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Introduction

According to the 2018 report from the World Health 
Organization (WHO, 2018) on road safety, traffic accidents 
caused 1.35 million deaths in 2016. This trend shows that the 
number of traffic deaths is well above the sustainable devel-
opment goals (SDGs) set forth by the United Nations.

Road traffic accidents have also been ranked among the 10 
main causes of death worldwide and come immediately after 
diabetes mellitus. Vulnerable road users account for 50% of 
the deaths (WHO, 2018). Saudi Arabia is a high-income coun-
try with a high vehicle ownership rate per 1,000 habitants.

Road fatalities in the Kingdom of Saudi Arabia (KSA) are 
a cause of concern. In 2016, more than 9,000 road fatalities 
were recorded in Saudi Arabia (WHO, 2018), meaning that, 
in the kingdom, one person dies per hour due to traffic acci-
dents. Traffic accidents cause not only fatalities but also dis-
abilities and economic losses (Al-Jadid, 2013; DeNicola 
et al., 2016; Xu et al., 2020). They have been deemed to be 
the key contributor to fractures (Abdullah et  al., 2013; 
Al-Bokhamseen & Al-Bodbaij, 2019; AlGhadouni et  al., 
2019; Babu & Vedagiri, 2018). Moreover, the effects of these 
accidents touch not only the drivers but also their family and 
society (Gad et  al., 2010). In 2010, in the Qassim region 
alone, more than 4,232 injuries and 1,054 deaths occurred 
(Barrimah et al., 2012). In 2016, the number of deaths and 
injuries reduced, as shown in Table 1.

The distribution of road accidents across the weekdays is 
presented in Figure 1 (Qassim Traffic Department, 2018). 
The data show that Thursdays have the highest number of 
road accidents, followed by Saturdays and Fridays. The chief 
reason is that Thursday is the end of the week in Saudi Arabia 
and most families travel to spend the weekend in their favor-
ite locations. On Saturday, people travel home and prepare 
for the start of the week.

Traffic accidents in Saudi Arabia have been the focus of 
numerous studies (e.g., Abdullah et al., 2013; Al-Bokhamseen 
& Al-Bodbaij, 2019; AlGhadouni et al., 2019; Al Orf et al., 
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2018; Alshammari et  al., 2017; Al Turki, 2014; Barrimah 
et  al., 2012; DeNicola et  al., 2016; Gad et  al., 2010; Khan 
et  al., 2010; Mansuri et  al., 2015; Stevenson et  al., 2016). 
Those studies were concerned with a critical issue, road safety. 
Generally, the aim of prior researches carried out in this con-
text was to contribute to the achievement of the desired level 
of road traffic safety. A great effort was made by the research-
ers to enrich these studies, which highlighted many important 
results. This study aimed to complement the previous studies 
and address various dimensions of road safety using a lengthy 
scale covering important aspects such as area-wide traffic 
calming, vehicle design and protective devices, road design, 
road maintenance, traffic education, police campaigns and 
sanctions, and post-accident care in a region where vehicle 
accidents are prevalent which at the same time has not received 
sufficient attention from researchers.

The objectives of the present study are to diagnose the 
reality of traffic safety in the Qassim region to develop it in a 
way that contributes to reducing this phenomenon and hence 
to present a proposed vision for its development. The research 
problem lies in answering the main research question: What 
is the reality of traffic safety and which critical factors affect 
traffic safety in the Qassim region?

The rest of the article is organized as follows. Section 
“Literature Review” reviews the related work. Section 
“Method” describes the methodologies used in this research 
work. Sections “Results” and “Discussion” present the results 
and a discussion. Section “Conclusion and Policy Implications” 
provides the conclusion. Finally, Section “Limitations and 
Future Work” presents future directions for research.

Literature Review

Prevalence of Road Traffic Accidents

Prior researchs on numerous regions in the KSA has strongly 
agreed that road accidents in the kingdom constitute a prob-
lem that must be tackled. A recent study covering a 10-year 
period carried out by Al-Bokhamseen and Al-Bodbaij (2019) 
found that road accidents are the main cause of fractures. 
Similar results obtained by Abdullah et  al. (2013) showed 
that traffic accidents were the major cause of fractures in 
patients aged 10 to 29 years between 2007 and 2011. In a 
study conducted at the King Fahad Specialist Hospital, in the 
Qassim region, AlGhadouni et al. (2019) indicated that road 
traffic accidents were the leading cause of maxillofacial frac-
tures. A survey by Gad et al. (2010) in Riyadh city showed 
that road traffic accidents were the second leading cause of 
child and adolescent injuries after falls.

Using a sample of drivers in Arar, Northern Saudi Arabia, 
to determine the factors affecting road traffic accidents, 
Alshammari et  al. (2017) found differences in road traffic 
accidents due to drivers’ age. According to their results, driv-
ers below 20 years of age accounted for the largest propor-
tion of accidents, whereas those above 50 years of age had a 
low level of accidents. The authors identified three likely 
places for accidents, which were main roads, crossroads, and 
traffic lights. Al Orf et  al. (2018) reviewed the records of 
road traffic accidents of patients at the radiology department 
of the King Fahad Military Medical Complex for 3 years 
(2014–2017) and found that most drivers involved in road 
traffic accidents were unrestrained young male drivers.
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Figure 1.  2016 The number of road accidents distributed across weekdays.

Table 1.  Record of Road Accidents in the Qassim Region in 2016.

