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Abstract: Road traffic crashes represent a substantial global public health issue. In Saudi Arabia,
which is the focus area of this research, road traffic crashes kill over 130,000 people annually, account-
ing for almost 5% of deaths in that country. A cross-sectional study with 316 participants holding a
valid Saudi driver’s license was conducted via the internet from December 2019 to March 2020 to
collect information about the prevalence of risky driving habits among Saudi drivers. The sample
was predominantly men and aged between 20 and 39, which is representative of the population
of drivers in Saudi Arabia. Drivers generally reported engaging in safe behaviors, although they
did state that they drove above the legal speed limit, drove aggressively around slow drivers, and
became distracted while driving with some frequency. Multivariate analyses suggested men took
more risks than women and younger drivers took more risks than older ones. We conclude that the
behavior among drivers in Saudi Arabia generally matches those in other cultures and countries,
with men and young adults taking the most risks while driving. Preventative strategies should be
developed and implemented in Saudi Arabia.
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1. Introduction

Road traffic crashes represent an emerging public health concern globally [1]. The
burden imposed by traffic crashes and the subsequent injuries and deaths from those
crashes are growing in magnitude as well as relative to the public health burden, resulting
in substantial increases in mortality and disability-adjusted life years (DALYs) lost in
several nations [1]. Globally, in 2019, road traffic injuries (RTIs) ranked as the ninth most
common cause of DALYs lost for all age and gender categories [2].

Beyond public health impact, motor vehicle crashes have a substantial impact on
the health care system. For example, the number of occupied hospital beds increases
dramatically as a result of these traffic-related injuries, which in turn reduces hospitals’
capacity to attend to other critically ill patients. Finally, road traffic injuries negatively
impact national economies. According to a study conducted by Koustuv Dalal in 2013,
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RTIs generate global losses that are “estimated to be 518 billion United States Dollars (USD)
and cost governments between 1% and 3% of their gross domestic product (GDP)” [3].
The severity of this problem is expected to continue to rise in the near future. RTIs were
estimated to rise from the tenth to eighth among the leading causes of the global burden of
disease between 2002 and 2020 [4]. Preventive strategies are urgently needed.

Public health theorists conceptualize RTIs as occurring from the result of the following
three factors: the environment, the vehicle, and human behavior [5]. Environmental causes
include the road conditions, visibility, and weather [5]. Vehicle factors incorporate safety
maintenance and vehicle engineering [5]. Human factors, which are the present focus,
include behavior such as violations and risky driving habits [5]. Risky driving habits
that can result in crashes include driving above the speed limit, illegal turns, blocking
intersections, changing lanes without signaling, cutting in front of other drivers, driving
through yellow or red traffic lights, and neglecting the use of seat belts [6].

Saudi Arabia, where the present research was conducted, has among the highest RTI
mortality and morbidity rates in the world. According to the WHO, the number of deaths
in Saudi Arabia due to RTT is 24.8 per 100,000 of the population (>130,000 deaths annually).
RTT accounts for 4.7% of all deaths in the country [7,8]. In 2017, 460,488 traffic crashes were
reported by the Saudi Ministry of the Interior and the police department [9]. As a result
of those crashes, a total of 7489 deaths and 33,139 serious injuries were recorded [9]. The
Ministry of Health hospital records found that 20% of hospital beds in the country were
occupied by road traffic injury victims and 81% of mortalities in hospitals were due to
RTIs [8].

Riyadh, Qassim, Makkah, Jeddah and Madinah are the Saudi cities with the most
road traffic accidents (RTAs) on a national level [9]. Riyadh, which is the capital of the
country and the most crowded city, has the highest rate. According to the latest traffic
statistics issued by the Ministry of the Interior in 2010, the total number of crashes per year
that resulted in death in Riyadh was 256 crashes, which is equivalent to a rate of almost
22 deaths per month. One study reported that 83.4% of the trauma admissions in Riyadh
hospitals from 1984 to 1989 were a result of RTAs [9] and a retrospective study reported
similar outcomes, with 80.1% of traumatic spinal cord injuries resulting from RTAs [10].

