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Abstract: Background: Recently (in 2018), females were legally allowed to drive and use automobiles
in Saudi Arabia (SA) for the first time. This study investigated and analyzed the general fear of driving
(GFDS), perceived self-confidence (PSCR), socio-economic variables, demographic distribution, and
self-reported RTCs in novice female drivers from SA. Methods: The work was based on survey
responses from 9608 participants from the first generation of female drivers from SA. Factor analysis
was used to extract GFDS and PSCR scales. Results: Cronbach’s o values of 0.781 and 0.800 were
observed for GFDS and PSCR, respectively. Logistic regression was employed to model road traffic
collisions (RTCs) as a function of all significant variables. The results showed that of the 17.4%
of geographically distributed respondents who reported RTCs, only 4% reported severe or minor
injuries, and the rest (96.0%) of the accidents involved property damage. The GFDS and PSCR values
showed a positive association with the RTCs of novice female drivers. Furthermore, age was not a
significant influencing factor in the RTCs of novice female drivers. However, exposure factors were
positively associated with the risk of RTC involvement. Conclusions: Female novice drivers who
were single, divorced /widowed, employed, and had higher individual incomes were at higher risk
of getting into RTCs. The female drivers who hired personal trainers, compared to those who did
not, exhibited similar chances of getting involved in RTCs. An extra on-road in-traffic driving lesson
is suggested to be included in the new-driver license training program for drivers with higher GFDS
in SA.
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1. Introduction

Road traffic crashes (RTCs) are still among the leading causes of death and injury
worldwide [1]. An estimated 1.35 million global annual deaths occur due to RTCs [2]. A
substantial proportion of RTCs are attributed to young and novice drivers [3-5]. For this
reason, numerous past studies have focused on the attitudes [6], driving behavior [3,5,7,8], etc.,
of novice drivers. The aim of such studies is to understand and establish factors leading to the
over-representation of novice drivers in RTCs. In this process, crash and behavior-predictive
models have been developed to assist in devising traffic safety measures and improvements
in driver training programs [9-11].

The analysis of self-reported accidents involving male and female novice drivers
(young and middle aged) has revealed that different driving conditions/circumstances
(day/night; slippery roads, etc.) lead to different crash risk levels among the various
classes of drivers [7]. An earlier study showed no significant association between driving
confidence in slippery road conditions and the crash frequency due to slippery road
conditions among novice drivers [6]. It was also established that novice drivers perceive
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hazards less holistically, overestimate their driving skills, and take risks more frequently
than experienced drivers [3]. Non-fatal accidents were found to be due to errors in attention
and visual searching, speeding, as well as errors in hazard recognition and emergency
maneuvers [8]. Young learner drivers who practiced driving from 16 years of age before
acquiring a license at 18 showed an up to 40% lower risk of being involved in traffic
crashes [12]. Young female novice drivers were reported to drive less frequently and
showed fewer chances of being involved in a traffic crash than their male counterparts [13].
The findings from these and similar studies play a crucial role in understanding and
decreasing road traffic accidents among novice drivers.

Saudi Arabia (SA) is among the countries struggling with a high number of RTCs,
reporting a fatality rate of 28.8 per hundred thousand in 2018 [2]. This fatality rate is
significantly higher than those of similar countries in the Gulf region, such as the United
Arab Emirates, with 18.1/100,000, etc. According to the Saudi Ministry of the Interior—
General Directorate of Traffic (MI-GDT), a total of 437,602 RTCs were recorded in 2019,
with more than 37% reported from the capital city of Riyadh [14]. These RTC statistics are
high for a population of 34.2 million [15]. A significantly higher proportion of young male
Saudi drivers were reported to be involved in severe injury and fatal RTCs than older male
drivers [16,17]. The reason for this was that young Saudi male drivers were associated
with risky, aggressive, and high-speed driving behavior [18-20]. More than 50% of young
male Saudi drivers who engaged in risky driving behavior also engaged in stunts and
dangerous driving activities [19]. On 24 June 2018, a law restricting females from driving
in SA was abolished. Since then, a significant number of females have claimed their rights,
secured a driving license, and are now also behind the wheel [21]. According to MI-GDT
accident statistics from 2019, 5295 male and 730 females lost their lives in RTCs, whereas
25,314 males and 4903 females were injured [16]. These accident statistics did not separate
the number of accident victims involved in the crash as passengers, pedestrians, drivers,
etc. However, a significantly higher number of males were involved in RTCs than females,
at a minimum ratio of 5:1. In addition, almost all previous RTC studies reported from SA
were based on data consisting of male drivers’ behavior and their involvement in RTCs.
Thus, a good overview of the variables associated with male RTC involvement is available
in the literature, and several such studies have been mentioned in this section. However,
there is little to no in-depth studies reporting on RTCs involving female drivers from SA.

