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Introduction

Abstract

BACKGROUND: Road traffic injuries is a vital concern in developed, undeveloped and developing countries. In
Saudi Arabia, the death rate from traffic accidents is approximately 28.8/100,000 people. In the year 2018, the
Kingdom of Saudi Arabia finally set an end to its legal ban on car driving for women, providing the way for millions of
new drivers to steer across the country. Conversely, gender has a statistically momentous impact on driving behavior.

AIM: This study was aimed to assess the aggressive behavior, traffic safety rules and regulation in female drivers
from the capital city Riyadh, Saudi Arabia.

METHODS: A cross-sectional study was performed on 407 female drivers, randomly selected from Riyadh region of
Saudi Arabia. A validated questionnaire, the “dula dangerous driving index (DDDI)” was used to collect data and to
identify the aggressive behavior, knowledge of traffic safety rule and regulations of the female drivers.

RESULTS: Using DDDI, we found that aggressive and dangerous driving behavior was not common among female
drivers in Riyadh City (p > 0.05). However, aggressive behavior was found three times more among employees as
compared with students (p < 0.05). The majority of female drivers (97.3%) showed good speed attitude when driving
on highways or outside the cities. Whereas, 86.0% female drivers showed good speed tendency when driving inside
the cities. Moreover, 52.3% female drivers have not reported any accidents in the last 2 years.

CONCLUSION: This study revealed that the women who reside in Riyadh city are well-educated about the traffic
laws, and the rate of aggressive, dangerous driving behavior was uncommon among them. Further studies are
required to augment knowledge and condense the hazardous driving behaviors in Saudi Arabia.

these accidents like surpassing the speed limit, lethargy,
dizziness, cell phone use, and vehicle condition [2], [3].
Reckless car driving can also be a threat to the people

Road accident is most unwanted thing to
happen to a road user, though they happen quite often.
The most unfortunate thing is that most of the drivers
have not learned from their mistakes on road and it is
always important for the road users that they should be
well aware of the general rules and safety measures,
while using roads [1]. Main cause of accidents and
crashes are due to human errors. We are elaborating
some of the common behavior of humans which results
in accident. The World Health Organization ranked
road traffic injury (RTI) as the 10" cause of death
worldwide [1], [2]. Numerous reasons are responsible for

walking on footpaths resulting in significant fraction of
all deaths including child pedestrians as well as cyclists,
and motorcyclists [4], [5], [6]. Several steps have
been undertaken to minimize the tragic RTls, such as
seatbelt legislation abridged the injuries due to roads
and transport authority (RTA) by a quarter [7]. In 2015,
a sustainable development goal (SDG) agenda was
established by 195 nations along with the United Nations
for transportation system for road safety, reachable,
reasonable, and defensibility [8], [9]. Distraction during
driving is also a main factor that leads to RTAs. There
are nine people killed, and more than 1000 injured every
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day in the United States due to accidents happened by
distraction during vehicle driving [10], [11], [12]. Risky
and aggressive driving behaviors are much higher in
the regions where traffic enforcement is breached.
Otherwise, thereis no significant difference between both
sexes in attitudes towards traffic regulations [1], [13]. In
Saudi Arabia, the RTlIs are considered the third leading
cause of death [14], [15], [16], [17]. Recently, it was
investigated that the drivers’ behaviors showed 86.1%
of drivers are engaged in at least one risky behavior
while driving [18]. Majority of accidents in Saudi Arabia
occur because of over speeding [19]. The factors
which predispose in severe injuries caused by RTAs
are mainly due to not wearing a seat belt and using
mobile phones while driving [20], [21], [22]. Road traffic
deaths have become a public health crisis in Saudi
Arabia, representing death’s primary cause in young
adults [23]. Drivers who are <30 years are involved in
about sixty percent of all accidents [24]. In June 2018,
the Saudi Arabia allowed women to drive, opening the
way for millions of new drivers to steer across a country.
Arecent study found that various different combinations,
including gender, pointedly effect in receiving driving
tickets. However, gender has a statistically significant
impact on aggressive driving behavior, particularly [25].
Evidences show that women drive at slower speeds
and operate vehicles less aggressively than men,
particularly in middle eastern countries such as Jordan
and the United Arab Emirates [26], [27]. In view of
these, this study was hypothesized that female drivers
in capital city Riyadh of Saudi Arabia follow the traffic
safety rule and guidelines. To test this hypothesis,
407 female drivers were randomly selected from Riyadh
and their knowledge toward the traffic safety rules and
guidelines were evaluated.

