed (Lee, 2017). Driver distraction
occurs when a driver “is delayed in
recognition of information needed to safely
accomplish the driving task because some
event, activity, object or person within or
outside the vehicle compelled or tended
to include the driver’s shifting attention
away from the driving task,” and is the
major cause of driver inattention (Stutts
et al.,, 2001). Stutts et al., simply being
“lost in thought” is another category of
inattention which is distinguished from
extrinsic distraction.
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Driver distractions can be further divided
into driving environment complexity effects,
such as roadside advertisements, and in-
vehicle effects including talking with other
passengers, eating/drinking, radio tuning,
or more recently cell phone usage (Horberry
etal, 2006). Some researchers use tuning the
radio as a benchmark for distracted driving
(Lee et al., 2018). Numerous studies show
that cell phone usage compromises drivers’
attention (Charlton, 2009; Choudhary &
Velaga, 2017; Drews et al., 2004; Lipovac et
al., 2017; Overton et al.,, 2015; Schlehofer et al.,
2010, Ahangari et al, 2019). However, not all
usages of the phone have similar distracting
effects. Texting has been found to be more
distracting (Drews et al., 2009; Gliklich
et al., 2016), perhaps because it has both a
cognitive demand and a physical constraint
compared to talking on the phone (Stavrinos
etal., 2013). However, other studies suggest
that texting, even using text-to-speech
technology, still impairs drivers’ reaction
time and attention span (He et al.,, 2014;
NHTSA, 2015).

Inareport published by AT&T, about 97% of
teenagers admitted knowing the dangers of
texting and driving; however, 43% reported
that they still text sometimes. About 75% of
the respondents have described texting or
emailing while driving as “common” among
their friends and peers. More than 90% of the
participants agreed that a severe legal action
(license suspension or a $500 ticket) would
be the most effective preventive method
(Tomas et al., 2012). The results from similar
penalties support these survey findings. For
instance, (Liu et al., 2019) have investigated
the effectiveness of California’s 2008 ban on
hand-held phones while driving. Their results
show the effectiveness of these regulations
and support a full ban on cell phone usage,
not just hand-held devices (Liu et al., 2019).
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Other researchers explored the willingness
of drivers to use applications that limit some
phone usage such as texting but allow access
to other applications like GPS in order to
reduce exposure to high-risk behaviors while
driving (Oviedo-Trespalacios et al., 2019).

The three types of research involving cell
phones and other driving distractions
are: epidemiological studies, field studies,
and recent research conducted using
simulators (Lipovac et al., 2017). (Térnros
& Bolling, 2005) investigated the effects
of hand-held and hands-free phones on
driving performance using a simulator
and found that while hands-free usage of
a phone improved lateral driving control
during the conversation period, distraction
measurements during dialing and other
activities were no different when compared
to hand-held usage (Térnros & Bolling,
2005). Another study compared talking on a
cell phone to talking to a passenger and found
that phone conversations caused a greater
deceleration in response time and thereby
posed a higher collision hazard (Charlton,
2009). Lateral performance measures during
distracted driving were investigated by
(Choudharyetal., 2017) on 100 drivers and
the results indicated a significant decrease in
performance during the texting and driving
task. They suggest in-vehicle monitoring
devices for driver distraction measurements
(Choudhary & Velaga, 2017).

In the current study, a simulator is used
to investigate the effects of six different
scenarios of in-vehicle distractions including
usage of a cell phone with and without hands-
free capability on different types of roads
(rural collector, freeway, urban arterial,
and local road in a school zone). Drivers
were given a survey before and after their
driving experience. The goal of this research
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is to investigate the driver’s behavior in the
presence of different types of distraction on
different types of roads and compare it with
no distraction.

2. Methods
2.1. Participants

We recruited 92 young participants from
Morgan State University and the Baltimore
metro area via flyers distributed manually,
online and through social media. Flyer
content included contact information,
a summary of the requirements for
the study, and an explanation of the
monetary compensation for driving the
simulator. Subsequently, we screened
prospective participants for eligibility and
scheduled them to drive in the simulator
environment.