No. of road accidents No. of occurrences of damage No. of casualties No. of deaths

25,664 24,054 1,281 329
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At the international level, numerous studies have been 
conducted. In Qatar, the work conducted by Timmermans 
et al. (2019) focused on studying the unsafe behavior of pro-
fessional drivers. The results obtained through a question-
naire showed that professional drivers are likely to break the 
law near schools and can easily be distracted by their phone. 
Ultimately, the authors suggested the need to establish haz-
ard-based training for this driver category. In China, it has 
been observed that road fatalities decreased until 2015. The 
analysis conducted by Wang et al. (2019) examined a national 
database of road accidents. Using a severity index (human 
damage and case fatality rate), it was concluded that the 
severity of road accidents is increasing despite the decline in 
the number of traffic accidents. This phenomenon is attrib-
uted to speeding, night-time driving, a small safety margin, 
freight vehicle accidents, and road design. The impact of the 
traffic environment on traffic safety has been examined in 
numerous reports (Gao et al., 2019). A review paper on this 
topic was contributed by Harith et al. (2019).

The use of smartphones to improve road safety was inves-
tigated by Cardamone et al. (2016). The authors developed a 
questionnaire to measure the willingness of drivers to share 
and receive information about roads. This information is 
accessible through the M2M (mobile to mobility) platform 
established by a research project funded by the Italian 
Government. M2M measures the adequacy of paving, mar-
gins/roadway barriers, horizontal/vertical signs, and road 
lighting. It can also measure other important parameters, 
such as urban planning obstacles, the presence of obstacles, 
and roadworks.

Human factors are the leading contributors to traffic acci-
dents. The factors include risky driving, violating traffic rules, 
disrespecting safe distances, and dangerous overtaking. In 
addition, the psychology and physiology of the driver affect 
the road safety. To this extent, five classes of drivers have been 
elaborated: aggressive, impatient, hesitant, slow, and highly 
cautious. Oña et al. (2014) investigated the factors that deter-
mine drivers’ perception of accident risk. An ordered probit 
model was used to analyze the stated preferences. The experi-
ment was conducted in Italy and Spain, and the results showed 
that both Spanish and Italian drivers perceive the violation of 
overtaking rules as highly risky behavior.

Causes of Road Traffic Accidents

To facilitate the review of the theoretical literature and iden-
tify the causes of accidents, previous studies published after 
2000 were considered. The studies confirmed that excess 
speed was behind a large proportion of accidents (Barrimah 
et al., 2012; Gharaibeh & Abdo, 2011; Khan et al., 2010). In 
a study carried out in 2013–2014, in the Department of 
Family and Community Medicine at Taibah University, 
Mansuri et al. (2015) reviewed the related literature that had 
been published 25 years ago and found that excess speed was 
the most common cause of road accidents.

Al Turki (2014) regarded excess speed and running red 
lights as major contributors to traffic accidents. Ghaffar and 
Ahmed (2015) mentioned excess speed and/or drivers dis-
obeying traffic signals as key factors of road traffic acci-
dents. The law on violations of noncompliance with the use 
of seat belts issued in 2000 affected the behavior of drivers 
and passengers and reduced the percentage of noncompli-
ance. However, low use of seat belts has been reported in the 
literature (Gharaibeh & Abdo, 2011). Not using seat belts has 
been considered to be one of the most important reasons for 
injuries in Saudi Arabia (e.g., Al Orf et al., 2018).

On the other hand, the increase in the number of cars in 
some areas in the kingdom is a major cause of the increase in 
car accidents. A study conducted in the eastern region of 
Saudi Arabia by Khan et al. (2010) reported the common and 
uncommon reasons for road traffic accidents. The common 
reasons included excess speed, disobeying traffic laws, care-
lessness, and fatigue, whereas the uncommon causes included 
a lack of driving schools, underage driving, having children 
in laps when driving, the use of mobile phones, and a lack of 
patience. Issa (2016) examined the factors that contributed to 
road accidents in Tabuk city and found that drivers’ age and 
educational level are related to traffic accidents, that is, young 
drivers and highly educated drivers were highly involved in 
accidents. The study conducted in Aboudhabi, UAE, by 
Alkheder (2016) revealed that speed is the major cause of 
accidents, whereas seat belts are the primary human factor 
that causes accident manifestation. A study conducted in Arar 
(Saudi Arabia) revealed that youngsters (below 20 years old) 
have the highest accident rate. The contributing factors to 
road accidents, in ascending order, are running red lights, ille-
gal parking, and speeding (Alshammari et al., 2017).

Recommended Solutions in the Literature

Numerous recommendations have been put forward in the 
literature on road traffic accidents to tackle this phenome-
non. Examples include public education campaigns, an inter-
section geometry review, and law enforcement strategies. 
Effective coordination between Saudi ministries and the 
WHO as well as a strategic prevention plan by competent 
authorities, such as health, police, transport, and education, 
should be implemented (Al Turki, 2014), focusing on start-
ing traffic safety awareness at an early age and using TV pro-
grams to promote traffic safety issues (Gharaibeh & Abdo, 
2011), school-based traffic safety education (Gad et  al., 
2010; Naeem, 2010), stricter traffic rules (Abdullah et  al., 
2013), monitoring of compliance with road traffic regula-
tions, intensified awareness campaigns on using seat belts, 
collaboration between government agencies and citizens 
(DeNicola et al., 2016), raising public awareness, and edu-
cating drivers on traffic safety (Ghaffar & Ahmed, 2015; 
Issa, 2016). Lee and Al-Mansour (2020) proposed new traf-
fic safety education material for future drivers in the 
kingdom.
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The Internet of Things (IoT) and intelligent vehicles 
have great potential for increasing road safety and prevent-
ing accidents (Dhaou, 2012; Moravčík & Jaśkiewicz, 
2018). Dedicated short-range communication (DSRC) is a 
wireless communication protocol designed to support 
safety and nonsafety application. On the safety side, DSRC 
is a promising technology for collision avoidance, blind 
spot warning, rollover warning, safety inspection, and so 
on (Kenney, 2011).