Methods

Study design

It is a cross-sectional study conducted on
female drivers residing in Riyadh City, Saudi Arabia.
This study performed in two steps. Initially, a pilot study
was undertaken among the female drivers and non-
drivers of 5% from the total study sample size to validate
the study questionnaire. The original tool, the Dula
Dangerous Driving Index (DDDI) [28] was translated
from English to Arabic and then implemented on the
female drivers. Inclusion criteria was Arabic-speaking
female drivers or non-drivers, whose age were 15 years
and above and lived in Riyadh city during collection.
Whereas, exclusion criteria were Arabic-speaking
female drivers or non-drivers who are <15-years-old;
non-Arabic speaking female drivers or non-drivers (for
getting difficulties in understanding the Arabic version
questionnaire); any participant from outside Riyadh city.

Sample size

The sample size of the study was calculated
to be 50% prevalence rate using Cochrane’s equations
(1977), confidence interval (Cl) = 95%, and margin
of error = 5%. The calculated sample size was 389.
However, the additional calculation was to estimate non-
response or lack of completion, and the total number of
sample size collected was 407, all of them are Arabic
speaking female drivers, or non-drivers, whose age
were 15 years old and above and lived in Riyadh city at
the time of this research was implemented.

Sampling technique

This study was implemented through an
electronic survey to prevent COVID-19 spread, focusing
on female drivers or non-drivers in Riyadh City and their
age above 15. To enroll the participants from different
places in Riyadh City random sample technique was
the solution. All participants asked to be voluntarily
joining the survey; they had the full authority to accept
or reject their participation.

Data collection methods, instruments
used, measurements

The instrument used to collect the data was
comprised of demographic characteristics (age,
education level, economic status, and others defined in
the questionnaire); driving experience; speed behavior
and accident experience; cell phone use; perceptions,
knowledge, and attitude about speed and seat belt
cameras, and the best way to reduce speeding. The
DDDI index was applied and its first five parts were
from new version to use minimum questions to respond
to the elements in this study’s designed objectives.
Conveniently selected questions taken from previous
surveys from eitherthe 2011 National survey of speeding,
attitudes and behaviors of the 2012 National Survey on
Distracted Driving Attitudes and Behaviors implemented
by the National Highway Traffic Safety Administration
USA (NHTSA). The sixth part questionnaire is based on
the DDDI to assess perceptions, attitudes, dangerous
behaviors, driver aggression, and negative emotions
related to driving. However, this questionnaire was
validated elsewhere [29]. This tool has been translated
into the Arabic language then backward translated to
the English language using expert bilingual translators.
Piloting the questionnaire applied for testing 20 Female
drivers for measuring the consistency, persistence,
and validation of the Arabic version contents. However,
some questions were excluded from the original
instrument when it showed irrelevance.

Data management and analysis

Experienced bilingual
translation and backward

person performed
translation of the
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tool-Statistical Package for Social Sciences (SPSS-US
Ver. 20) used for the statistical analysis. The descriptive
statistic used to describe the sample in terms of
demographic characteristics and behavior. The average
of the Likert scale scoring findings used to measure
the participants’ answers (ranged from: never, rarely,
sometimes, often, and always). The percentage below
60% used as an indicator of poor perception or attitude.
Multiple Regression Analyses defined the statistically
significant p < 0.05, which produced from previously
analyzed variables in this study after adjusting some
confounding factors such as the age cohorts, driving
exposure, and dangerous driving. p < 0.05 value was
considered statistically significant.

Table 1: Sociodemographic characteristics of the female
participants (n=407)

Variables Categories n (%)
Age categories (years) 30 and less 181 (44.5)
31-40 171 (42.0)
41 and more 55 (13.5)
Marital status Singles/divorced 163 (40.0)
Married 223 (54.8)
Widow 21(5.2)
Educational level Secondary and below 104 (25.6)
Diploma or bachelor 182 (44.7)
Postgraduate 121(29.7)
House owner Personal property 258 (64.1)
Rent 149 (35.9)
Employment Student 55 (13.5)
Employee 259 (63.6)
Retired 72 (17.7)
Freelance 21(5.2)
Monthly income <5000 Riyals 111 (27.3)
Between 5000 and 9999 Saudi Riyals 84 (20.6)
Between 10,000 and 15,000 Saudi Riyals 131(32.2)
>15,000 Saudi Riyals 81(19.9)

Results

The female participants’ sociodemographic
characteristics were explained in this table (Table 1), such
as age, marital status, education level, house owner,
employment, and monthly income. All participants in
our sample (407 participants) were female. The majority
of them were at age group less than 30 years (44.5%),
married (54.8%), at university (44.7%), house owners
with personal property (64.1%), employee (63.6%),
and with monthly income ranged from 10,000 to 15,000
Riyals (32.2%). The mean age of the female participants
was 33 years (£+SD 7.8) years. Driving abilities and other
different participants information about their experience
with their cars are explained in Table 2. In Table 3, all
participants asked “if they can drive a car or not,” and the
findings tested for association with sociodemographic
characteristics: Age, marital status, educationlevel, house
owners, employment, and monthly income. In general,
all the mentioned characteristics were firmly statistically
significant with car driving (p < 0.001) except the house
owner. The majority of participants who can drive was
47.4% their age was between 31 and 40 years, 41.8% at
university, 50.2% singles/divorced/widow, 64.1% living in
personal property, 73.9% employee, 35.5% their monthly
income is between 10,000 and 15,000 Riyals. On the

other hand, the majority of participants who cannot drive
were 45.8% their age is 30 years old and less, 51.7% at
university, 65.8% singles/divorced/widow, 61.7% living
in their personal property, 39.2% employee, 47.5% their
monthly income is <5,000 Riyals.