Participants were required to possess a valid
driver’s license and were compensated at
$15 per hour for their study participation.
In addition, participants were asked to use
their own cellphone during the driving
experience and bring a hands-free device
and a jacket/sweater with them for different
distracting experiences. We provided them
with water and candy for drinking and eating
distractions.

2.2. Procedure

Under the supervision of an advisor, a team
of undergraduate and graduate student
research assistants observed the driving
tasks. Participants were asked to fill out a
pre-survey questionnaire, then drive for
about two hours in different simulated
scenarios, and then fill out the post-survey
questionnaire after driving to find the effect
of their experience on driver behavior.

2.3. Driving Simulator

The observer made sure that the participants’
cell phones worked properly. They instructed
the participants to drive briefly to familiarize
themselves with the simulator environment
and explained the procedure before each
scenario. Participants were instructed to
adjust their cell phone to a loud ringer
volume and have it handy before beginning
each scenario.

The participants started driving in a base
scenario with no distraction to compare
that driving behavior with other types
of distraction. Participants then drove
six different distraction scenarios in no
particular order - including hands-free call,
hand-held call, voice commands text, text,
clothing, and eating or drinking - on a road
network north of Baltimore that includes four
different classes of the road (rural collector,
freeway, urban arterial, and local road in a
school zone) with different numbers of lanes
and speed limits for each road (Figure 1).

There was one type of distraction in each
scenario and the distraction happened
exactly at the same location. The questions
involved were similar in cognitive load (but
different in content) for a fair comparison
between different distractions. Participants
were instructed to answer a phone call,
respond to a text message upon receiving
it, clothing, and drink or eat during the
simulated drive. Participants did not know
the questions they would receive as a call
or text during any given scenario so that
they would not exhibit anticipatory behavior
that would have influenced their driving
behavior.

During each driving scenario, participants
were instructed to drive as they typically
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would on a real road for approximately
15 min and comply with the speed limit.
The virtual roads environment featured
one lane with a 30 mph speed limit for the
rural collector, three lanes with 55 mph for
the freeway, two lanes with 45 mph for the
urban arterial, and one lane with 30 mph
for the local road. The daytime scenery

Fig. 1.
Study Network

2.4. Text and Call Condition

The observers used a script that required
participants to respond to various open-
ended questions. Typical questions were
“What comes to your mind when you hear
the word ‘America’?” or “What’s your number
one vacation destination?” and “How many
of your friends have names beginning with
‘F2”. The participants were distracted five
times during each scenario including once
in a rural area, twice on the freeway, and
once in the urban area and in the local area
at exactly the same position.

2.5. Questionnaires

The questionnaires involved completing
demographic information and questions
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Origin

closely matched driving situations in the
Baltimore metropolitan area. Traffic flow
and density were the same in all seven
scenarios. The driving experience in each
scenario progresses from rural to freeway,
then to urban and finally to alocal road, and
participants received the distraction in the
same location in each scenario (Figure 1).

Destiration

about real driving behavior before the
driving simulator experience (pre-survey)
and driving behavior after driving the
simulator (post-survey). Observers gave
participants the option of completing the
questionnaire on their own or with the
assistance of the observer.

2.6. Driving Simulator

Participants drove about 10 miles in each
scenario in a high-fidelity driving simulator
to provide a measure of driving performance
under different distracting tasks (http://
www.forum8.co.jp). The simulation was
displayed on three, 40-inch LCD screens.
Participants sat within the simulator’s driver
compartment, which provided a view of the
roadway and dashboard instruments including
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a speedometer (Figure 2). The vehicle was
controlled by moving a steering wheel in the
typical fashion and pressing the accelerator
and brake pedals accordingly. Naturalistic
engine sounds, road noise, and sounds of
passing traffic simulated the real world.

Simulated vehicles with varying speed and
volume were programmed to interact with the
participant driver. Researchers could safely
assess the impact of distracted driving by
comparing drivers’ behavior under different
types of distraction with no distraction.