Education and training are yet another area that can sig-
nificantly reduce traffic accidents. It is a common practice 
that, in all countries, a driving license is issued after proper 
training and education. Behind-the-wheel training pro-
grammes are offered by driving schools. In the United 
States, the driving license is issued after the candidate has 
completed a minimum number of training hours (30 hr of 
theory and 6 hr of in-car training) and passed a two-stage 
test (Peck, 2011). In some countries, such as Sweden, learn-
ers should attend a hazard lesson that aims to give them the 
skill to cope with risky situations on the road. The European 
Union (EU) has established goals for driver education 
(GDE) with the aim of graduating drivers who are techni-
cally competent and safe through a focus on both their emo-
tions and their personality. Al-Tit (2020) found that 
personality traits had significant effects on drivers’ risky 
behaviors and that the most significant factor affecting 
drivers’ behavior was sensation seeking, followed by altru-
istic driving, aggressive driving, anxious driving, and 
normlessness driving. The GDE matrix has subsequently 
been used to measure the effectiveness of the driving edu-
cation curriculum (Kiss, 2016; Molina et  al., 2014). The 
significance of the driver training program for the reduction 
of traffic violations and crashes has been investigated in 
many reports. The recent study conducted by Peck (2011) 
in North America revealed that training programs do not 
reduce crashes. Instead, the author proposed to develop a 
program for changing the attitude of youngsters. Those 
findings are also in agreement with the work of Raymond 
C. Peck (2011).

Measures of Traffic Safety

In their The Handbook of road safety measures, Elvik et al. 
(2009) introduced 10 pillars that affect road safety. For each 
pillar, a number of measures were elaborated. Table 2 pres-
ents the names of the pillars and the associated number of 
road safety measures.

Area-wide traffic calming is one of the dimension of 
traffic safety (more details for other dimensions are given 
later) used as an intervention to reduce accidents. Examples 
include road humps, roundabouts, raised crosswalks, reduced 
speed limit zones, and the creation of one-way streets. 
Another way to reduce road traffic accidents is through vehi-
cle design and protective devices. This dimension can be 
studied in terms of tires, antilock braking systems (ABSs), 
daytime running lights, steering, suspension and vehicle sta-
bility, speed limiting, and electronic stability control (Elvik 
et  al., 2009). Car safety can be increased by using ABSs, 
traction control systems, electronic stability programs, and 
electrohydraulic brake systems (EHBs). Seat belts have been 
found to be a key factor in reducing traffic injuries (Savenkova 
& Efimov, 2019). According to Usman et al. (2010), the road 
surface is a very important factor in accidents’ occurrence. It 
is noteworthy that traffic awareness campaigns are still 
below the required level, especially in light of the high rate 
of accidents. Injuries that result from road accidents can be 
reduced through the improvement of post-accident medical 
care (Goniewicz et al., 2016).

Method

Data Collection

This study adopted the survey method due to the low cost per 
respondent, the ease (four advantages) of describing the 
characteristics of a large population, the flexibility in data 
collection, and the possibility for respondents to provide 
more candid and valid answers. In addition, this study used 
the survey method because its aim was to generalize the find-
ings of the sample to the population.

The population of this study consisted of 72,392 students 
(Ministry of Education, 2018). In addition, university visi-
tors are considered part of the population. Based on Krejcie 
and Morgan’s table for determining sample sizes, a sample 
size of 382 was needed to represent a cross-section of this 
population (Sekaran & Bougie, 2016). A simple random 
sample consisted of licensed student drivers who used park-
ing facilities at Qassim University distributed among the 
various faculties (Science and Humanities). Data were col-
lected over 16 weeks from September to December 2018, 
and student drivers were asked to fill in a questionnaire. The 
questionnaires were handed to the respondents in paper form 
after we explained the importance of the study. We followed 
the university policy in gathering the data (confidentiality, 
anonymities, and volunteering). Data were collected from 
1,500 students, covering the entire Qassim region. A total of 

Table 2.  Factors and Measures Affecting Road Safety.

Factors No. of measures

Road design and road equipment 20
Road maintenance 9
Traffic control 21
Vehicle design and protective devices 29
Vehicle and garage inspection 4
Driver training and regulation of professional 

drivers
12

Public education and information 4
Police enforcement and sanctions 13
Post-accident care 3
General purpose policy instruments 14
Total 133
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1,053 questionnaires were retrieved, where invalid question-
naires were excluded due to incomplete answers, or the 
answers were illogical according to the output of the ques-
tionnaire scanning. After the elimination of outliers, the 
number of questionnaires reached 909. Table 3 shows the 
demographic characteristics of the respondents.

The results showed that nearly half of the respondents 
were from the age group 20–29 years (49.4%), followed by 
those who were below 20 years of age (36%). In terms of the 
participants’ marital status, it was noted that most of them 
were single (67.1%), whereas some were married (22.4%) or 
divorced (10.5%). About half of the sample (50.6%) had a 
secondary qualification, and the rest (49.4%) were distrib-
uted among undergraduate and postgraduate students. 
Regarding nationality, the sample was distributed across 

three groups: Saudis (83.7%), Arabs (8.1%), and foreigners 
(8.1%). The majority of the respondents (74.4%) were stu-
dents, and there were percentages of business owners (3.9%), 
public sector employees (15.6%), and private sector employ-
ees (4.2%). On the other hand, the place of residence in the 
Qassim region indicates that the largest proportion of respon-
dents were from the areas of Buraidah (30.7%), Al Bukairyah 
(20.4%), Riyadh Al Khubaraa (15.25), and Unaizah (8.5%) 
(see Figure 2).

The results are shown in Table 4. The majority of the 
respondents have a driving license (75.7%), of which 10.9% 
are public driving licenses and 88.2% are private driving 
licenses. The majority of the respondents have already expe-
rienced a traffic accident (63.4%), whereas the rest have 
never had such an accident (36.6%). The majority of 

Table 3.  Demographic Characteristics of the Respondents.