This study is one of the first to report findings on female drivers and their accident
involvement from SA. What makes this study more interesting is that most previous studies
on novice drivers (either male, female, or both) have been based on drivers aged between
16 and 20 years old [8,10,12,13,19] or between 17 and 25 years old [18,20,22], whereas this
study is more comprehensive. The few studies that have included novice drivers aged
over 25 had to deal with the problem of limited representation and a less comprehensive
age range for the older age group [6,7,11]. In this study, the previous absence of the right to
drive among women in SA resulted in a novice driver population encompassing a broader
age range (from 17 to 66 years). Both young and middle-aged drivers are well represented.

The main purpose of this study is to investigate the factors influencing the RTCs of
novice females from Saudi Arabia (SA). Variables considered in this work include driver
attributes such as a fear of driving and perceived self-confidence, as well as socio-economic
and demographic factors.

2. Materials and Methods

Nine thousand six hundred and eight (9608) female participant responses were ana-
lyzed in this study. The mean =+ standard deviation (SD), maximum, and minimum age
of the participants were 38.2 & 8 years, 66 years, and 17 years, respectively. The average
period of driving experience among participants was 10.8 months (SD = 6 months). Partici-
pants were from the first generation of female drivers in Saudi Arabia. The driving license
procedure includes limited hours of driving lessons and virtual driving simulation within
the driving school environment, followed by physical and virtual driving tests.
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The data utilized in this study were extracted from a national survey study conducted
from June to November of 2019 [21]. The criteria for selection included female participants
of all ages, who had obtained a driving license after 26 September 2017, and who were
currently driving within Saudi Arabia. Only RTCs in which the participant was the drivers,
which occurred after the ban on female driving was lifted, were considered. Self-reported
RTCs were used in this study [5,18,22-24], making it easier to establish a relationship
between crash involvement and some key driver attributes. Socio-demographic variables,
such as the participants’ age, education level, employment status, marital status, travel
time to work/study and the frequency of this travel, income levels, the use of a private
trainer, the average duration of driving experience, etc., were collected and analyzed.

Additionally, six items with five-point Likert scale questions (see Table 1) that ex-
plored the participants’ driving-related fears, perceived self-confidence, and fear of public
judgment/criticism were included. Previous studies have utilized specific driving events
and circumstances (e.g., driving at night, in the rain, in peak hours, in congested traffic,
etc.) to estimate driving confidence [25,26]. Several studies used a similar approach to
estimate driving fear or phobia by considering situational avoidance or the expression of
confidence in such driving events/circumstances as indicative of a participant’s level of
fear [27,28]. The results have shown that no significant association exists between such
driving fear scales and RTCs [27]. In this study, a simple and generalized driving fear score
(GDFS) was used to capture the overall state of fear of the novice drivers’ minds during
their early driving stage. Conventional fear of driving scales include specific questions and
circumstances that novice drivers might not have experienced and which can always be
avoided, especially if they appear too risky. It has been established that older drivers avoid
driving when they feel less confident [25]. These reasons could explain why the RTCs of
drivers are unrelated to their expressed fears or their level of fear as captured by these
scales. In addition, specific circumstance/event questions have the potential to skew the
general average level of driving fear associated with a given driver because the mental
average provided by the driver themselves could be different from that computed using
the known scales. For the same reason, the simplified perceived self-confidence rating
(PSCR) of the participants, which is independent of driving, was also analyzed because
the conventional scale of driving confidence was also reported not to be associated with
driving performance [29] or with the risk of RTC [6].