Unusual weather patterns also influence traffic safety in Riyadh [11]. Riyadh drivers
face rainy days and dust/sandstorms on occasion. Many drivers are not accustomed to
driving in poor weather conditions, which results in safety risks [12]. Previous research
suggests environmental factors play a significant role in road crashes in Saudi Arabia [12,13].

Other factors that may influence RTI risk are human factors such as lifestyle and
culture. Factors such as the acceptance of dangerous driving practices and non-compliance
with traffic rules vary across cultures and countries [14]. Previous research in Saudi Arabia
indicates considerable culture-based risk. For example, one study found that an alarmingly
high percentage of males (43%) were driving without a valid driver’s license [8]. The same
study reported that “86% engaged in at least one risky behavior while driving”, including
“94.9% and 98.5% of the study sample who reported not wearing a seatbelt in the front
and back passenger seats, respectively” [15]. In another report, only 34% of drivers in
Riyadh were observed to be wearing seatbelts [16]. Furthermore, it has been estimated that
approximately 660,000 Saudi drivers use their phones while driving [16].

Considerable efforts have been made by the Saudi government to improve the safety
culture. The road safety center was established in 2018, which was part of the road safety
projects within the National Transformation Plan 2020. Despite these efforts and plans,
the percentage of road accidents deaths and injuries are high [17]. The lack of safety
culture among Saudi drivers is an alarming concern. A cross-sectional study among
799 adolescents in Riyadh reported that almost 40% of the participants engaged in risky
driving behavior called Tafheet, which involves very fast and swerving driving on public
roadways [18]. Previous studies in the literature reveal that most crashes in Saudi Arabia
were the result of non-compliance with safety rules [16,19].
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Furthermore, attitudes and behaviors in general are established very early in life and
are crucial for safe driving behavior. Adult role models and certain cultural factors may
promote risky behaviors that contribute to unintentional injuries that result in premature
death or lifelong impairment. Many young men in the Arab world treat driving as a hobby
or a sport. It is not unusual to see teenage boys participate in Tatheet, or “Saudi drifting,”
with a crowd of spectators, for example.

The present study was designed to provide additional detailed evidence concerning
culture and lifestyle factors that may influence road traffic safety in Riyadh. We examined
these factors with the rationale that understanding cultural and behavioral factors asso-
ciated with dangerous driving habits in a particular geographic region provides critical
evidence to develop empirically driven and culturally appropriate strategies to prevent
traffic crashes and injuries. Our analysis relied on items from the Driving Behavior Ques-
tionnaire (DBQ; [20]). The DBQ is a widely used and validated instrument to assess
self-reported driving behavior and it has been used in many cultures worldwide [21,22].
There is limited research utilizing the DBQ in the Gulf States, although a few previous
studies have been published [23-26].

The remaining sections of this manuscript are organized as follows. The second section
presents the study’s materials and methods and the third section presents the results. The
fourth section discusses important findings and implications, followed by a discussion
of recommendations and limitations. The last section concludes this study and offers
suggestions for future research.

2. Materials and Methods
2.1. Study Design and Setting

A cross-sectional descriptive study was conducted by internet survey from December
2019 to April 2020. The study was conducted in Riyadh, the capital city of Saudi Arabia.
Riyadh has a population of 6.5 million people living in an area of 3115 square kilometers [27].
Riyadh citizens represent one-sixth of the population of Saudi Arabia.

2.2. Study Participants

In total, 316 individuals aged 18 and over who were Arabic speakers with a Saudi
driver’s license and living in Riyadh city were approached and agreed to participate in the
research. Participants were recruited from social media sources (WhatsApp, Twitter, and
Snapchat) and completed the questionnaire online [28]. There are over 18 million users of
social media in Saudi Arabia, which represents almost 60% of the population.