Demographic variables Categories Frequency Percentage

Age Below 20 years 327 36.0
  20–29 years 449 49.4
  30–39 years 68 7.5
  40 years and above 65 7.2
Marital status Single 610 67.1
  Married 204 22.4
  Divorced 95 10.5
Qualification Less than secondary 55 6.1
  Secondary 460 50.6
  Undergraduate 368 40.5
  Graduate 26 2.9
Nationality Saudi 761 83.7
  Arab 74 8.1
  Foreign 74 8.1
Job Student 676 74.4
  Business owner 35 3.9
  Public sector employee 142 15.6
  Private sector employee 38 4.2
  No job 18 2.0
Place of residence in the Qassim region Al Asyah 11 1.2
  Al Bada’i` 39 4.3
  Al Bosor 2 0.2
  Al Bukairyah 185 20.4
  Al Russ 35 3.9
  Al Shamasiah 2 0.2
  Al Quwarah 2 0.2
  Al Methnib 28 3.1
  Al Nabhanyeh 3 0.3
  Buraidah 279 30.7
  Daknah 1 0.1
  Riyadh Al Khubaraa 138 15.2
  Dharyah 3 0.3
  Uqlat Al Suqur 3 0.3
  Unaizah 77 8.5
  Uyun Aljawa 9 1.0
  Qubh 1 0.1
  Others 91 10.0
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Figure 2.  Percentage of respondents according to place of residence in the Qassim region.

Table 4.  Factors Related to Road Traffic Safety.

Factors Categories Frequency Percentage

Do you have a driving license? No 221 24.3
  Yes 688 75.7
  Total 909 100
Which driver’s license class do you have? Private 577 88.2
  Public 71 10.9
  Motorcycle 4 0.6
  Vehicle 2 0.3
  Total 654 100
Have you ever had a traffic accident? No 333 36.6
  Yes 576 63.4
  Total 909 100
Were you the cause of the accident? No 377 70.6
  Yes 157 29.4
  Total 534 100
Was it a serious accident? Injuries 97 18.58
  Damages 415 79.50
  Death 10 1.92
  Total 522 100
The main cause of road accidents in the Qassim region of 

Saudi Arabia 
Mobile usage 56 7.67
Indifference 56 7.67

  Tire squeal 20 2.74
  Speeding 146 20
  Irregular override 99 13.56
  Not giving priority to the right 92 12.60
  Noncompliance with traffic guidelines 54 7.40
  The road is not ready 39 5.34
  The vehicle is not ready 14 1.92
  Irregular rotation 76 10.41
  Irregular stops 52 7.12
  Do not use seat belt while driving 26 3.56
  Total 730 100
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respondents (70.6%) did not cause the incidents mentioned 
previously, but the rest (29.4%) did so. In terms of the mag-
nitude of traffic accidents, the results showed that the largest 
percentage of accidents (79.5%) resulted in damage, fol-
lowed by accidents that led to injuries (18.58%) and acci-
dents that led to deaths (1.92%).

The main cause of road accidents in the Qassim region of 
Saudi Arabia, as shown in Table 4 and Figure 3, is speeding 
(20%), followed by irregular override (13.56%), priority vio-
lation (12.6%), and irregular rotation (10.41%).

Instrument

In their handbook, Elvik et al. (2009) elaborated comprehen-
sive road safety measures that have an impact on road safety, 
commuter time, and the environment. A total of 128 mea-
sures were obtained using a systematic literature review. The 
data were collected, for instance, from databases, scientific 
works, and reports from 21 research institutions. These mea-
sures are useful for reducing road fatalities, determining the 
cost of traffic safety, and establishing the prevalent traffic 
safety factors.

A questionnaire-based survey was developed by the 
researchers to collect data on the basis of the The Handbook 
of road safety measures (Elvik et  al., 2009) as well as the 
study by Yannis and Cohen (2016). The questionnaire con-
sisted of two sections. The first section was used to collect the 
demographic data of the sample members, such as their age, 
marital status, educational level, job, place of residence, own-
ing a driving license, license type, and cause of accidents.

The second section aimed to gather data on the perspec-
tives of participants about traffic safety dimensions. It con-
sisted of 85 items distributed among seven dimensions: 
area-wide traffic calming (e.g., the use of speed bumpers 
[bumps] facilitates traffic, speed reducers are placed ran-
domly, and speed reducers are placed wisely in appropriate 
places), vehicle design and protective devices (e.g., I 

periodically inspect the tire pressure in the tire, I ensure the 
quality of the tires when I buy them, and I rely on the price 
of tires when I buy them), road design (e.g., highways are 
regularly maintained, the maximum speed of 120 km/h is 
appropriate, and heavy trucks are committed to the specified 
speed on highways), road maintenance (e.g., roads are regu-
larly maintained, I have difficulty driving because of cracks 
or flaws in the road, and measures are taken to protect road 
users when maintaining them), traffic education (e.g., the 
school contributes to the promotion of traffic awareness 
among students, the curriculum contributes to the promo-
tion of traffic awareness among students, and the university 
contributes to the promotion of traffic awareness among stu-
dents), police campaigns and sanctions (e.g., the Saher sys-
tem contributes to the drivers’ adherence to the speed limits 
on the roads, I support the deployment of Saher cars on vital 
roads and in dangerous places, and I have reservations 
about traffic fines), and post-accident care (e.g., traffic acci-
dents are handled efficiently and quickly, traffic accident 
victims are quickly transferred to an emergency department, 
and I have taken first aid courses). All the items were 
anchored using a five-point Likert-type scale ranging from 1 
(strongly disagree) to 5 (strongly agree).

Validity and Reliability

The face validity of the questionnaire was confirmed, as it 
was presented to seven raters specializing in traffic safety to 
determine whether the questionnaire items measure what 
they were set to measure to verify their face validity. The 
comments of the raters were noted for some items, and the 
authors did not delete or add items to the questionnaire.