The association between self-reported RTCs and the studied variables was analyzed
using Chi-squared statistics. Factor analysis was employed to extract three constructs from
the six items assessed using the five-point Likert scale. Cronbach’s alpha statistics for
factors with more than 1 item were estimated to ensure internal consistency and reliability.
Spearman’s coefficient of correlation p was used to examine the inter-relationship between
the extracted components. Finally, ordinal logistic regression analysis (with the logit link
function) was used to model RTC involvement. MiniTab™ 18 and IBM SPSS™ (26th
version) statistical software were utilized to carry out the statistical analysis.
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Table 1. Self-reported road traffic accidents stratified by demographics and other variables, N = 9608.
Accident Free = Property Damage Seﬁ:::)srlil?j Chi-Squared
(N = 7865) Only (N = 1672) Jury q
(N =70)
Variables Categories N (%) N (%) N (%) (p-Value)
18-25 1618 (83.15) 315 (16.19) 13 (0.67) 5.268
Age_Group 26-35 3592 (82.05) 751 (17.15) 35 (0.80) (0.261)
36 and above 2655 (80.87) 606 (18.46) 22 (0.67)
Married 3791 (85.34) 631 (14.21) 20 (0.45) 85.484 **
Marital Status Single 3081 (80.13) 729 (18.96) 35 (0.91) (<0.001)
Divorced/widowed 993 (75.23) 312 (23.64) 15 (1.14)
Nationalit Saudi 7063 (81.32) 1558 (17.94) 65 (0.75) 18.648 **
Y Non-Saudi 802 (87.08) 114 (12.38) 5 (0.54) (<0.001)
Provi Ar-Riyad 6622 (81.31) 1464 (17.98) 58 (0.71) 12.287 *
rovince Others 1243 (84.96) 208 (14.22) 12 (0.82) (0.002)
High school and lower 1408 (83.07) 276 (16.28) 11 (0.65) 11.802 *
Education Level College Education 5492 (82.19) 1142 (17.09) 48 (0.72) (0.019)
Higher Degree 965 (78.46) 254 (20.65) 11 (0.89)
Employed 4468 (78.21) 1197 (20.95) 48 (0.84) 127.428 **
Employment Status Unemployed 3397 (87.24) 475 (12.20) 22 (0.57) (<0.001)
None 1840 (88.85) 220 (10.62) 11 (0.53) 152.546 **
<5000 SAR 1985 (84.76) 342 (14.60) 15 (0.64) (<0.001)
Individual Income Level 5000 to < 10,000 2112 (78.95) 539 (20.15) 24 (0.90)
10,000 to < 15,000 1151 (77.61) 325 (21.92) 7 (0.47)
15,000 SAR and above 777 (75.00) 246 (23.75) 13 (1.26)
0-14 min 1790 (85.16) 302 (14.37) 10 (0.48) 62.209 **
Travel Time to 15-29 min 3110 (82.91) 610 (16.26) 31(0.83) (<0.001)
Work /Education 30-44 min 1925 (81.16) 433 (18.26) 14 (0.59)
>45 min 1040 (75.25) 327 (23.66) 15 (1.09)
. 0—4 times 2412 (84.81) 418 (14.70) 14 (0.49) 25.208 **
W‘f\fklg /TErilp Frte.q' to 5-9 times 3485 (80.56) 808 (18.68) 33 (0.76) (<0.001)
ori/Bducation >10 times 1968 (80.76) 446 (18.30) 23 (0.94)
0-5 months 1775 (83.77) 329 (15.53) 15 (0.71) 22.622*
Average Period After 6-11 months 2275 (83.18) 441 (16.12) 19 (0.70) (0.001)
License 12-17 months 2801 (81.05) 632 (18.29) 23 (0.67)
>18 months 1014 (78.18) 270 (20.82) 13 (1.00)
Private Trai NO 6157 (81.85) 1310 (17.42) 55 (0.73) 0.007
rivate [rainer YES 1708 (81.92) 362 (17.36) 15 (0.72) (0.997)

* Significant association (p-value < 0.05); ** Significant association (p-value < 0.001).

3. Results

Table 1 summarizes a cross-tabular analysis of the association between observed
variables and the RTC involvements of the female drivers. Out of the 9608 respondents,
1672 (17.40%) of them reported having been involved in property damage crashes, whereas
only 70 (0.72%) were involved in road traffic accidents involving minor or serious injury.
Except for participants’ age and hiring a private trainer, all other observed variables were
significantly associated with participants being involved in an RTC (p-value < 0.05). A
substantially higher proportion of “divorced/widowed” and “single” female drivers were
involved in RTCs as compared to “married” female drivers (p-value < 0.001). More “Saudi”
female drivers reported being involved in RTC than their “non-Saudi” counterparts. Female
drivers with higher education levels reported being involved in traffic crashes more than
those with lower education (p-value = 0.019). A larger proportion of “employed” female
drivers reported being in RTCs than those without employment (p-value < 0.001). The
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(a)