Table 2: Driving abilities and other driving experience (n=407)

Variables Categories n (%)
Do you have a car Yes 269 (66.1)
No 138 (33.9)
Car owner Family property 107 (26.3)
My own car 162 (39.8)
Rented 38(9.3)
| do not have a car 100 (24.6)
Can you drive Yes, | can drive 287 (70.5)
No, | can’t drive 120 (29.5)
When you drive? Daily 197 (48.5)
| do not drive 145 (35.7)
Irregular 64 (15.8)
Years of driving Not diving 110 (27.0)
1 year 159 (39.1)
2 years 64 (15.7)
>3 years 74 (18.2)
How many hours do you drive your car per day? | never drive 143 (35.1)
1h 124 (30.5)
2 ormore h 140 (34.4)
Do you have insurance on your car? Yes, | have it 281 (69.0)
| don’t need it 19 (4.7)
| don’t have 107 (26.3)
What type of insurance do you have? Insurance against other 104 (25.6)
Full insurance 187 (45.9)
No insurance 116 (28.5)

Table 3: Sociodemographic characteristics based on “Can you
Drive” question to all participants (n=407)

Variables Categories Yes, driving, Not driving, p
n (%) n (%)

Age (years) 30 and less 126 (43.9) 55 (45.8) <0.001
31-40 years 136 (47.4) 35 (29.2)

41 and more 25(8.7) 30 (25.0)

Educational Secondary and below 61 (21.3) 43 (35.8) <0.001

level Diploma or bachelor 120 (41.8) 62 (51.7)
Postgraduate 106 (36.9) 15 (12.5)

Marital Singles/divorced/widow 144 (50.2) 79 (65.8) 0.004

status Married 143 (49.8) 41 (34.2)

House Personal property 184 (64.1) 74 (61.7) 0.641

owner Rent 103 (35.9) 46 (38.3)

Employment Student 34 (11.8) 21(17.5) <0.001
Employee 212 (73.9) 47 (39.2)
Unemployed/retired 41 (14.3) 52 (43.3)

Monthly <5000 Saudi Riyals 54 (18.8) 57 (47.5) <0.001

income 5000-9999 Saudi Riyals 61(21.3) 23 (19.2)
10,000-15,000 Saudi Riyals 102 (35.5) 29 (24.2)
>15,000 Saudi Riyals 70 (24.4) 11(9.2)

In Table 4, we used the Dula Dangerous Driving
Index (DDDI), and we can easily see the comparison of
overall scores on aggressive drive subgroups among
our sample. We divided the overall results into Not-
adequate and Adequate. The terms that have been
used frequently in this table were negative cognitive/
emotional driving subscale (NCE), aggressive driving
subscale (AD), and risky driving subscale (RD). We
found that the overall prevalence of all participants who
had not-adequate index were 48.4% (NCE), 42.3%
(AD), and 48.2% (RD), while the overall prevalence
of all participants who had adequate index was 51.6%
(NCE), 57.7% (AD), and 51.8% (RD).

Table 4: Overall Dula dangerous driving index for female
drivers (n=407)

Parameters Adequate/Not adequate n (%)
Overall NCE Not adequate 197 (48.4)
Adequate 210 (51.6)
AD Not adequate 172 (42.3)
Adequate 235 (57.7)
RD Not adequate 196 (48.2)
Adequate 211 (51.8)

NCE: Negative cognitive/emotional driving subscale, AD: Aggressive driving subscale, RD: Risky driving
subscale.
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Table 5: Overall negative cognitive/emotional driving subscale
in all participants (407)

Variables Categories Yes,n (%)  No, n (%) p

Age (years) 30 and less 94 (47.7) 87 (41.4) 0.282
31-40 81 (41.1) 90 (42.9)
41 and more 22 (11.2) 33 (15.7)

Educational level ~ Secondary and below 32 (16.2) 72 (34.3) <0.001
Diploma or bachelor 88 (44.7) 94 (44.8)
Postgraduate 77 (39.1) 44 (21.0)

Marital status Singles/divorced/widow 97 (49.2) 126 (60.00) 0.029
Married 100 (50.8) 84 (40.0)

House owner Personal property 135 (68.5) 123 (58.6) 0.037
Rent 62 (31.5) 87 (41.4)

Employment Student 30 (15.2) 25 (11.9) 0.054
Employee 132 (67.0) 127 (60.5)
Unemployed/retired 35 (17.8) 58 (27.6)