Written informed consent was obtained from the participants before collecting the
data. Ethical approval was obtained from ethical committees at the King Saud University.
Women were granted the opportunity to obtain driver licenses in Saudi Arabia beginning
in September 2017 and there remains a greatly disproportionate percentage of male drivers
in the country. Thus, our sample included many more men than women.

2.3. Study Variables

Independent variables included participant age, gender, education level, and driving
experience. The dependent variables comprised self-reported risky driving habits, which
are derived based on items from the validated Driver Behavior Questionnaire (DBQ; [17]).
We adapted the full 50 item DBQ to Saudi culture by removing items that are not relevant
to Saudi drivers, such as alcohol consumption and driving and handling vehicles with
manual transmissions. The adapted 31 item survey was translated to Arabic by bilingual
individuals using standard translation strategies.

2.4. Data Collection

The adapted DBQ survey included 31 items about the frequency of risky driving
behavior, each answered on a 6 point scale: 1 for never; 2 for hardly ever; 3 for occasionally;
4 for quite often; 5 for frequently; and 6 for nearly all the time (20).
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2.5. Study Size

The sample size was calculated using the following formula: n = Z2 [p (1 — P)]/d2.
The variables in the formula are defined as follows: n = sample size; Z-score = 1.96 with
confidence level 95%; P = expected proportion; and d = precision (margin of error). The
conventional level of confidence was set at 95%. For this confidence level, the Z-value was
set at 1.96. The estimate for P was made using data from a previously published study [15],
which found that the proportion of drivers who were engaged in at least one risky behavior
was 86.1%. Thus, P for the equation was estimated at 0.861 and the margin of error at 5%.
The required sample size was N = 300 based on the calculated equation. The reflection
of sample size calculation resulted in a large number of participants in the study with a
variety of characteristics, generating a sample fairly representative of the population of
drivers in Riyadh.

2.6. Statistical Analysis

Descriptive analyses were conducted first to examine self-reported risk taking while
driving. Next, Cronbach’s alpha was computed to evaluate the reliability of the ques-
tionnaire and the relative importance index (RII) method was applied to determine the
relative importance of the items in the survey. Two sets of inferential statistics were then
conducted. First, independent sample t-tests and ANOVA analyses were computed to ex-
amine differences in the prevalence of risky driving habits based on drivers” demographic
characteristics. Second, multiple linear regression analysis was conducted to consider those
factors. All analyses were conducted using SPSS v.25.

3. Results
3.1. Demographic Characteristics

Demographic data about the sample appear in Table 1. As shown, 77.8% of the
participants were male and 22.2% were female, 58.2% of the participants were aged 20-29
years, and the highest percentage of individuals were university educated (53.8%). About
three-fifths of the participants (60.8%) had 10 years or more driving experience and 94%
reported they used a seatbelt while driving.

Table 1. Distribution of samples according to demographic characteristics (N = 316).

Frequency Percent
Male 246 77.8
Gender
Female 70 22.2
<20 6 1.9
Age 20-39 184 58.2
4049 56 17.7
>50 70 222
High school or less 44 13.9
. Diploma 39 12.3
Education
University 170 53.8
Higher education 63 19.9
<1 year 45 14.2
.. . 2-5 years 38 12.0
Driving experience
5-9 years 41 13.0

10 years and above 192 60.8
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3.2. Descriptive Statistics

Table 2 lists descriptive statistics for the self-report survey. On average, participants
reported that they hardly ever (2) or occasionally (3) took the driving risks listed. The RII
was used to rank the criteria according to their relative importance, based on the following
formula:

RII =X W/(A x N) (21) (1)

where W signifies the weighting assigned by each respondent on a seven-point scale, with
one implying the least and seven the highest; A signifies the highest weighting (6); and N
signifies the total number of participants in the sample (316). The overall mean score of
the prevalence of risky driving habits was 2.0 £ 0.66 and the RII was 33%, which indicates
that, on average, the prevalence of risky driving habits in Riyadh, Saudi Arabia, was low.

Table 2. Descriptive statistics for participants’ responses (N = 316).

