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Abstract
Background: The Tra�c Locus of Control scale (T-LOC) measures a personality attribute revealing how a
driver generally perceives possible causes of tra�c crashes.

Objective: This study aimed to assess the psychometric properties of the Arabic version of T-LOC (T-LOC-
A) among Lebanese drivers and to test its reliability and construct validity.

Methods: A cross-sectional study was conducted between October and December 2019 among a national
sample of Lebanese drivers aged 18 years old and above, from all Lebanese governorates. A
standardized questionnaire, developed in the Arabic language, includes three sections: Socio-
demographic characteristics section, driving variables section; and the measurements section including
the T-LOC and the driver behavior questionnaire. The internal consistency of the scale was assessed
using Cronbach’s alpha. Exploratory factor analysis and con�rmatory factor analysis were performed to
examine the construct validity of the T-LOC. Correlation between T-LOC and driver behavior was assessed
using Pearson correlation. In addition, the associations between T-LOC-A and sociodemographic
characteristics were evaluated.

Results:

A total of 568 drivers participated in the study. Of the total, 69% were male and aged between 18- and 82-
years-old. In the previous three years, around 40% of the surveyed drivers had been involved in accidents
and 50.4% were penalized for tra�c offenses. The T-LOC-A had adequate psychometric properties,
revealing good to excellent reliability levels and support the original four-factor structure of the T-LOC
(α=0.85), including self (α=0.88), other drivers (α=0.91), vehicle/environment (α=0.86), and fate (α=0.66).
The con�rmatory factor analysis revealed a good data �t. Men reported a higher tendency to attribute the
responsibility for driving situations to the other drivers (p=0.024), while women believed more in fate and
luck than men (p=0.0012). Other drivers’ subscale (r=0.387, p<0.05), and self-related dimensions of T-
LOC-A (r=0.155, p<0.05) were positively correlated with the aggressive violation.

Conclusion: The Arabic-version T-LOC-A exhibited good psychometric properties. In the Lebanese driving
environment and cultural speci�cities, it is found to be a valid and reliable instrument, supporting the
three factorial structures of the original T-LOC.

Introduction
Road tra�c crashes (RTCs) have been a leading cause of injury-related deaths worldwide. Since the
human factor is one of the RTCs determinants [1], studying it can help decision-makers to spot and
design effective road safety interventions. Thus, identifying and designing methods to boost the safe
operation of motor vehicles can lead to substantial societal and organizational impact.
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Tra�c safety researchers have recognized the locus of control (LOC) as a personality attribute revealing
how a person generally perceives events to be under his/her control (internal LOC) or the control of others
or outside forces (external LOC) [2]. Hence, this variable played an important role in predicting safe driving
behaviors and determining drivers’ dangerous behaviors and crash involvement [3–6]. The LOC assumed
the presence of individual discrepancies in perceptions of the causation link between individuals’ acts
and resulting outcomes [7]. Since the concept was suggested, LOC has been widely used in a variety of
research domains, such as health psychology and tra�c safety. Perception of outcomes as the result of
external, uncontrollable in�uences, such as luck, fate, and powerful others was referred to as external-LOC
personalities, whereas internal-LOC personalities tend to consider outcomes depending on their behavior.
Hence, drivers attributing driving outcomes to internal and controllable factors [8] are more willing to take
precautionary measures [9, 10]. This has been acknowledged by several empirical �ndings that reported
regular seatbelt use [10, 11], alertness while driving [12], and applying brakes quickly when perceiving
potential danger on a driving track among individuals showing a high internal locus of control score.

Given the importance of T-LOC in tra�c safety, its relationship with driving behaviors has been the focus
of several papers [13–15]. Drivers who assigned the cause of RTCs to external LOC factors were more
prone to adopt risky driving behaviors as reported by Montag and Comrey (1987) [6]. Conversely, the safe-
driving behavior increased with the intensi�ed internal LOC attribution because these individuals were
more likely to adopt defensive driving and precautionary measures [16, 17].

The multidimensional Tra�c Locus of Control scale (T-LOC), developed by Özkan & Lajunen (2005) [14] is
used to measure the LOC of drivers. It includes 15 items focusing on all possible tra�c accident causes
structured in four factors, namely, “self”, “other drivers”, "vehicle/environment”, and “fate”. “Self”
represents drivers’ internal beliefs, and the other three factors represent external factors [14]. Since its
development, the T-LOC has been used and translated by many researchers. The Swedish [15] and
Romanian [13] versions did not conserve the same factorial structure, therefore suggesting that the
factorial structure of the T-LOC must be adapted for use in other cultural contexts and driving
environments. Hence, a further component was added to the original T-LOC in both of the mentioned
versions. In regard to the Swedish version, it comprises 17 items, and the component called “self” in the
original version T-LOC was split into two factors known as “own skills” and “own behavior” [15]. In the
Romanian version, religiosity was added as a new component and the scale was extended to include 41
items [13]. Despite the modi�cations between versions, the principal four factors in the original T-LOC
were kept. This highlights the importance of adaptation of the instrument according to the culture.