Fig. 2.
Driving Simulator

2.7. Driving Performance

Different information about the driver’s
behavior including speed, throttle, brake,
steering velocity, offset from road center, and
lane change was calculated for the distraction
condition. For example, we calculated offset
from the road center, which was reported
as the deviated distance from the road
center toward the right or left side, and
saved it as an indicator of impaired driving
performance. Greater within-lane deviation
indicated poorer driving precision. Average
driving speed within the distraction area
(the distraction area was different for each
road) was calculated based on the speed
of the vehicle and time of distraction and
computed as the degree to which drivers

changed their speed for each scenario. We
used lane change frequency, defined as the
number of times the driver changed lanes, as
an indicator. The brake and throttle behavior
indicates distraction, which compares with
no distraction behavior. The severe force of
abrake demonstrates inattention to the road
and taking the mind off the road.

2.8. Data Analyzing

Descriptive statistics were obtained from pre-
survey questionnaire data regarding participant
characteristics. Some 56.52% of participants
were male and 43.48% were female. The age
group of participants was between 18 to 40
years old; 44.57% of which were in the age
group of 21 to 25 years (Table 1).
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Table 1
Sociodemographic Analysis
Variable Frequency Percent
Female 40 43.48
Gender
Male 52 56.52
18t0 20 15 16.30
21to2S 41 44.57
Age 26to 30 15 16.30
31to3S 9 9.78
36 to 40 12 13.04
Associate degree 7 7.61
College graduate 14 15.22
Education Status College student S0 54.35
High School or less N 16.30
Postgraduate 6 6.52
No 44 47.83
Full time 18 19.57
Employment Status
Part-time 30 32.61
Total 92 100.00
$20K to $30K 18 19.57
$30K to $S0K 19 20.65
Household Annual $50K to $75K 11 11.96
Income $75K to $100K 2 2.17
Less than $20K 27 29.35
More than $100K 15 16.30
1 23 25.00
2 23 25.00
Household Size
3 18 19.57
an or more 28 30.43
3. Results and Discussion use the hands-free phone, 22.8% use a
hand-held phone, 21.7% text, 8.7% read
3.1. Pre-survey Analyzing social media, 6.5% read email, 16.3%

take pictures, 45.7% drink or eat, and
The pre-survey questionnaire 1.1% change their clothes when driving
demonstrated that 43.5% of participants  (Figure 3).
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Talk On The Phone (Hands
Free) While Driving

9.8
43.5
. 22.8

23.9

m Always mNever ® Rarely = Sometimes

Text While Driving

217 22

m Always mNever ® Rarely = Sometimes

Take Pictures/Record
Video While Driving

163 11

293 .

m Always ®Never mRarely ® Sometimes

Eat/ Drink While Driving

o5 16.3
45.7 .

m Always mNever ® Rarely = Sometimes

Fig. 3.
Pre Survey Analysis

3.2. Post-survey Analyzing

The results of the post-survey questionnaire
show a great change in the attitude of drivers
after being involved in such a study. Some
36.5% of the participants stated that the
driving simulator experience encouraged
them to reduce cell phone use while driving.

Talk On The Phone (Hand
Held) While Driving

28 22

m Always ®m Never ® Rarely ® Sometimes

Read/Update Social Media
While Driving

163 8.7 1.1

m Always ®mNever ® Rarely ® Sometimes

Read/Respond To Emails
While Driving

15.2 651.1

W Always M Never mRarely ® Sometimes

Change Clothes While
Driving
8.7 1.1.1.1

89.1

m Always ®m Never ® Rarely ® Sometimes

And 47.2% were doubtful about using
technologies while driving for safety’s sake
compared to only 15.2% who had doubts in
the pre-survey questionnaire. After driving,
51.8% expressed doubt about their ability
to use cell phones freely and not make any
driving mistakes; 26% had stated they were
doubtful in pre-survey (Figure 4).
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To what extent are you confident that YOU, driving in the following situations, would NOT experience
any driving mistakes such as deviating from the destination, going through a red light, near-crash

experience, crash, etc.? [Technologies such as voice to text]

Post Survey

67.1%

15.3%
8.2% 8.2%
1.2%
R W

Very  Doubtful Neither Confident
Doubtfial

Very
Confident

Pre Survey
70.0% 66.3%
60.0%
50.0%
40.0%
30.0%
20.7%
20.0%
100% 8% s
PP - .
Doubtful ~ Neither  Confident Very
Confident