Reliability, as shown in Table 5, was assessed using com-
posite reliability (CR) and Cronbach’s alpha (α) coefficient, 
and validity was evaluated through convergent and discrim-
inaby validity (Al-Tit & Nakhleh, 2014; Chen & Chen, 
2011). It was revealed that the standardized factor loadings 
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Figure 3.  Percentage of the main cause of road accidents in the Qassim region of Saudi Arabia.
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ranged between 0.58 and 0.88, which were greater than 0.50, 
the average variance extracted (AVE) values were higher 
than 0.50, and the square roots of the AVE value of each con-
struct were higher than the correlation coefficient of the same 
construct with other variables. On the other hand, the CRs 
and Cronbach’s alpha values were greater than .70.

Analytical procedures.  The analyses of the data study were 
evaluated with SPSS 25, frequency and percentage analyses 
were performed, and the AVE and CR values were used to 
test the validity and reliability. Means and standard devia-
tions were used to answer the study question.

Results

The results of this study were extracted based on the mean 
(M) and standard deviation (SD) values of the respondents’ 
estimations of the scale dimension items to answer the 
research question “What is the reality of traffic safety and 
which critical factors affect traffic safety in the Qassim 
region?” The total values for each dimension and the total 
mean of the scale are reported in Table 6.

First, it was found that the total mean of the traffic safety 
dimensions was moderate (M = 3.24, SD = 0.58). Area-
wide traffic calming was ranked first (M = 3.54, SD = 0.53), 
so this is a critical factor affecting traffic safety, followed by 
vehicle design and protective devices (M = 3.41, SD = 
0.57), road design (M = 3.41, SD = 0.58), police campaigns 

and sanctions (M = 3.32, SD = 1.02), road maintenance (M 
= 3.23, SD = 0.88), post-accident care (M = 3.21, SD = 
0.89), and finally traffic education (M = 3.14, SD = 0.95).

On the other hand, the results showed participants responded 
to an open question the most common cause of road accidents 
is excess speed (9.1%), irregular bypasses (6.8%), irregular cir-
culation (4.5%), lack of prioritization of other drivers (4.2%), 
irregular stopping (2.8%), lack of readiness of the road (2.5%), 
carelessness (1.5%), use of a mobile while driving (2%), and 
noncompliance with traffic signals on the road (1.2%).

Discussion

In relation to area-wide traffic calming, the participants mod-
erately agreed that road humps play a significant role in 
facilitating traffic and that these humps are placed wisely. 
However, others stated that they were randomly placed. In 
agreement with our results, T. Hasan et al. (2014), in their 
study on unsafe driving behaviors, used a sample consisting 
of 300 drivers from Jeddah and highlighted the importance 
of road humps in reducing these behaviors. In terms of road 
circles, our results indicated that they have moderate impor-
tance in the traffic flow. Arkatkar (2018) explained the 
importance of the knowledge of traffic flow features as a 
requirement for the planning, operation, and analysis of 
roadway systems and traffic safety in general.

The responses concerning the environment of streets were 
moderate but closer to weak. The study by Al-Ghonamy (2010) 

Table 5.  Reliability and Validity Results.

Factor Items Standardized factor loadings AVE √AVE CR α

Area-wide traffic calming 1–22 0.61–0.86 0.579 0.760 .968 .942
Vehicle design and protective 

devices
23–48 0.58–0.81 0.512 0.715 .964 .951

Road design 49–72 0.60–0.79 0.511 0.714 .961 .943
Road maintenance 73–75 0.65–0.79 0.547 0.739 .782 .773
Traffic education 76–79 0.75–0.88 0.643 0.801 .878 .834
Police campaigns and sanctions 80–82 0.72–0.82 0.605 0.777 .821 .811
Post-accident care 83–85 0.78–0.82 0.646 0.803 .845 .836

Note. AVE = average variance extracted; CR = composite reliability.

Table 6.  Means and Standard Deviations of the Responses to Traffic Safety Items.

Constructs M SD Rank Importance

Area-wide traffic calming 3.54 0.53 1 Moderate
Vehicle design and protective devices 3.41 0.57 2 Moderate
Road design 3.41 0.58 3 Moderate
Police campaigns and sanctions 3.32 1.02 4 Moderate
Road maintenance 3.23 0.88 5 Moderate
Post-accident care 3.21 0.89 6 Moderate
Traffic education 3.14 0.95 7 Moderate
Total 3.24 0.58 - Moderate
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in Al-Dammam city found that residents were highly exposed 
to noise due to road traffic. The respondents also moderately 
agreed on the priority controls. The sample members held the 
moderate opinion that traffic priority signs are available in a 
clear place, which is commensurate with the traffic density, but 
also respected the signal “stop” to a moderate degree. Excess 
speed has been regarded in the Saudi literature as a main con-
tributor to road traffic accidents (Al Turki, 2014; Barrimah 
et al., 2012; Ghaffar & Ahmed, 2015; Mansuri et al., 2015).

Concerning vehicle design and protective devices, tires, 
ABSs, daytime running lights, steering, suspension and vehi-
cle stability, seat belts, speed limiting, and electronic stabil-
ity control were all investigated. The results related to 
vehicles’ tires showed that the sample members agreed to a 
large extent with changing tires during the specified period. 
They checked the air pressure in the tires periodically and 
checked the quality of the tires when purchasing them. The 
IoT can also be used to warn drivers about the health of their 
tires (N. Hasan et al., 2011).

The results of the study did not show the exposure of indi-
viduals to car accidents due to poor tires, explosions, or a 
lack of suitability for the weather or wet streets. The respon-
dents’ answers concerning the ABSs and their importance in 
reducing accidents were moderate. Furthermore, the results 
showed that the importance of daytime running lights was 
moderate. The results of the study showed a medium degree 
of approval of the need to reduce the speed of the vehicle 
when following a curved road.