Mean SD RII Rank *

Check your speedometer and discover that you are unknowingly

traveling faster than the legal limit. 360 134 060 !
Lock yourself out of your car with the keys still inside. 1.61 0.94 0.27 27
Become impatient Wlth a slow driver in the outer lane and 3.44 132 0.57 2
overtake on the inside.

Drive gspecmlly close or “flash” the car in front as a signal for 3.00 1.48 050 3
that driver to go faster or get out of your way.

Forget where you left your car in a car park. 218 1.08 0.36 8
Distracted or preoccupied, realize belatedly that the vehicle

ahead has slowed, and had to slam on the brakes to avoid a 2.29 1.09 0.38 6
collision.

Iptenq to switch on the windscreen wipers, but switched on the 1.66 0.93 0.28 21
lights instead, or vice versa.

Turn left on to a main road into the path of an oncoming vehicle 1.95 0.97 032 1
that you have not seen or whose speed you had misjudged. ’ ’ ’

Ml'suu%ge the gap ina car park and nearly (or actually) hit an 151 0.90 025 29
adjoining vehicle.

Stuck behind a slow-moving vehicle on a two-lane highway and

so you are driven by frustration to try to overtake in risky 1.95 1.08 0.33 13
circumstances.

Intending to drive to destination A, but instead you “wake up”

to find yourself on route to B, where the latter is the more usual 2.26 1.14 0.38 7

journey.

Take a chance and cross on lights that have turned red. 1.98 1.10 0.33 9

Apgered by 'amother driver. s behavior, you give chase to give 1.64 101 027 25

him/her a piece of your mind

Dehberately. disregard the speed limits late at night or very early 1.98 121 033 10

in the morning

,I,‘OSt in tl:ought, you forggt that your lights are on full beam until 177 091 0.30 18
flashed” by other motorists.

Uppn turning left, nearly hit a cyclist who has come upon your 1.49 087 0.25 30

inside.

Have an aversion to a particular class of road user and indicate 1.66 110 0.28 2

your hostility by whatever means you can.

Lost in thought. or distracted, you fail to notice someone waiting 1.64 0.92 0.27 23

at a zebra crossing.

Misjudge speed of oncoming vehicle when overtaking. 1.81 0.90 0.30 16

Hit something when reversing that you had not previously seen. 1.92 0.93 0.32 14

Fail to notice someone stepping out from behind a bus or parked 1.59 0.89 026 28

vehicle until it is nearly too late.

Overtake a slow-moving vehicle on the right lane. 2.62 1.27 0.44 5
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Mean SD RII Rank *

Qet into the wrong lane at a roundabout or approaching a road 1.95 0.98 032 12
junction.
Fail to read the signs correctly and exited from a roundabout on 1.79 095 0.30 17
the wrong road.
Fail to check your mirror before pulling out, changing lanes, 1.64 095 0.27 24
turning, etc.
Attempt to oyertalfe a vehicle that you had not noticed was 1.89 0.98 031 15
signaling its intention to turn right.
Disregard red lights when driving late at night along empty 1.67 110 0.28 20
roads.
Drive with only “half-an-eye” on the road while looking at a

. . . 2.76 1.35 0.46 4
mobile map apps, changing a CD or radio channel, etc.
Fail to noti.ce pedestrians crossing when turning into a side-street 175 1.01 0.29 19
from a main road.
Get involved in unofficial races with other drivers. 1.38 0.92 0.23 31
Hit the brake too quickly on a slippery road. 1.61 0.90 0.27 26

Overall (prevalence of risky driving habits in Riyadh, Saudi

Arabia). 2.00 0.66 0.33

* Rank was according to the highest mean with the lowest standard deviation. Note: RII—Relative
Importance Index; SD—Standard Deviation.