To what extent are you confident that YOU, driving in the following situations, would NOT experience
any driving mistakes such as deviating from the destination, going through a red light, near-crash
experience, crash, etc.? [No cell phone while driving]

Post Survey
3504 33.0%
30%
24.7%
25%
20% 17.6%
L., 142%
15% 11.8%
10%
5%
0%
Very Doubtful Neither Confident Very
Doubtfal Confident

Fig. 4.
Comparison of Pre and Post Survey Results

3.3. Driving Simulator Analyzing

We conducted several ANOVA to compare
the driving behavior (speed, throttle, brake,
steering velocity, offset from road center,
and lane change) under different types of
distractions (no distraction, hands-free
call, hands-held call, voice commands text,
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Pre Survey

40.0%

%)
n
(=]
=]
e

30.0%
25.0%
20.0%
15.0%
10.0%

37.0%
13.005 14.1%

33.7%
i

Very Doubtfil Neither Confident
Deubtfil

5.0%
0.0%
Very
Confident

text, taking on or off clothes, and eating
or drinking) and considering different
road classes. The results (Table 2) revealed
significant differences in speed, throttle,
brake, steering velocity, offset from road
center, and lane change when comparing
different types of distraction to no
distraction.
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Table 2
Descriptive and ANOVA Analysis
Std. Std. Std. Std.
‘Variables N Mean Devia- F N Mean Devia- F N Mean Devia- F N Mean Devia- F
tion tion tion tion
e of Road
IV (Type of e
DV . .
Distraction)
Rural Collector Freeway Urban Arterial Local Road in a School Zone
N 78 7031 19.15 156 8316  9.67 78 5222 1455 63 3572 1132
Distraction
Hands-F:
““g:“ T | 81 ss41 1440 162 7424 825 81 4485 738 64 2775 1082
H““Cd;gdd 81 5500 1494 160 7418  7.09 79 4534 855 70 2629 898
Voice * * * *
Speed  Commands | 78 5662 1463 % |1s4 7380 sa0 M| 77 a3 97 | 60 2378 1068 M7
Text
Text 776007 1395 154 7335 837 77 4516 9.65 70 2530  9.64
Clothing | 42 5366 16.60 84 6978 699 42 4434 944 38 1796 1131
Eatingor | . 545 1547 86 7035  7.00 43 4220 1028 40 2614 1154
Drinking
N
e 78 037 019 156 033 0.5 78 029 0.6 66 012 007
Distraction
H’"g:if e 81 025 o012 162 029 0.3 81 023 010 64 010 007
H“g;geld 81 027 015 160 029 013 79 024 0.1 70 011 008
Voice . N "
Throttle  Commands | 78 026 012 845" [1s4 020 o012 130" 77 025 o010 183|690 009 o006 259
Text
Text 77033 015 154 030 0.5 77027 0.5 70 011 005
Takingoffor | ) o35 015 84 026 0.1 42 025 015 38 012 0.06
on Clothing
Eatingor | 5 030 019 86 028 0.3 43026 016 40 012 007
Drinking
_No. 78 001 001 156 001 001 78 001 001 66 010  0.09
Distraction
H"‘“g:ilp ¢ 181 000 001 162 001 001 81 001 001 64 010 010
H““S;Eeld 81 001 001 160 001 001 79 001 001 70 009  0.08
Voice
2.01* 50* X 2.
Brake  ommands | 78 000 0.1 M s 001 001 |77 001 001 *P e 000 o007 2
Text
Text 77 000 001 154 001 001 77 001 001 70 009 007
Clothing | 42 001  0.02 84 001 001 42 001 001 38 012 0.09
Eatingor | \3 000 001 86 001 001 43 001 001 40 013 011
Drinking
~No 78 002 001 156 004 003 78 002 001 66 003 002
Distraction
H“g;f’“ 81 002 001 162 004 003 81 002 001 64 003 005
Ha“g;;kld 81 002 001 160 004 003 79 002 001 70 002 002
Steering Voice
375 0.94 403" 3.04*
Velocity Commands | 78 002  0.01 154 004 004 77 002 001 69 002 002
Text
Text 77 002 001 154 005 004 77 002 001 70 003 002
Clothing | 42 002 001 84 006 004 42 003 001 38 003 001
Eati
atingor | 43 000 001 86 005 004 43 002 001 40 003 002
Drinking
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std. std. std. std.
‘Variables N Mean Devia- F N Mean Devia- F N Mean Devia- F N Mean Devia- F
tion tion tion tion
_No. 78 097 063 156 373 325 78 250 222 66 061 037
Distraction
Hands-Free
o 81 096 065 162 337  3.06 81 248 234 64 061 039
Hand-Held
Offset ol 81 093  0.64 160 353 311 79 230 224 70 061 039
From Voice
8.87 627 4.43* 5.97*
Road  Commands | 78 097  0.64 154 359 323 77 241 221 69 058 033
Center Text
Text 77095 062 154 365 3.7 77 236 221 70 065 037
Clothing | 42 149 026 84 628 176 42 391 187 38 090 031
Eatingor | .3 153 027 8 632 155 43 381 161 40 088 034
Drinking
~No 78 009 046 156 026 098 78 060 142 66 232 3.06
Distraction
H““g;l““ 81 006 029 162 035 114 81 044 114 64 208 297
Ha“g;;leld 81 023 0.69 160 046 144 79065 172 70 217 272
Brake Voice
1.68 2.75% 237 727*
Light Commands | 78 0.10  0.44 154 031 099 77035 L12 69 204 271
Text
Text 77013 052 154 027 097 77032 094 70 223 298
Clothing | 42 000  0.00 84 000 0.0 42000 000 38000  0.00
Eatingor | 0 500 0.0 86 0.00  0.00 43000 0.0 40 000  0.00
Drinking