ratio of participants with higher “individual income” that were involved in RTCs was
significantly higher than those with lower individual income (p-value < 0.001). A higher
percentage of female driver respondents with longer “travel time to work/education” were
involved in a traffic crash than those with shorter travel times (p-value < 0.001). A lower
proportion of female drivers with lower “weekly trip frequencies” were involved in a road
traffic accident than those with higher trip frequencies (p-value < 0.001). A significantly
higher percentage of female drivers who secured licenses earlier reported being involved
in RTCs than those who obtained their licenses later (p-value < 0.001). This implies that the
length of the period from securing a driving license to the present significantly influences
the participants’ chances of getting involved in a traffic crash.

Figure 1 shows the percentage of geographical distribution of the RTCs reported
by trained and licensed drivers from the various driving schools across SA. The high-
est percentage of severe- or minor-injury RTCs (1.44%) was reported by Eastern drivers
who received their licenses from the women'’s driving school at Imam Abdulrahman
bin Faisal University. Drivers who obtained a license from the Saudi driving school at
Princess Noura University in Riyadh reported the highest percentage of property damage
accidents (17.78%).
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Figure 1. Spatial distribution of RTC types across Saudi Arabia: (a) percentage of RTC-free drivers, (b) percentage of drivers
who reported property damage RTCs, (c) percentage of drivers who reported minor- or serious-injury RTCs.

Table 2 presents the descriptive statistics of the six five-point Likert scale items pre-
sented to the participants. Factor analysis using oblimin rotation with Kaiser normalization
was employed to extract three factors from the set of listed items, as shown in Table 3. The
rotation converged in four iterations with a 0.63 Kaiser-Meyer—-Olkin measure of sampling
adequacy. Bartlett’s test of sphericity showed statistical significance (x? = 16725.01, df = 15,
p-value < 0.001). The three factors explained 80.03% of the total variance. Items #1, #2,
and #3 were loaded together to form factor 1 (mean = 8.97, SD = 3.10, ranges from 3
to 15). Factor 1 represents the general fear of driving score (GFDS). The higher the GFDS,
the stronger the fear of driving of the participant. Items #4 and #5 were loaded together
and were selected to form factor 2 (mean = 9.34, SD = 1.28, ranges from 2-10). Factor 2
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represents the respondents’ perceived self-confidence rating (PSCR) regarding their new-
found freedom and decision to drive. Cronbach’s « of 0.781 and 0.800 were observed
for factor 1 (GFDS) and factor 2 (PSCR), respectively. This indicates good reliability and
internal consistency of the two constructs. Item #6 did not fit into any of the previous two
factors and was considered as factor 3. Factor 3 represents the participants’ concern/fear
of public judgment when seen driving. The term ‘fear of public criticism on decision to
drive (FPCDD)’ was used to summarize this factor.

Table 2. List of items measuring general fear of driving, perceived self-confidence, and concern for public judgment.

Now That You Actually Drive within the Kingdom, to What Extent Do You Agree with the Below Statements Regarding Your

Feelings?
Statement Mean St. Dev Maximum Minimum
Ttem#1: T am still a little bit scared when I drive 2.3 1.2 5.0 1.0
Item#2: I am afraid that I will get involved in a traffic accident 2.8 1.3 5.0 1.0
Item#3: I am concerned about getting bothered by other drivers’
behavior while driving 38 12 50 10
Item#4: I feel proud of myself 47 0.7 5.0 1.0
Item#5: I feel confident 4.7 0.7 5.0 1.0
Item#6: I am concerned about what the community thinks about 16 11 5.0 1.0

me driving

1-Completely disagree, 5-Completely agree, St. Dev-Standard Deviation.

Table 3. Pattern matrix for various items.