The highest-ranked risk was “check your speedometer and discover that you are
unknowingly traveling faster than that the legal limit,” which had a mean score of 3.60 +
1.34 (3 signified occasionally and 4 quite often) and an RII of 60%. This was followed by
“become impatient with a slow driver in the outer lane and overtake on the inside,” with a
mean score of 3.44 £ 1.32 and an RII of 57% and “drive especially close or ‘flash’ the car in
front as a signal for that driver to go faster or get out of your way,” with a mean score of
3.00 & 1.48 and an RII of 50%. The least commonly reported risk behavior was “getting
involved in unofficial races with other drivers,” with a mean score of 1.38 & 0.92 and an
RII of 23%.

3.3. Reliability Test

Cronbach’s alpha was 0.949 for the full 31 item questionnaire, which indicates excellent
internal reliability (19).

3.4. Differences in Prevalence of Risky Driving Habits Based on Demographic Characteristics

Independent sample ¢-tests were conducted to examine group differences in the
prevalence of risky driving habits in Riyadh, Saudi Arabia. A statistically significant
gender difference was found, with males reporting riskier driving habits (mean = 2.08
=+ 0.638) than compared to females (1.71 + 0.691, p < 0.01). Additionally, a statistically
significant difference was found concerning seatbelt use while driving; the participants
who did not use a seatbelt while driving had riskier driving habits (mean = 2.36 & 0.987)
compared to the participants who reporting using one (1.98 £ 0.637, p < 0.05).

ANOVA models were computed to examine differences in risky driving habits based
on participant age, education and driving habits. As shown in Table 3, younger individuals
reported riskier driving habits, although those differences only trended toward statistical
significance (p = 0.076). There were also no differences in risky driving based on education.
A significant difference (p < 0.01) in risky driving habits did emerge based on driving
experience; post-hoc comparisons showed that those with less than 1 year of driving
experience had less risky driving habits compared to all three groups with more driving
experience (2-5 years, 5-9 years, and 10 years and above).
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Table 3. ANOVA test results (N = 316).

Demographic
Characteristics Group N Mean SD F v
<20 6 2.23 0.63
20— 184 2. .62
Age (years) 0-39 8 06 06 2.308 0.076
40-49 56 1.94 0.72
>50 70 1.84 0.71
High school or less 44 2.02 0.78
Education Diploma ¥ 1.87 047 0.614 0.606
University 170 1.99 0.62
Higher education 63 2.05 0.79
<1 year 45 1.60 0.44
Driving experience 2-5 years 38 2.11 0.87 7790 <0.001 *
5-9 years 41 221 0.59
>10 years 192 2.02 0.64
Gender Male 246 208 063 4253 <0.001*
Female 70 1.71 0.69

SD = Standard Deviation. **: p < 0.01; *: p < 0.05.

3.5. Consideration of Demographic Factors and Risky Driving Habits

Lastly, a multiple linear regression model was computed to consider how gender, age,
education, driving experience, and using a seatbelt while driving predicted risky driving
habits among the sample (Table 4). The dependent variable represented the mean score
across the 31 item risky driving scale (M = 2.00, SD = 0.67). Model assumptions were met
and the overall model was significant (F = 3.987, p < 0.001). The R? of 0.126 indicated that
the model explained 12.6% of the variance in risky driving habits.

Table 4. Multiple regression results (N = 316).

Unstandardized Coefficients

Standardized Coefficients

Model B Std. Error Beta t P
(Constant) 1.97 0.47 421 <0.001 **
Gender —0.37 0.17 -0.23 -2.12 0.035 **
Age
20-39 0.16 0.29 0.12 0.56 0.58
40-49 0.04 0.30 0.02 0.13 0.89
50 or more —0.14 0.29 —0.09 —047 0.64
Education
Diploma —0.15 0.14 —0.07 —-1.07 0.28
University —0.6 —0.11 —0.05 —0.56 0.58
Higher education 0.04 0.13 0.03 0.35 0.73
Driving Experience
2-5 years 0.33 0.16 0.16 2.02 0.044 **
5-9 years 0.21 0.22 0.10 0.95 0.34
10 or more years 0.14 0.21 0.11 0.69 0.49
Using seatbelt 0.28 0.16 0.10 1.79 0.08