In the context of using the seat belt during driving, the 
respondents indicated a moderate degree of commitment to 
using seat belts for drivers or children, exposure to a sanction 
due to nonuse, and campaigns regarding the importance of 
their use. These findings confirmed that the use of seat belts 
is still one of the causes of accidents’ severity, and this is con-
sistent with previous studies (Al Orf et al., 2018; Gharaibeh & 
Abdo, 2011). The results confirmed the existence of moderate 
knowledge of the sample regarding the system of car speed-
ing, and a smaller number of vehicles are equipped with such 
a system. The responses regarding the electronic stability 
control system showed moderate knowledge of how the sys-
tem works and its availability in the vehicle as well as moder-
ate importance of the periodic checking of the vehicle.

In general, the results showed a moderate level of road 
design in terms of motorways, circular roads, main roads, 
junctions, roadside rest and service areas, roadside safety, 
black spots, and road lighting. The responses of the sample 
respondents were moderate for the items regarding motor-
ways in terms of the number of lanes being suitable for the 
traffic density on the road, the road being maintained peri-
odically, the maximum speed specified being appropriate, 
the adherence of trucks to the specified speed, the use of 
mobile phones while driving on motorways, the use of speed 
limit control, and the presence of clear traffic signals on the 
highways. The moderate responses concerning police cam-
paigns and sanctions indicated that the Saher system moder-
ately contributes to drivers’ adherence to speed limits on the 

roads as well as the participants’ agreement with the deploy-
ment of Saher cars on vital roads and in dangerous places. 
This result is logical, because the Saher system focuses on 
particular causes of road accidents, not all of the causes, 
which are speeding and running red lights (Al Turki, 2014, 
cited in DeNicola et al., 2016). Road maintenance was evalu-
ated moderately by the respondents in terms of the regular 
maintenance of roads and difficult experience of driving 
because of cracks or flaws in the road.

Regarding post-accident care, the participants showed 
moderate agreement concerning traffic accident treatment 
and the quick transfer of victims to hospitals. It was noted 
that a low percentage of respondents have taken training 
courses on first aid. Finally, the results pointed out the mod-
erate significance of traffic education in terms of schools, 
curriculum, and university roles in the promotion of traffic 
awareness among students as well as the traffic department’s 
implementation of traffic awareness programs for commu-
nity members. Lee and Al-Mansour (2020) identified traffic 
education campaigns as an urgent need.

On the other hand, the results showed that the most com-
mon causes of road accidents are excess speed, irregular 
bypasses, irregular circulation, and a lack of prioritization of 
other drivers. Similar results have been detected in the litera-
ture (e.g., Al Orf et al., 2018; Al Turki, 2014; Barrimah et al., 
2012; Ghaffar & Ahmed, 2015; Gharaibeh & Abdo, 2011; 
Khan et al., 2010; Mansuri et al., 2015).

Conclusion and Policy Implications

The aim of this study was to explore traffic safety in the 
Qassim region, Saudi Arabia, and to identify the causes of 
road traffic accidents in this region. Al-Qassim region has a 
moderate level of traffic safety. The traffic safety situation in 
the region is no better than in other regions of the kingdom 
and that the causes of accidents in the different regions are 
almost the same.

To increase road safety in Qassim region, policymakers and 
stakeholders are advised to review the strategy to reduce road 
accidents and to achieve a good level of traffic safety. It is nec-
essary to find new ways to deal with this problem by encourag-
ing young drivers to abide by the traffic rules by rewarding, via 
monetary and nonmonetary prizes, those who abide by traffic 
rules in a national campaign that includes the whole region and 
the provinces. New campaigns should also put in place to 
increase the awareness among drivers on the importance of 
using seat belts, the respect of safety distance, and the danger of 
using mobile phones. Driver training centers should further be 
used to provide novice drivers with cognitive skills to deal with 
road hazards. Finally, emerging and new technologies should 
be put in place to increase road safety, discourage road users 
from violating traffic rules, and improve driving conditions. 
Intelligent transportation systems (ITSs) and IoT offer a new 
direction in the transportation sector designed to increase the 
safety on roads, improve the efficiency of the transportation 
sector, and reduce greenhouse gas emissions.
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Limitations and Future Work

One of the most important limitations of this study is the use 
of a sample of Qassim University students, and visitors as 
students represent all the governorates of the region. In addi-
tion, samples of residents and drivers from the same gover-
norates should be used. The researchers suggest conducting 
future studies in each area in the Qassim region to identify 
the traffic situation. Because of the size of the area, it is nec-
essary to work on the traffic issues at the governorate level 
and find solutions for each problem concerned. In addition, 
future studies should incorporate female drivers, as the new 
rules, established in 2018, granted women in Saudi Arabia 
the right to drive.

Many entities are responsible for traffic safety in Saudi 
Arabia, such as traffic management, road security manage-
ment, municipalities and Najm company, which have led to 
differences in the way in which traffic situations are 
approached in the kingdom, whether in terms of evaluation, 
treatment, prevention, or future plans. The researchers 
strongly recommend that policy- and decision-makers, 
designers, and planners in these entities should increase their 
level of coordination and cooperation and develop future 
plans taking into consideration the need to create a joint 
entity that unites the efforts of these separate entities in the 
development of traffic safety in the kingdom.

Authors Note

Imed Ben Dhaou is now affiliated to Department of Electrical 
Engineering, Unaizah College of Engineering, Qassim University, 
Saudi Arabia, University of Monastir, Tunisia, and University of 
Turku, Finland. 
Fahad M. Albejaidi is now affiliated to College of Public Health & 
Health Informatics, Qassim University, Saudi Arabia. 
Mohammed S. Alshitawi is now affiliated to Mechanical 
Engineering Department, College of Engineering, Qassim 
University, Saudi Arabia and College of Engineering and Computer 
Science, Mustaqbal University, Qassim, Saudi Arabia.

Acknowledgement

This research work has been performed in collaboration with 
Qassim traffic authorities.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
study has been funded by the Deanship for Scientific Research, 
Qassim University.