Items Factor 1 Factor 2 Factor 3
#1 0.829 —0.115 0.043
#2 0.889 —0.057 —0.009
#3 0.770 0.132 —0.014
#4 0.085 0.919 —0.007
#5 —0.099 0.902 0.005
#6 0.001 0.008 1.001

The associations between GFDS, PSCR, and FPCDD and RTC involvement are pre-
sented in Table 4. Statistically, a significant association existed between participants” GFDS
and traffic crash involvement (p-value < 0.001). Female drivers with higher GFDS were
involved in RTCs more than those with lower GFDS. More female drivers with higher PSCR
values were also involved in RTCs than those with low PSCR values (p-value = 0.013). No
significant association was found between RTC involvement and FPCDD (p-value > 0.05).
A fair degree of correlation was observed between the three components. FPCDD was
found to be positively correlated with GFDS (p = 0.271, p-value < 0.001). This implies
that participants with high FPCDD will more likely exhibit higher GFDS. But PSCR corre-
lated negatively with FPCDD (p = —0.25, p-value < 0.001), meaning that higher PSCR in a
participant indicates a good chance that the participant will demonstrate lower FPCDD.
A weak negative correlation was also observed between GFDS and PSCR (p = —0.212,
p-value < 0.001). Female drivers with high PSCR values were likely to exhibit lower GFDS.
Both GFDF and PSCR were considered in the traffic crash regression model because of
the low inter-correlations between the two constructs (—0.70 > —0.212 < 0.70), and their
significant association with traffic crash involvement.
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Table 4. Self-reported road traffic accidents stratified at various levels of the new constructs.

Accident Free Property Damage Minor and Serious Chi-Squared
(N = 7865) Only (N = 1672) Injury (N = 70) 1
Variables Categories N (%) N (%) N (%) (p-Value)
GFDS <6 1178 (86.24) 181 (13.25) 7(0.51) 27.602 **
6-10 4053 (82.06) 849 (17.19) 37 (0.75) (<0.001)
11-15 2634 (79.77) 642 (19.44) 26 (0.79)
PSCR <9 2255 (83.18) 430 (15.86) 26 (0.96) 8.711*
9-10 5610 (81.35) 1242 (18.01) 44 (0.64) (0.013)
FPCDD Not Afraid 6528 (81.74) 1402 (17.56) 56 (0.70) 6.042
Not sure 630 (83.67) 120 (15.94) 3 (0.40) (0.196)
Afraid 707 (81.45) 150 (17.28) 11 (1.27)

* Significant association (p-value < 0.05); ** Significant association (p-value < 0.001).

Because GFDS is a training-driving-related construct, the associations between GFDS
and various driving schools, travel time to work, and trip frequency were also analyzed.
No significant connection was found between the driving schools where drivers received
their license and the GFDS of drivers (p-value = 0.814). GFDS was also found to be
unassociated with the “travel time to work/education” of the drivers (p-value = 0.790).
However, the “weekly trip frequency” of the drivers was slightly associated with their
GFDS (p-value = 0.045).

A regression model of RTC involvement is presented in Table 4. The test of the slopes
of the regression model yielded a significant result (p-value < 0.001), which indicates that
traffic crash involvement was significantly associated with at least one of the predictors.
The model’s deviance (goodness of fit) was insignificant (p-value > 0.05), indicating that the
predicted probabilities did not deviate from the observed probabilities. The duration of the
period after obtaining the license (months), travel time to work/education (minutes), PSCR,
and GFDF were used as covariates, whereas other categorical variables were considered as
factors. All predictors in the model showed significant associations with RTC involvement
except “education level”. The “education level” was kept in the model because it showed a
p-value very close to the significance level of 0.05 and improved the model’s predictability.

Drivers showed an increased probability of being involved in a road traffic accident
(odds ratio = 1.05, p-value < 0.001) for every unit increase in GFDS. Similarly, female
drivers with higher PSCR values were associated with a 1.05 times higher risk of getting
involved in an RTC (p-value = 0.020). For every 1-min increase in travel time, there was
an associated 1.01-times-higher chance of being involved in a traffic crash (p-value < 0.05).
There was a 1.02-times-higher tendency to get into a traffic crash for every month that
passed after the time when the driver obtained their license (p-value < 0.001). “Single”
and “divorced /widowed” female drivers showed 1.49 and 1.78 higher tendencies to get
involved in RTCs, respectively. “Employed” female drivers were 1.33 times more likely
to report being in traffic crashes than their “unemployed” counterparts. Drivers earning
individual income showed increased odds of being in traffic crashes than those without
an individual income. The increase in the odds ratios from “none” to higher levels was
consistent with the previously observed results, as shown in Table 5.
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Table 5. Ordinal logistic regression model for the self-reported road traffic accidents.