**: p < 0.01. Std = Standard. Gender was coded as 0 = male and 1 = female. Use of a seatbelt was coded 0 = no
and 1 = yes. “From 20-39”, “from 40-49”, and “from 50 or more” are dummy variables representing age, where
the reference category is the “<20” age group. “Diploma”, “University”, and “Higher education” are dummy
variables representing education, where the reference category is the “High school or less” education group.
“From 2-5”, “from 5-9”, and “from 10 or more” are dummy variables representing driving experience, where the

reference category is the “<1 year” driving experience group.
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The dependent variable represented the mean score across the 31 item risky driving
scale (M = 2.00, SD = 0.67). Model assumptions were met and the overall model was
significant (F = 3.987, p < 0.001). The R? of 0.126 indicated that the model explained 12.6%
of the variance in risky driving habits. Two predictors, gender and the 2-5 years of driving
experience group, were statistically significant in the model (Table 4). The strongest effect
was for gender (Beta = —0.367; t = —2.118, p < 0.05); if gender changed from male to female,
risky driving habits would decrease by 0.367. The 2-5 years of driving experience group
dummy variable was also a significant factor in the model (Beta = 0.327, t = 2.023, p < 0.05);
itindicated that participants with 2-5 years of driving experience scored 0.327 points higher
on average than those with less than 1 year of driving experience.

4. Discussion

Understanding the cultural and behavioral factors associated with dangerous driving
habits is crucial for developing empirically driven strategies to prevent traffic crashes and
injuries [28-32]. Crash rates in Saudi Arabia are disproportionately high compared to other
countries in the world and so this study was designed to consider rates of self-reported
risky driving behaviors among a sample of licensed drivers in Saudi Arabia. We also
considered the roles of age, gender, education level, driving experience, and seatbelt use in
risky driving behaviors.

Overall, the sample reported a rather low prevalence of hazardous driving habits.
Excessive speeding was the most prevalent risky driving behavior reported. This finding
matches those from other cultures (e.g., in New Zealand [33-36]) and reflects a serious
risk for crashes and injuries [37—40]. Driving aggressively around slow drivers was the
second most commonly-reported behavior in our sample [39,40]. These results match those
from a study conducted in Malaysia, which reported aggressive driving was related to
crash-related conditions [41]. Finally, our survey of drivers in Riyadh, Saudi Arabia, found
that distracted driving was the third most common risky behavior. Literature reviews
suggest the use of mobile phones while driving are common, highly distracting, and result
in crashes [42-45].

The fact that Riyadh is a crowded city with busy traffic and limited public trans-
portation creates a challenging situation for safe driving, especially during rush hour. The
Ministry of Interior is responsible for regulating traffic in Riyadh and has made efforts to
improve road safety. Implementation of traffic camera systems (Saher), for example, had
documented positive outcomes [38,46]. Similarly, a points system was enacted to record
repeated traffic violations and ultimately result in the withdrawal of driver licenses in the
case of repeated offenses [47].

Despite these and other regulations, the rate of road traffic injuries in Saudi Arabia
remains high. Many attribute this trend at least in part to driver behavior, including the
lack of patience and respect for traffic laws among Saudi drivers [48,49]. Both our findings
and previous research suggest speeding, use of cellphones while driving, and violating red
lights at intersections are common violations [17,18,50,51].

Replicating previous work [35], we found that men reported riskier driving habits
than women. Various hypotheses are proposed to explain this pattern, which seems
to transcend cultural and national boundaries. These explanations include emotional
responses to driving situations and gender differences in anxiety, fear, and risk-taking
tendencies [35,52-60]. In addition, the gender difference in our study may be attributed in
part to local driving laws and social restrictions that were predominant on Saudi women in
the past.

We found that drivers with 2-5 years driving experience took the most risks among our
sample, along with the significant contribution of male gender. This apparent contradiction
in driving experience and risk-taking replicates results from a French study [61]. There
are two aspects to consider when interpreting this result. First, the influence on speeding
intention decreases with experience [61]. However, the newest drivers, with less than
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1 year driving experience, are still developing their driving abilities and therefore may be
cautious with respect to avoiding potentially harmful behaviors [10,35,57-63].