Table 3 shows the result of the Post hoc
Tukey, which reveals the significant
difference of independent variables when
comparing each type of distraction with no
distraction. Steering velocity and brake did
not change among different distractions.
This result shows a negative relationship
between eating/drinking and clothing
distractions and deviation from the road
center, probably due to taking their hands
off the wheel to do so.

Participants significantly reduced their speed

and throttle on all four road classes in all six
distractions compared to the no-distraction

ijtte.

scenario. Table 4 presents the speed change
percentages between each distraction and no
distraction for all four road classes.

As presented in Table 4 and Figure 5, the
greatest speed reduction happened on rural
and local roads, and clothing followed by
eating/drinking had the highest speed
reduction among all distractions. The
results indicate that participants reduced
their speeds almost the same percentages
while distracted by a cell phone regardless
of being hand-held or hands-free, which is
consistent with some previous studies (Liu
etal, 2019).
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Table 3
Post Hoc Tukey Analysis
Variables Dixeer:l:lce ;:i'r Dix::el:lce Es:r‘:r Dig'(:ll?\ce ]___:S:ir Di?g:rae‘:lce Esrtlir
((0)) ((0)) ((0)) (0]
Type of Road
DV IV (Type of Distraction)
Rural Collector Freeway Urban Arterial Local Road

Hands-Free Call 14.28* 2.50 8.92* 0.89 7.37* 1.58 7.97* 1.84
Hand-Held Call 15.58* 2.50 8.97% 0.90 6.88* 1.59 9.43* 1.80
No Voice Commands Text 16.25* 2.52 9.36* 0.90 8.90% 1.60 11.93* 1.81
Speed | Distraction Text 14.53* 253 9.81* 0.90 7.05* 1.60 10.42* 1.80
Taking off or on Clothing 20.69* 3.01 13.37% 1.08 7.88* 1.90 17.76* 2.13
Eating or Drinking 14.96* 2.99 12.80% 1.07 10.02% 1.89 9.57* 2.10
Hands-Free Call 0.12* 0.02 0.04* 0.01 0.0S 0.02 0.01 0.01
Hand-Held Call 0.10* 0.02 0.04 0.01 0.04 0.02 0.00 0.01
No Voice Commands Text 0.11* 0.02 0.05* 0.01 0.04 0.02 0.02 0.01