Monthly income <5000 Saudi Riyals 44 (22.3) 67 (31.9) 0.049
5000-9999 Saudi Riyals 37 (18.8) 47 (22.4)
10,000-15,000 Saudi Riyals 74 (37.6) 57 (27.1)
>15,000 Saudi Riyals 42 (21.3) 39 (18.6)

In Table 5, female participants were asked to
see if they have or have not the NCE. The findings tested
for association with sociodemographic characteristics:
Age, marital status, education level, house owners,
employment, and monthly income. In general, all the
mentioned characteristics were firmly statistically
significant with (NCE) (p < 0.049) except the age and
employment. The majority of participants who have
(NCE)were47.7%theirageis 30 yearsandless, 44.7% at
University, 50.8% Married, 68.5% living in their property,
67.0% employee, and 37.6% their monthly income is
between 10,000 and 15,000 Riyals. On the other hand,
the majority of participants who do not have (NCE)
were 42.9% in age between 31 and 40 years, 44.8%
at university, 60.0% singles/divorced/widow, 58.6%
living in personal property, 60.5% employee, and 31.9%
their monthly income is <5,000 Riyals. In Table 6, all
participants asked to see if they have or have not the AD.

Table 6: Overall aggressive driving subscale in participants
(n=407)

Variables Categories Yes, n (%) No, n (%) p

Age (years) 30 and less 72 (41.9) 109 (46.4) 0.227
31-40 71 (41.3) 100 (42.6)
41 and more 29 (16.9) 26 (11.1)

Educational level Secondary and below 35 (20.3) 69 (29.4) 0.027
Diploma or bachelor 75 (43.6) 107 (45.5)
Postgraduate 62 (36.0) 59 (25.1)

Marital status Singles/divorced/widow 86 (50.0) 137 (58.3) 0.097
Married 86 (50.0) 98 (41.7)

House owner Personal property 113 (65.7) 145 (61.7) 0.408
Rent 59 (34.3) 90 (38.3)

Employment Student 23 (13.4) 32 (13.6) 0.986
Employee 109 (63.4) 150 (63.8)
Unemployed/retired 40 (23.3) 53 (22.6)

Monthly income < 5000 Riyals 38 (22.1) 73 (31.1) 0.049
5000-9999 Riyals 34 (19.8) 50 (21.3)
10,000-15,000 Riyals 56 (32.6) 75 (31.9)
> 15,000 Riyals 44 (25.6) 37 (15.7)

The findings tested for association with
sociodemographic characteristics: Age, marital status,
education level, house owner, employment, and monthly
income. In general, all the mentioned characteristics
were not statistically significant with (AD) (p > 0.05)
except educational level and monthly income and
rest of the information are summarized in Table 6. In
Table 7, all participants asked to see if they have or
have not RD; the findings were tested for association
with sociodemographic characteristics: marital status,
education level, house owner, employment, and monthly
income. In general, all the mentioned characteristics
were redundant statistically significant with (RD)

Table 7: Overall risky driving subscale in participants (n=407)

Variables Categories Yes, n (%) No, n (%) p

Age (years) 30 and less 89 (45.4) 92 (43.6) 0.894
31-40 80 (40.8) 91 (43.1)
41 and more 27 (13.8) 28 (13.3)

Educational level Secondary and below 62 (31.6) 42 (19.9) 0.011
Diploma or bachelor 75 (38.3) 107 (50.7)
Postgraduate 59 (30.1) 62 (29.4)

Marital status Singles/divorced/widow 92 (46.9) 131 (62.1) 0.002
Married 104 (53.1) 80 (37.9)

House owner Personal property 114 (58.2) 144 (68.2) 0.035
Rent 82 (41.8) 67 (31.8)

Employment Student 30 (15.3) 25 (11.8) 0.029
Employee 112 (57.1) 147 (69.7)
Unemployed/retired 54 (27.6) 39 (18.5)

Monthly income <5000 Riyals 61 (31.1) 50 (23.7) 0.081
5000-9999 Riyals 45 (23.0) 39 (18.5)
10,000-15,000 Riyals 59 (30.1) 72 (34.1)
>15,000 Riyals 31(15.8) 50 (23.7)

(p < 0.05) except age and monthly income. The majority
of participants who have (RD) were 45.4% at the age of
30 years and less, 38.3% at university, 53.1% married,
58.2% living in their property, 57.1% employee, and
31.1% their monthly income is <5,000 Riyals. On the
other hand, the majority of participants who do not have
(RD) were 43.6% in age 30 years and less, 50.7% at
university, 62.1% Singles/Divorced/Widow, 68.2% living
in personal property, 69.7% employee, and 34.1% their
monthly income is between 10,000 and 15,000 Riyals.