5. Recommendations

Taken together, our findings indicate substantial preventable risk-taking occurs on
Saudi roadways, a result consistent with the high rate of traffic crashes and traffic-related
injuries and deaths in Saudi Arabia. Urgent action should be enacted to develop prevention
strategies by increasing awareness through safety campaigns, especially among teenager
and young adult populations. Moreover, having adequate supervised practice and safety
preparation in poor weather conditions such as dust and rainstorms will limit the risk of
crashes among newer and younger drivers. As discussed in the introduction, prevention
efforts should also incorporate environmental and vehicle modifications as well as behav-
ioral change. Environmental modifications to improve road safety are ongoing in Saudi
Arabia and must continue [57]. Vehicle engineering continues to improve occupant safety
worldwide [64-69].

Some of the behaviors we measured are likely to create more urgent risk of crash—and
therefore might deserve more urgent attention—than others. Locking one’s keys in the
car, for example, or forgetting where one has parked in a carpark is a hassle, but does
not usually create increased risk of crashes. Others have discussed the fact that some
behaviors are more closely related to crashes than others and we reinforce that point in
our recommendations to prioritize risky driving behaviors that are most likely to result in
crashes [60].

In particular, our results indicate that behavior among Saudi drivers is sometimes
risky and should form a third pillar of safety interventions to reduce traffic-related injuries
and deaths in Saudi Arabia, along with environmental and vehicle change. Behavioral
change of long-standing habits can be difficult, but in order to achieve improved road
safety in places such as Saudi Arabia it must be attempted. Younger male drivers are, based
on our findings, particularly at risk. Theory-driven programs to improve safety among
that at-risk population are required. Enforcement of violations is also recommended [70].

We strongly recommend that policy-makers and decision-makers, designers, and
planners should increase their level of coordination and cooperation to create a joint entity
that unites their efforts in the development of traffic safety in the Saudi kingdom. Because
of the size of the country, it is necessary to work on traffic issues at the national level and
find solutions for each problem concerned. In addition, future studies should incorporate
female drivers with respect to the new rules, established in 2018, that granted women in
Saudi Arabia the right to drive.

Finally, our findings have implications for future research. In particular, longitudinal
designs might be implemented to examine the pattern of risk-taking behavioral changes
as young drivers transition from novice to experienced. Moreover, studies measuring
the impact of the new regulations that allow women to drive and their impact on the
prevalence of risky behaviors among Saudi drivers should be conducted. Finally, future
research might consider the potential benefit of a multilevel systems approach to reduce
risky driving behavior, especially among younger drivers, by incorporating the school
system, workplaces, parents and other trusted adult family members, and law enforcement.

6. Limitations

This study has some limitations. First, we relied on self-report strategies, which
suffer from potential biases in recall and the desirability of responding. Observational
and simulated strategies overcome some barriers to self-reporting but also introduce
other limitations. Second, we recruited participants through social media outlets online.
Although distributing the survey online allowed us to reach a large and unique range
of participants, it might have introduced some sampling bias. Third, the age group of
<20 years was small (but does not significantly change the model fit) and a larger sample
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size in future research may improve the fit of the model, offering more robust results.
Finally, our study was implemented with a cross-sectional design.

Despite these limitations, the findings from this study provide a rich source of data on
risky driving habits among the Saudi population and offer substantial implications for the
prevention of road traffic crashes, injuries, and deaths in Saudi Arabia.

7. Conclusions

Risky driving behavior is a foremost cause of RTIs. Thus, this study assessed the
prevalence and factors related to such behavior in Saudi Arabia and found a relatively low
prevalence of self-reported risky driving habits but a handful of high-risk activities that
were reported to occur with some frequency. Male gender and younger age were associated
with higher risk-taking and the least experienced drivers reported the least amount of
hazardous driving.
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