Predictor Coefficients Standard Error  Z-Value p-Value Odds Ratio 95% CI
Constant(1) —7.21468 0.29253 —24.66 <0.001
Constant(2) —3.76234 0.26661 —14.11 <0.001
GFDS ** 0.05127 0.00895 5.73 <0.001 1.05 1.03-1.07
PSCR * 0.05252 0.02266 2.32 0.020 1.05 1.01-1.10
Period after obtaining license ** 0.02454 0.00458 5.36 <0.001 1.02 1.02-1.03
Travel time to work/education ** 0.00921 0.00151 6.11 <0.001 1.01 1.01-1.01
Marital status **
Married reference
Single 0.40116 0.06062 6.62 <0.001 1.49 1.33-1.68
Divorced /widowed 0.57484 0.07840 7.33 <0.001 1.78 1.52-2.07
Education level
High school and lower 0.21187 0.10879 1.95 0.051 1.24 1.00-1.53
College Education —0.01312 0.08319 —0.16 0.875 0.99 0.84-1.16
Higher Degree reference
Employment Status **
Employed 0.28271 0.08494 3.33 0.001 1.33 1.12-1.57
Unemployed reference
Individual income **
None reference
<5000 SAR 0.09698 0.09920 0.98 0.328 1.10 0.91-1.34
5000 to < 10,000 0.42174 0.11366 3.71 <0.001 1.52 1.22-1.91
10,000 to < 15,000 0.49896 0.12365 4.04 <0.001 1.65 1.29-2.10
15,000 SAR and above 0.67714 0.13157 5.15 <0.001 1.97 1.52-2.55

* Significant association (p-value < 0.05); ** Significant association (p-value < 0.001).

4. Discussion

Univariate and logistic regression analyses were performed to analyze the connection
between self-reported RTCs involving novice female drivers from SA with their GFDS,
PSCR, socio-economic variables, demographics, etc. The study included novice drivers
from young (18-25 years), intermediate (26-35 years), and middle (36-66 years) age cat-
egories. The participant drivers had an average of 10.8 months of driving experience
(SD = 6 months). The reliability and internal consistency of the GFDS and PSCR scales
were assessed and established.

The majority of the drivers were not involved in any form of RTC; only 17.40% and
0.72% reported property damage and minor/serious-injury RTCs, respectively. No fatal
RTCs were reported among the novice female drivers. This finding is in accordance with
previous studies on female drivers from Australia, who mainly reported property damage
RTCs [23]. Another study showed that women drivers are generally involved in less severe
RTCs [30]. This is a positive outcome given the high rate of fatal RTCs among young
male novice drivers from SA [16,19]. It also debunks earlier pessimistic predictions made
by several conservative individuals and religious clerics about the supposed threat of an
increase in the incidence and severity of RTCs due to the new female driving law [31].

No significant differences in RTC involvement between the very young (18-25 years),
intermediate (26-35 years), and the older (above 36 years) novice female drivers were ob-
served. This is because, regardless of the significant difference in tge ages of the driver pop-
ulation, they are all inexperienced (with an average driving duration of 10.8 &£ 6 months).
A similar observation was reported in a comparative study of young novice drivers
(16-19 years) [8]. However, in cases where the different driver groups have significantly
different driving experiences, younger drivers have been found to be more frequently
involved in RTCs than middle-aged drivers [23,30]. This reaffirms findings from previous
studies, which showed that the impact of driving experience exceeded that of age at the
early stage of driving [4,8]. Similarly, no association between RTCs and additional private
training was observed in this study. This is a positive indication that the current public
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driver training program provides the basic required training and even that additional
private training does not make a difference regarding risks of RTC.

The average travel time to work/education, weekly trip frequency, and average du-
ration of holding a driving license were proportional to the amount of driving. These
variables showed a positive relationship with the RTC involvement of drivers. This is in
line with the findings from another study, showing that the risk of RTCs in novice drivers in-
creases with the distance driven during the first 24 months of driving [7]. Consistently with
the observations of the current study, other studies have also shown that married females
tend to have a lower risk of being involved in RTCs than single and widowed /divorced fe-
male drivers [23,32]. This might not be unassociated with a potential higher trip frequency
of single/widowed/divorced female drivers as compared to married drivers, because
weekly trip frequency showed a positive association with the RTC involvement of the
participants. For a similar reason (most likely), the “employed” drivers showed a higher
tendency to be involved in RTCs than the unemployed. Similar observations with respect
to employment status were also previously reported by Sehat et al. [32].