Table 8: Speed tendency in female participants (n=407)

Speed Speed driving n (%)
Speed on highways High tendency speed drive 11(2.7)
Less tendency speed driving 396 (97.3)
Speed outside the city High tendency speed drive 11 (2.7)
Less tendency speed driving 396 (97.3)
Speed inside the city High tendency speed drive 57 (14.0)
Less tendency speed driving 350 (86.0)

Table 8 shows the level of tendency or the attitude
of getting high-speed among participants when driving in
on highways, outside the cities, and inside the city. All
participants in this study had less tendency speed driving
on highways, outside and inside the city with a prevalence
of (97.3%), (97.3%), and (86.0%), respectively.

Table 9 shows participants’ attitudes about the
laws that are put in place to limit over speed based on
their monthly income, and at the same time, it shows
the reflection of these attitudes on the behaviors of
drivers. About half of this study participants did not have
an accident and did not cause an accident in the last
2 years. At the same time, about half of the participants
did not have an accident in the last 2 years; besides,
they committed to the speed limit.

Table 10 identifies the association of mobile
usage and the Number of Mobile Violations “traffic
tickets” in the last 2 years.

Table 11 shows different reviews of various
situations based on marital status; those situations
mainly based on attitudes measurement in order to
answer the first part of our research question, which is
to determine the principal attitudes of female drivers.

Different reviews of various situations are
show in Table 12. They based on marital status and
behaviors measurement to answer the second part of
our research question.
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Table 9: Attitude toward speed lows in all female participants (n=407)

Attitude toward Response Monthly income Mean
speed lows <5000 Between 5000 Riyals Between 10,000 Riyals >15,000 Riyals, (%)
Riyals, n (%) and 9999 Riyals, n (%) and 15,000 Riyals, n (%) n (%)

What do you think Very important. And there should 60 (54.1) 42 (50.0) 81(61.8) 54 (66.7) 58.15
of the laws that be new laws
are put in place to Important 47 (42.3) 39 (46.4) 45 (34.4) 23 (28.4)
limit over speed? | do not know 1(0.9) 2(2.4) 3(2.3) 4 (4.9)

Not important 3(2.7) 1(1.2) 1(0.8) 0

Not definitively important. And 0 0 1(0.8) 0

there are not necessarily new

laws
In the last 2 years, Yes, | had an accident, and | was 4(3.6) 9(10.7) 16 (12.2) 15 (18.5) 52.35
have you had at over speeding
least one traffic Yes, | had an accident, and | was 16 (14.4) 10 (11.9) 25(19.1) 10 (12.3)
accident, or have not over speeding
you almost caused | do not remember 22(19.8) 10 (11.9) 25 (19.1) 8(9.9)
at least one traffic | had no accident, despite my 5(4.5) 7(8.3) 9(6.9) 6(7.4)
accident? constant neglect of speed

No. | had no accident and did not 64 (57.7) 48 (57.1) 56 (42.7) 42 (51.9)

cause an accident
If you had a traffic Yes, | had an accident, and | was 1(0.9) 5(6.0) 8(6.1) 11 (13.6) 51.7
accident in the over speeding
last two years. Yes, | had an accident, and | was 14 (12.6) 12 (14.3) 33 (25.2) 10 (12.3)
Were you already not over speeding
overtaking legal | do not remember 31(27.9) 17 (20.2) 24 (18.3) 10 (12.3)
speed? | had no accident, despite my 4 (3.6) 4 (4.8) 10 (7.6) 6(7.4)

constant neglect of speed

No, | had no accident, and | am 61 (55.0) 46 (54.8) 56 (42.7) 44 (54.3)

always committed to speed

Table 13 shows the findings from the regression  Discussion

analysis of the overall AD adjusted based on the
demographic characteristics. In general, no possible
association between the different variables related to the
participants and the aggressive driving except among
employee as a category in comparison to others either
students or non-employee, which showed that employee
was around three times likely to behave aggressively when
driving than students (OR =2.563; 95% CI = 1.238-5.305;
p = 0.011); however, it was not sustained when adjusting
the different variables. On the other hand, in Table 14 we
showed overall RD adjusted to the demographic variables
related to the participants, those with the educational
level of diploma/bachelor, Singles/Divorced/Widow, and
those employees were more likely associated with the
behaviors of risky driving than their counterpart (adjusted
odds ratio [AOR] = 1.675, 95% CIl = 1.025-2.736, p =
0.040; AOR = 1.990, 95% CI = 1.314-3.014, p = 0.001;
and AOR = 1.987, 95% CI = 1.179-3.349, p = 0.010,
respectively).