ORCID iD

Ahmad A. Al-Tit  https://orcid.org/0000-0003-0219-2109

References

Abdullah, W. A., Al-Mutairi, K., Al-Ali, Y., Al-Soghier, A., & 
Al-Shnwani, A. (2013). Patterns and etiology of maxillofacial 
fractures in Riyadh City, Saudi Arabia. The Saudi Dental Journal, 
25(1), 33–38.

Al-Bokhamseen, M., & Al-Bodbaij, M. (2019). Patterns of maxillo-
facial fractures in Hofuf, Saudi Arabia: A 10-year retrospective 
case series. The Saudi Dental Journal, 31(1), 129–136.

AlGhadouni, M., AlOtaibi, Y., ElTahir, M., & Alanezi, M. (2019). 
Prevalence, patterns and etiology of maxillofacial fractures in 
Qassim province, Saudi Arabia. The Saudi Dental Journal, 31, 
S15. https://doi.org/10.1016/j.sdentj.2019.01.027

Al-Ghonamy, A. I. (2010). Analysis and evaluation of road traffic 
noise in Al-Dammam: A business city of the eastern province 
of KSA. Journal of Environmental Science and Technology, 
3(1), 47–55.

Al-Jadid, M. S. (2013). Disability in Saudi Arabia. The Saudi 
Dental Journal, 34(5), 453–460.

Alkheder, S. (2016). Learning from the past: Traffic safety in the 
eyes of affected local community in Abu Dhabi City, United 
Arab Emirates. Transportation Letters, 9(1), 20–38.

Al Orf, A., Waheed, K. B., Baig, A. A., Mohammad, K. S., El Sirafy, 
M. N., Amin, M. S., & Arulanatham, Z. J. (2018). Patterns of 
injury detected by pan-computed tomography after road traffic 
accidents: Retrospective review from a trauma center in Saudi 
Arabia. Annals of Saudi Medicine, 38(4), 245–250.

Alshammari, M. M., El-Fetoh, N. M., Alshammari, M. S., Alshammari, 
A. S., Alsharari, A. M., Alshammari, O. M., Alshammari, Y. 
N., Alshammari, A. Z., Alshammari, A. K., Alenezi, O. T., & 
Alanazi, A. B. (2017). A study on road traffic accidents in Arar, 
Saudi Arabia. The Egyptian Journal of Surgery, 36(4), 451–456.

Al-Tit, A. A. (2020). The impact of drivers’ personality traits on 
their risky driving behaviors. Journal of Human Behavior in 
the Social Environment, 30(4), 498–509. https://doi.org/10.108
0/10911359.2019.1700866

Al-Tit, A. A., & Nakhleh, H. (2014). The role of e-marketing in 
the development of internet user attitudes toward tourist sites 
in Saudi Arabia. Journal of Administrative and Economic 
Sciences, 7(2), 25–44.

Al Turki, Y. (2014). How can Saudi Arabia use the Decade of 
Action for Road Safety to catalyse road traffic injury preven-
tion policy and interventions? International Journal of Injury 
Control and Safety Promotion, 21(4), 397–402.

Arkatkar, S. S. (2018). Traffic operations and capacity analysis in 
India. Transportation Letters, 10(2), 65–67.

Babu, S. S., & Vedagiri, P. (2018). Proactive safety evaluation of a 
multilane unsignalized intersection using surrogate measures. 
Transportation Letters, 10(2), 104–112.

Barrimah, I., Midhet, F., & Sharaf, F. (2012). Epidemiology of road 
traffic injuries in Qassim region, Saudi Arabia: Consistency 
of police and health data. International Journal of Health 
Sciences, 6(1), 31–41.

Cardamone, A. S., Eboli, L., Forciniti, C., & Mazzulla, G. (2016). 
Willingness to use mobile application for smartphone for 
improving road safety. International Journal of Injury Control 
and Safety Promotion, 23(2), 155–169. https://doi.org/10.1080
/17457300.2014.945463

Chen, C. F., & Chen, C. W. (2011). Speeding for fun? Exploring 
the speeding behavior of riders of heavy motorcycles using 



Al-Tit et al.	 11

the theory of planned behavior and psychological flow theory. 
Accident Analysis & Prevention, 43(3), 983–990.

DeNicola, E., Aburizaize, O. S., Siddique, A., Khwaja, H., & 
Carpenter, D. O. (2016). Road traffic injury as a major pub-
lic health issue in the Kingdom of Saudi Arabia: A review. 
Frontiers in Public Health, 4, Article 215.

Dhaou, I. B. (2012). An electronic system to combat drifting and 
traffic noises on Saudi roads. In IEEE intelligent vehicles sym-
posium (pp. 217–222). Institute of Electrical and Electronics 
Engineers. https://doi.org/10.1109/IVS.2012.6232118

Elvik, R., Hoye, A., Vaa, T., & Sorensen, M. (2009). The 
Handbook of road safety measures (2nd ed.). Emerald Group 
Publishing Ltd.

Gad, A., Al-Eid, R., Al-Ansary, S., Saeed, A. B., & Kabbash, A. 
(2010). Pattern of injuries among children and adolescents in 
Riyadh, Saudi Arabia: A household survey. Journal of Tropical 
Pediatrics, 57(3), 179–184.

Gao, K., Tu, H., Sun, L., Sze, N. N., Song, Z., & Shi, H. (2019). 
Impacts of reduced visibility under hazy weather condition 
on collision risk and car-following behavior: Implications 
for traffic control and management. International Journal 
of Sustainable Transportation. Advance online publication. 
https://doi.org/10.1080/15568318.2019.1597226

Ghaffar, U. B., & Ahmed, S. M. (2015). A review of road traf-
fic accident in Saudi Arabia: The neglected epidemic. Indian 
Journal of Forensic and Community Medicine, 2(4), 242–242.