Although “education level” showed some association with RTC, it was not found to be
a significant predictor of RTC involvement among these female drivers. This observation is
also consistent with a previous study on young male drivers’ RTCs in the same country [18].
Drivers with higher “individual income” showed a higher likelihood of being in an RTC
than those with lower income. Participants with higher “individual income” are mainly
employed and travel more frequently. As a result, they are more exposed as compared to
those with lower income levels.

The odds of drivers getting into RTCs increases with an increase in GFDS. Novice
female drivers with a stronger fear of driving are more likely to be involved in RTCs than
those with less fear. Previous studies that used the conventional fear of driving scale, which
consisted of specific driving event items, reported a non-association of driving fear with
RTC [27]. The GFDS employed in this study showed a significant association with the
RTC involvement of these novice drivers. As mentioned earlier, this could be because the
conventional scales used in previous studies captured specific situations that drivers feared
and avoided during their driving [25], or these driving fears may be independent of the
RTC involvement of the drivers, as reported. Another possible reason for this observation
is that findings from the previous studies were mostly based on experienced and older
drivers, whereas this study was based on novice female drivers from a wide range of age
categories (young to middle-aged). The association of GFDS with RTCs could also be due
to the limitations of the new driver-license training program, which include only limited
driving lessons in isolated real and virtual environments. It was mentioned in Section 3
that the GFDS values were uniform across all the driving schools in KSA. The new drivers
in KSA do not undergo in-traffic lessons/monitoring, as practiced in some countries with
better road traffic safety records. Based on findings from the GFDS scale, on-road in-traffic
driving lessons can go a long way in reducing the fear of driving among new drivers. As a
result, it would be a welcome development and a further step toward safer roads if on-road
in-traffic lessons could be added to the new-driver-license training in KSA.

The observed higher tendency towards RTCs in female drivers with higher PSCR
values could be associated with some of the novice drivers’ natural over self-confidence.
Earlier studies have shown that novice drivers tend to overestimate their driving skills,
underestimate the risk of potential hazards, and take uncalculated risks [3]. However, the
fear of public judgment on being seen driving (FPCDD) was not found to be associated
with RTCs in this study. This item and finding are unique to this study. The category was in-
tended to capture the effect of potential cultural stigmatization that some of the new female
drivers might have been subjected to in their RTC involvements. It is general knowledge
that SA is a highly conservative country with some portion of the population that is op-
posed to the new female driving rights [31]. A similar fear of public judgment/resentment
in female drivers has also been reported among ultra-orthodox Jewish communities in
Israel [33]. In this study, we found there to be no significant association between the fear
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of public stigmatization among the female drivers and their involvement in RTCs. This
finding is not an indication of the absence of incidences of stigmatization or harassment
faced by female drivers.

5. Conclusions

Based on the findings from this study and some other previous studies, age is not
a significant influencing factor in RTCs involving novice female drivers. But exposure
(trip frequency, travel time to work/education, duration after license, etc.) is positively
associated with the risk of RTC involvement in female novice drivers. Female novice drivers
who are single, divorced /widowed, employed, and have higher individual incomes are
at higher risk of getting into RTCs. Female drivers who hired private trainers and those
who did not have a similar risk of getting involved in RTCs. The general fear of driving
(GFDS) and perceived self-confidence (PSCR) scales utilized in this study showed good
reliability, internal consistency, and a positive association with RTCs. Further evaluation of
these simple scales is recommended to establish repeatability because the new scales can
serve as additional criteria for targeted intervention programs to curb RTC levels in novice
drivers. An example of such an intervention is providing extra on-road in-traffic lessons to
new drivers who showed higher GFDS values.

This study revealed that the rate of severe- or minor-injury RTCs was 1.44%. Drivers
who obtained a license from the Saudi driving school at Princess Noura University in
Riyadh reported the highest percentage of property damage accidents (17.78%).

Some of the limitations of this study that are worth noting are similar to those reported
in previous studies that also utilized self-reported RTCs [18]. It should be mentioned that
the use of self-reported RTCs in the study was justified, considering the objectives and
scope of the study. Findings from the study can be considered valid for the population
sample. Moreover, the large number of participants included in the study is a positive
factor that should be considered with regards to the reliability of the constructs/scales
used in the study.
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