In our study using Dula Dangerous Driving
Index, we revealed out that the “Adequate Index” for all
participants tested by DDDI in this study, such as NCE,
AD, and RD as shown in Table 4 was more significant
than the “Not-Adequate Index.” Based on this result,
aggressive, dangerous driving behavior is not common
among female drivers, which may have happened due
to the influence of country’s traffic regulations, which
is trying very hard to reduce road accidents and their
consequences. By comparison, a study in Mexico City
used DDDI show that women express their anger more
constructively during driving [30], [31] Another study
shows a significantimpact on the aggressive and speedy
driving on accident involvement. While, the attitude
of drivers has no direct or indirect impact on accident
involvement [32]. Another study agrees with the previous
one, which found that dangerous driving behavior

Table 10: Mobile usage and reflect on number of mobile violations in all studied all female derivers (n=407)

Mobile usage and Response Number of mobile violations in past 2 years
reflect on number of | don’t get any p | get one violation p
mobile violations violation, n (%) or more, n (%)
Do you make calls while Always 61(17.7) 0.005 20 (32.3) 0.008
driving? frequently 55 (15.9) 13 (21.0)

Sometimes 57 (16.5) 12 (19.4)

Scarcely 74 (21.4) 10 (16.1)

Never 98 (28.4) 7(11.3)
Do you receive calls Always 65 (18.8) 0.003 26 (41.9) <0.001
while you are driving? frequently 69 (20.0) 12 (19.4)

Sometimes 69 (20.0) 10 (16.1)

Scarcely 78 (22.6) 12 (19.4)

Never 64 (18.6) 2(3.2)
When | receive a call | answer the call and keep driving 135 (39.1) 0.006 41 (66.1) 0.<0.001
while driving, | do the | answer the call and try to stop in a safe place 69 (20.0) 9 (14.5)
following Send him a quick message, (I'll call you back) 38 (11.0) 7(11.3)

| stop in a safe place and then call the caller 30 (8.7) 1(1.6)

| don’t answer the call, and | keep driving 73(21.2) 4 (6.5)
Did you receive calls Always 146 (42.3) 36 (58.1) 0.022
while driving? frequently 45 (13.0) 9 (14.5)

Sometimes 48 (13.9) 8(12.9)

Scarcely 37 (10.7) 4 (6.5)

Never 69 (20.0) 5(8.1)
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Table 11: Attitude measurements among all participants (n=407)

Table 12: Behavior’s measurement of female drivers (n=407)

Attitudes measurements Response Marital status p
Singles, Married,
n (%) n (%)

When | am under stress, Always 18 (9.8) 8(3.6) <0.001
| feel comfortable driving Frequently 20 (10.9) 26 (11.7)
acar Sometimes 62 (33.7) 43 (19.3)

Scarcely 29 (15.8) 57 (25.6)

Never 55 (29.9) 89 (39.9)
| become more nervous Always 4(2.2) 0 0.004
while driving Frequently 14.(7.6) 6(2.7)

Sometimes 45 (24.5) 39 (17.5)

Scarcely 53 (28.8) 71(31.8)

Never 68 (37.0) 107 (48.0)
| see the behavior of other Always 59 (32.1) 60 (26.9) 0.327
drivers is inappropriate or Frequently 60 (32.6) 64 (28.7)
“stupid” Sometimes 50 (27.2) 80 (35.9)

Scarcely 8(4.3) 13 (5.8)

Never 7(3.8) 6 (2.7)
| become angry when | Always 40 (21.7) 39 (17.5) 0.146
see the car in front of me Frequently 27 (14.7) 44 (19.7)
slowing down without Sometimes 56 (30.4) 55 (24.7)
reason Scarcely 18 (9.8) 36 (16.1)

Never 43 (23.4) 49 (22.0)
| feel that passive drivers Always 90 (48.9) 118 (52.9) 0.212
must learn to drive well or Frequently 39 (21.2) 54 (24.2)
leave it Sometimes 25 (13.6) 32 (14.3)

Scarcely 14 (7.6) 9(4.0)

Never 16 (8.7) 10 (4.5)
| feel it is my right to Always 3(1.6) 1(0.4) 0.003
speedy drive anywhere Frequently 10 (5.4) 8(3.6)
| want Sometimes 40 (21.7) 24 (10.8)

Scarcely 33(17.9) 31(13.9)

Never 98 (53.3) 159 (71.3)
| become very nervous Always 16 (8.7) 16 (7.2) 0.783
when | get stuck in a Frequently 33(17.90) 33(14.8)
traffic jam Sometimes 67 (36.4) 84 (37.7)

Scarcely 37 (20.1) 54 (24.2)

Never 31(16.8) 36 (16.1)
| consider myself an Always 3(1.6) 1(0.4) 0.009
enterprising driver Frequently 6(3.3) 6 (2.7)

Sometimes 28 (15.2) 15 (6.7)

Scarcely 37 (20.1) 33 (14.8)

Never 110 (59.8) 168 (75.3)
| find myself an aggressive  Always 1(0.5) 0 0.139
driver Frequently 4(2.2) 3(1.3)

Sometimes 13(7.1) 6(2.7)

Scarcely 23 (12.5) 23(10.3)

Never 143 (77.7) 191 (85.7)
While driving, my Always 5(2.7) 8(3.6) 0.058
passengers ask me to Frequently 7(3.8) 5(2.2)
stay calm Sometimes 32 (17.4) 20 (9.0)