Gharaibeh, E. S., & Abdo, A. M. A. (2011). Assessment of traf-
fic safety and awareness among youth in Al-Ahsa region, 
Saudi Arabia. Journal of Emerging Trends in Engineering and 
Applied Sciences, 2(2), 210–215.

Goniewicz, K., Goniewicz, M., Pawłowski, W., & Fiedor, P. 
(2016). Road accident rates: Strategies and programmes for 
improving road traffic safety. European Journal of Trauma 
and Emergency Surgery, 42(4), 433–438.

Harith, S. H., Mahmud, N., & Doulatabadi, M. (2019). 
Environmental factor and road accident: A review paper. In 
Proceedings of the international conference on industrial engi-
neering and operations management (pp. 3409–3418). http://
ieomsociety.org/ieom2019/papers/776.pdf

Hasan, N., Arif, A., Hassam, M., Husnain, S., & Pervez, U. (2011, 
March 3–5). Implementation of tire pressure monitoring sys-
tem with wireless communication [Conference session]. 2011 
International Conference on Communications, Computing and 
Control Applications (CCCA), Hammamet, Tunisia.

Hasan, T., Ahmed, I., & Al-Bar, H. O. (2014). Drivers’ perceptions 
of unsafe driving behaviors and their countermeasures: A study 
in Saudi Arabia. Jurnal Teknologi, 70(4), 33–42.

Issa, Y. (2016). Effect of driver’s personal characteristics on traffic 
accidents in Tabuk city in Saudi Arabia. Journal of Transport 
Literature, 10(3), 25–29.

Kenney, J. B. (2011). Dedicated Short-Range Communications 
(DSRC) standards in the United States. Proceedings of the IEEE, 
99(7), 1162–1182. https://doi.org/10.1109/JPROC.2011.2132790

Khan, Z. U., Al Asiri, K. M., & Iqbal, J. (2010). Injury patterns from 
road traffic accidents. Pakistan Journal of Medical Sciences, 
26(2), 394–397.

Kiss, D. S. (2016). What kind of steps shall we implement from the 
GDE matrix into driver education of Hungary to decrease risk 
of accident among novice drivers? Transportation Research 
Procedia, 14, 3821–3828.

Lee, S. M., & Al-Mansour, A. I. (2020). Development of a new 
traffic safety education material for the future drivers in the 
Kingdom of Saudi Arabia. Journal of King Saud University—
Engineering Sciences, 32, 19–26. https://doi.org/10.1016/j.
jksues.2018.11.003

Mansuri, F. A., Al-Zalabani, A. H., Zalat, M. M., & Qabshawi, R. I. 
(2015). Road safety and road traffic accidents in Saudi Arabia: 
A systematic review of existing evidence. The Saudi Medical 
Journal, 36(4), 418–424.

Ministry of Education. (2018). Higher education statistics.
Molina, J. G., García-Ros, R., & Keskinen, E. (2014). 

Implementation of the driver training curriculum in Spain: An 
analysis based on the Goals for Driver Education (GDE) frame-
work. Transportation Research Part F: Traffic Psychology and 
Behaviour, 26(PartA), 28–37.

Moravčík, E., & Jaśkiewicz, M. (2018). Boosting car safety in 
the EU [Conference session]. 2018 XI International Science-
Technical Conference Automotive Safety, Casta, Slovakia. 
https://doi.org/10.1109/AUTOSAFE.2018.8373307

Naeem, Z. (2010). Road traffic injuries—Changing trend? 
International Journal of Health Sciences, 4(2), v–viii.

Oña, J. D., Oña, R. D., Eboli, L., Forciniti, C., & Mazzulla, G. 
(2014). How to identify the key factors that affect driver per-
ception of accident risk. A comparison between Italian and 
Spanish driver behavior. Accident Analysis & Prevention, 73, 
225–235. https://doi.org/10.1016/j.aap.2014.09.020

Peck, R. C. (2011). Do driver training programs reduce crashes and 
traffic violations?—A critical examination of the literature. 
IATSS Research, 34(2), 63–71.

Qassim Traffic Department. (2018). 2018 special report.
Savenkova, E. N., & Efimov, A. A. (2019). The influence of cer-

tain factors on the specific features of the injuries inflicted to 
the children involved in the motor vehicle traffic accidents. 
Sudebno-Meditsinskaia Ekspertiza, 62(1), 4–7.

Sekaran, U., & Bougie, R. (2016). Research methods for business: 
A skill-building approach (7th ed.). John Wiley.

Stevenson, M., Faruque, S., Almajil, A., Farhan, M., Fildes, B., 
& Lawrence, B. (2016). An evaluation of the red-light cam-
era programme in the city of Dammam, the Kingdom of Saudi 
Arabia. International Journal of Injury Control and Safety 
Promotion, 24(1), 84–88.

Timmermans, C., Alhajyaseen, W., Reinolsmann, N., Nakamura, 
H., & Suzuki, K. (2019). Traffic safety culture of profes-
sional drivers in the State of Qatar. IATSS Research, 43, 
286–296.

Usman, T., Fu, L., & Miranda-Moreno, L. F. (2010). Quantifying 
safety benefit of winter road maintenance: Accident frequency 
modeling. Accident Analysis & Prevention, 42(6), 1878–1887.

Wang, D., Liu, Q., Ma, L., Zhang, Y., & Cong, H. (2019). Road 
traffic accident severity analysis: A census-based study in 
China. Journal of Safety Research, 70, 135–147.

World Health Organization. (2018). Global status report on road 
safety. https://www.who.int/publications-detail/global-status-
report-on-road-safety-2018

Xu, C., Wang, C., Ding, Y., & Wang, W. (2020). Investigation 
of extremely severe traffic crashes using fault tree analysis. 
Transportation Letters, 12, 149–156.

Yannis, G., & Cohen, S. (2016). Science, society and new tech-
nologies: Research for innovative transports set: Traffic safety 
(Vol. 4). John Wiley.