Throttle . .
Distraction Text 0.04 0.02 0.04 0.01 0.01 0.02 0.01 0.01
Taking off or on Clothing -0.01 0.03 0.07* 0.02 0.04 0.02 0.00 0.01
Eating or Drinking -0.02 0.03 0.06* 0.01 0.02 0.02 -0.01 0.01
Hands-Free Call 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Hand-Held Call 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
No Voice Commands Text 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Brake | Distraction Text 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Taking off or on Clothing 0.00 0.00 0.00 0.00 0.00 0.00 -0.02 0.02
Eating or Drinking 0.00 0.00 0.00 0.00 0.00 0.00 -0.03 0.02
Hands-Free Call 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hand-Held Call 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Steering No Voice Commands Text 0.00 0.00 -0.01 0.00 0.00 0.00 0.01 0.00
Velocity | Distraction Text 0.00 0.00 -0.01* 0.00 0.00 0.00 0.00 0.00
Taking off or on Clothing 0.00 0.00 -0.02* 0.00 -0.01* 0.00 0.00 0.00
Eating or Drinking 0.00 0.00 -0.02* 0.00 0.00 0.00 -0.01 0.00
Hands-Free Call 0.01 0.09 0.36 0.33 0.01 0.35 0.00 0.06
Hand-Held Call 0.05 0.09 0.20 0.34 0.19 0.35 0.00 0.06
(;:(f'sr:t No Voice Commands Text 0.00 0.10 0.14 0.34 0.09 0.35 0.04 0.06
Clt:]i:r Distraction Text 0.03 0.10 0.08 034 0.14 035 -0.03 0.06
Taking off or on Clothing -0.52* 0.11 -2.55* 0.40 -1.41* 0.42 -0.29* 0.07
Eating or Drinking -0.55* 0.11 -2.58* 0.40 -1.31* 0.42 -0.26% 0.07
Hands-Free Call 0.03 0.09 -0.09 0.12 0.16 0.19 0.24 0.48
Hand-Held Call -0.14 0.09 -0.19 0.12 -0.04 0.19 0.15 0.47
Brake No Voice Commands Text -0.01 0.09 -0.05 0.12 025 0.19 027 047
Light | Distraction Text -0.04 0.09 -0.01 0.12 028 0.19 0.09 047
Taking off or on Clothing 0.09 0.10 0.26* 0.14 0.60 0.23 2.32* 0.5
Eating or Drinking 0.09 0.10 0.26* 0.14 0.60 0.23 2.32* 0.55
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Table 4
Speed Change in Comparison with No Distraction
Type of Road
Rural Freewa Urban Arterial LocalRoad ina
Collector Y School Zone
Type of Distraction

Hands-Free Call -21% -11% -14% -22%
Hand-Held Call -22% -11% -13% -26%
Voice Commands Text -19% -11% -17% -33%
Text -15% -12% -14% -29%
Taking off or on Clothing -24% -16% -15% -50%
Eating or Drinking -17% -15% -19% -27%

Speed in Rural Collector
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This study found clothing eating/drinking
is highly distractive. Participants deviated
from the lane center and reduced their speed
tremendously while taking their clothes on/
off and eating/drinking.

4. Conclusions

This study investigates the effect of
six different distractions on drivers’
behavior using a driving simulator. Some
92 participants drove one base scenario
(without distraction) and six distraction
scenarios; each scenario took about 15
minutes with different types of distraction
including no cell phone, hands-free call,
hand-held call, voice commands text, text,
clothing, eating and drinking. The results
showed that participants decreased their
speed in the presence of all cell phone-related
distractions on all roads. Furthermore, speed
reduction was the highest when distracted
by clothing and eating/drinking. The results
suggest a full ban on cell phone usage, not
just hand-held devices. Also, transportation
safety policymakers may need to regulate
clothing and eating/drinking. The highest
speed reduction happened on the local road
when clothing (50%), voice command texting
(33%), and texting (29%). In general, speed
reduction was the highest on the local road
probably because of high cognitive load
(stop signs and traffic lights, pedestrians
and cyclists). The high-speed reduction on
the rural road was partly because of driving
way over the speed limit due to low traffic
and very few intersections. This could
lead to crashes when high-speed vehicles
approach the distracted low-speed vehicle, or
an animal or a pedestrian cross those roads.
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