Scarcely 39 (21.2) 42 (18.8)

Never 101 (54.9) 148 (66.4)

directly affected the crash risk probability and the rash
driving latent variables [11], [12], [33]. Our study shows
with a statistically significant (p < 0.05) that both singles
and married females who can drive do not challenge
other drivers at traffic lights ahead [13], [34], [35]. Most
of them do not verbally attack any other driver and do
not raise their hand in an inappropriate movement.
However, a study agrees with this point, where they
found that aggressive and risky driving behaviors
level were much higher in the region without traffic
enforcement [34], [35]. On the other hand, a study
that tests aggressive driving shows a strong linear
association between congestion and the frequency of
aggressive behaviors, but it was due to the number of
drivers on the road [33]. However, a recent study found
that some demographic variables like gender and driving
anger were significantly related to aggressive and risky
driving. A recent study also shows that aggressive
driving behaviors and risky driving attitudes have
significantly related to gender and other demographic
characteristics [13], [34], [35], [26]. On the other hand,
a recent study found that some different combinations,
including gender, significantly influence getting driving

Behavior's measurements Response Marital status p
Single, n (%) Married, n (%)

| feel that | have the right to Always 8(4.3) 4(1.8) 0.439
take revenge in some way, to Frequently  5(2.7) 6(2.7)
respond to another driver who Sometimes 24 (13.0) 23(10.3)
was hostile to me Scarcely 31(16.8) 34 (15.2)

Never 116 (63.0) 156 (70.0)
| will chase the car of someone Always 0 2(0.9) 0.264
who annoys me without leaving ~ Frequently 3 (1.6) 1(0.4)
a distance between me and him  Sometimes 14 (7.6) 12(5.4)

Scarcely 26 (14.1) 24 (10.8)

Never 141 (76.6) 184 (82.5)
| challenge other drivers at Always (1) 6 (3.3) 0 0.014
traffic lights to be ahead Frequently 0 2(0.9)

Sometimes 6 (3.3) 2(0.9)

Scarcely 22 (12.0) 23(10.3)

Never 150 (81.5) 196 (87.9)
| skip the car, which is running Always (1) 5(2.7) 1(0.4) 0.344
very slowly in an irregular way Frequently — 5(2.7) 5(2.2)

Sometimes 16 (8.7) 16 (7.2)

Scarcely 29 (15.8) 32 (14.3)

Never 129 (70.1) 169 (75.8)
Drivers who follow me without Always 5(2.7) 2(0.9) 0.179
leaving a distance between frequently 7(3.8) 5(2.2)
them and | intend to close the Sometimes 25 (13.6) 20(9.0)
path on them Scarcely 36 (19.6) 40 (17.9)

Never 111 (60.3) 156 (70.0)
| verbally attack the one who Always 0 0 0.021
harasses me from the drivers, Frequently 2 (1.1) 0
and | raise my hand in an Sometimes 16 (8.7) 6(2.7)
inappropriate movement Scarcely 25 (13.6) 34 (15.2)

Never 141 (76.6) 183 (82.1)
| adhere to the path | take Always (5) 57 (31.0) 100 (44.8) 0.062
during crowding Frequently 61 (33.2) 62 (27.8)

Sometimes 37 (20.1) 36 (16.1)

Scarcely 10 (5.4) 11 (4.9)

Never 19 (10.3) 14 (6.3)
| cross the double yellow lines Always 4(2.2) 1(0.4) 0.155
on both sides of the road to Frequently 3 (1.6) 4(1.8)
see why those cars are moving ~ Sometimes 2 (14.7) 23(10.3)
slowly Scarcely 47 (25.5) 47 (21.1)

Never 103 (56.0) 148 (66.4)
| Keep some self-defense Always 7(3.8) 6(2.7) 0.079
tools in the car, such as: (stick, Frequently 17 (9.2) 9 (4.0)
cleaver, weapon, etc.) Sometimes 15 (8.2) 14(6.3)

Scarcely 25 (13.6) 22 (9.9)

Never 120 (65.2) 172 (77.1)

tickets. However, gender has a statistically significant
impact on aggressive driving behavior, particularly [25].
Another study also agreed with our findings; their
results showed that sociodemographic characteristics,
including “gender,” absolutely affect aggressive driving
behavior with a directional effect [36]. Our finding shows
that a working employee was around three times likely
to behave in an aggressive way than students and the
data also showed that participants with the educational
level of diploma/bachelor, singles/divorced/widows, and
those who are employees were more likely associated
with the behaviors of risky driving than their counterpart
that may be due to the working stress the employee
can get from their work [37], [38]. The previous result
may happen due to the sense of responsibility the
married had; however, married drivers mostly have
children, so they almost will drive safely than singles for
their family’s sake [39], [40]. Simultaneously, normally
married women are older than single women, so by
default, considering a self-as enterprising driver will
be less among older female drives [39], [41], [42]. On
the contrary, a finding from a study done previously
indicated that adolescent and young adult females are
involved in risky driving behavior because they are
often supposed to be prone to traffic violations [37].
The age of drivers is another important factor that can
affect involvement in risky driving behaviors [42], [43].
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Table 13: Regression analysis of the overall aggressive driving subscale and the demographic variables

Variables Categories OR 95% CI p AOR 95% CI p
Age (years) 30 and less 0.893 0.378-2.107 0.796 - - -
31-40 1.066 0.455-2.497 0.883 - -
41 and more - - - - -
Educational level Secondary and below 1.266 0.508-3.151 0.613 - -
Diploma or bachelor 1.045 0.539-2.028 0.896 - -
Postgraduate - - - - - -
Marital status Singles/divorced/widow 1.688 0.995-2.864 0.052 1.584 0.945-2.654 0.081
Married - - - - - -
House owner Personal property 0.670 0.375-1.197 0.176 0.598 0.341-1.046 0.072
Rent - - - - - -
Employment Student 2.617 0.987-6.941 0.053 2.343 0.945-5.807 0.066
Employee 2.563 1.238-5.305 0.011 1.795 1.000-3.222 0.050
Unemployed/retired - - - - - -
Monthly income <5000 Saudi Riyals 2.062 0.743-5.721 0.165 -
5000-9999 Saudi Riyals 1.222 0.495-3.017 0.663 - -
10,000-15,000 Saudi Riyals 1.274 0.610-2.662 0.519 - -
>15,000 Saudi Riyals - - - - -
OR: Odds ratio, Cl: Confidence interval, AOR: Adjusted OR.
Table 14: Regression analysis of the overall Risky Driving Subscale and the demographic variables
Variables Categories OR 95% CI p AOR 95% CI p
Age (years) 30 and less 1.032 0.519-2.052 0.928 - - -
31-40 1.010 0.512-1.991 0.978 - -
41 and more - - - - - -
Educational level Secondary and below 1.153 0.572-2.324 0.691 0.917 0.516-1.628 0.766
Diploma or bachelor 1.948 1.129-3.361 0.017 1.675 1.025-2.736 0.040
Postgraduate - - - - - -
Marital status Singles/divorced/widow 2.043 1.336-3.124 0.001 1.990 1.314-3.014 0.001
Married - - - - - -
House owner Personal property 1.486 0.960-2.301 0.075 1.535 1.001-2.356 0.050
Rent - - - - - -
Employment Student 1.611 0.759-3.419 0.215 1.426 0.701-2.899 0.327
Employee 2.203 1.1994.047 0.011 1.987 1.179-3.349 0.010
Unemployed/retired - - - - - -
Monthly income <5000 Saudi Riyals 0.789 0.345-1.802 0.574 -
5000-9999 Saudi Riyals 0.511 0.243-1.075 0.077 - - -
0.428-1.475 0.467 - -

10,000-15,000 Saudi Riyals 0.795
>15,000 Saudi Riyals -
OR: Odds ratio, Cl: Confidence interval, AOR: Adjusted OR.

The majority of participants have a good speed attitude
when driving on highways and outside the cities, with a
97.3% prevalence. However, the prevalence of driving
inside the cities is also having a good speed tendency
(86.0%) as shown in Table 8. Besides, about half of
all participants (51.7%) show that they are committed
to the speeding limit while another half is not. Also,
more than half of the participants (52.35%) did not
have any accidents in the past 2 years and did not
cause any accidents at all since they have started
driving. A study agreed with our findings that women

brings self-confidence, experience, and subjective
happiness [38].

Conclusions

Aggressive driving behavior is not common
among female drivers. Generally, all females

are less likely to be driven at very high speeds, and
they are not interested in speedy driving [8]. Our study
spectacles with a statistically significant (p < 0.05)
that participants who “Always” make and receive calls
during driving and use their mobile phone itself for
calling are more likely to get more mobile violations
than their peers. Distraction with the mobile while
driving can be one of the most critical factors that
affect and disrupt women during the car’s drive.
A report in 2017 suggests that smartphone addiction
was significantly associated with the accident, falling/
slipping, and bumps/collisions [37]. Moreover, another
study tested the impact of distracted driving on safety
and traffic flow, shows that distraction, in most cases,
text messaging has a significant association with a
traffic accident [37]. Although driving and speaking
or writing messages using a cell phone while driving
is considered a pleasure, a study proves that driving
by itself without using the cell phone is enjoyable and

participated in this study, having reasonably good
knowledge of ftraffic rules and regulations. Most
importantly, this study also determined that the Dula
Dangerous Driving Index is a useful tool for testing
of dangerous driving and we recommend this tool
should be used in research analyzing driving skill. This
research is essential for decision-makers to formulate
and to set their priorities.
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