In Lebanon, RTCs are a major community health threat and their resulting injuries lay an additional
burden on an already crushed health sector. The dearth of data and the limited analysis of factors
leading to road tra�c injuries (RTIs), including human, vehicle, and environment and their interaction,
restrains the ability to implement oriented interventions. Since one of these factors was the driver
behavior, hence exploring the driver's personality traits that could trigger RTCs is considered one of the
keys for successful carrying out oriented human behavior intervention.
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Since several previous studies have shown that T-LOC predicts which drivers will adopt risk-taking
behaviors and will be involved in tra�c accidents [20, 21] and that externally-oriented people are more
prone to adopt risky behaviors [6], it is of great interest to explore this attribute among Lebanese drivers
using a recognized scale. To the best of our knowledge, the role of LOC has not been previously explored
among Lebanese drivers due to the absence of a valid instrument to assess drivers’ LOC. This study
aimed to assess the psychometric properties of the Arabic (Lebanon) version of T-LOC (T-LOC-A) among
Lebanese drivers and to test its internal and external reliability as well as its content and construct
validity. In addition, it aims to examine convergent and discriminant validity by testing gender difference
and correlation with driver behavior.

Methods

Translation and cross-cultural adaptation process
Permission was obtained from the corresponding author [14] to translate the original T-LOC questionnaire
into the Arabic language. The translation and cross-cultural adaptation of the T-LOC-A scale were
performed according to the steps proposed by Beaton et al. [22].

The 16-items version of T-LOC was translated from English to the Arabic language by two independent
bilingual native-Arabic translators. Inconsistencies found between the two translators were discussed
until consensus was reached. Then, it was back-translated by two independent native-English translators.
A committee of experts which included a road safety specialist, a psychologist, and three drivers from
different age groups reviewed the new version to verify linguistic, problematic items, and discrepancies in
terms of wording, ambiguity, and speci�c features of the Lebanese context. A consensus was reached on
keeping all the T-LOC items leading to the pre-�nal version of the translated T-LOC-A, which was piloted on
a small convenience sample of 35 drivers from all the Lebanese governorates.

Study design and participants
This cross-sectional study was carried out between October and December 2019, among Lebanese
drivers from all Lebanese governorates. Data was collected through a convenience sampling method.
Then, the collected data were weighted according to gender, age, and dwelling region, to ensure that the
age, location, and gender distributions of respondents were representative of the Lebanese population.
This procedure involved setting predetermined target �gures across gender and age for each Lebanese
governorate (Bekaa, Baalbeck-Hermel, Mount-Lebanon, Beirut, North, Akkar, South, and Nabatyeh), based
on �gures from the Central Administration of Statistics [24]. Since no updated o�cial list of drivers is
available, potential respondents were recruited from public places such as shopping areas and parking
stations. All Lebanese active drivers having 18 years or over, having a driver's license, driving regularly,
and agreeing to participate were eligible to be part of this study. This study excluded drivers who were
currently not practicing driving activities, illiterate drivers who could not understand the questions, and
non-Lebanese drivers.
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Ethical considerations
Written informed consent was obtained for each participant. They were reassured that their participation
was voluntary and that they were free to withdraw at any time. In addition, all information was gathered
anonymously and handled con�dentially. This study was conducted following the Declaration of
Helsinki. The protocol of the study was reviewed and approved by IPNET. The study design assured
adequate protection of study participants, and neither included clinical data about patients nor
con�gured itself as a clinical trial.

Data collection
A standardized questionnaire was developed in Arabic, the native language of Lebanon, and took around
10 minutes to be �lled. The �rst page of the questionnaire included a brief introduction to the background
and the objective of the survey, in addition to some instructions for �lling the questionnaire, including
three sections:

The �rst section included questions assessing socio-demographic characteristics of the study
participants, such as age, gender, education level, marital status, and working status.

The second section included exposure variables such as driving experience and annual mileage and risk
involvement (being involved in RTCs or receiving tra�c offenses during the previous three years).

The third section included 2 scales:

T-LOC consists of 16 items of which 5 items target self (e.g. own risk-taking), 6 items target other drivers
(e.g. other driver's risk-taking), 3 items target vehicle/environment (e.g. mechanical failure in the car), and
2 items target fate (e.g. bad luck). For each item, participants were asked to rank the possibility that each
of these 16 reasons could be the cause of RTCs on a �ve-point scale (1 = not at all possible; 5 = highly
possible) [14].

Driver behavior questionnaire (DBQ) is one of the most widely used instruments in tra�c psychology
developed by Reason [25]. The DBQ assessed aberrant driver behavior by asking how often they
experience speci�c types of aberrant driving behaviors on a six-point scale (1 = never; 2 = hardly ever; 3 = 
occasionally; 4 = quite often; 5 = frequently; 6 = nearly all the time) across different driver situations. The
DBQ questionnaire has four components; ordinary violations, aggressive violations, errors, and lapses.
The Arabic version of the DBQ was previously validated by Youssef et al. among Lebanese drivers
(Submitted). In our study, the internal reliability of the aggressive violations subscale was 0.89, whereas
for the simple violations subscale 0.85.

Procedure
After receiving the signed informed consent, eligible respondents were asked to complete a questionnaire
via a face-to-face approach. Two trained data collectors who were students in the tra�c major at the
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Lebanese Higher Technical School were responsible for the dissemination of questionnaires. Before
participation, study objectives and general instructions were delivered for the participants orally by data
collectors. Drivers were free to participate in the study and they didn’t receive any �nancial compensation
for their participation. For the test-retest reliability, 40 subjects were asked to �ll out the questionnaire for
the second time after almost 8 weeks.

Statistical analysis
The collected data was entered and analyzed using the statistical software SPSS (Statistical Package for
Social Sciences), version 24.0. Sample size guidance indicated that 300 or 5–10 participants per scale
item would be adequate for establishing su�cient evidence of scale validity and reliability [23]. Thus,
considering that the T-LOC has 16 items, the number of participants required would be at least 80–160.
To reduce the sampling error and increase the study power, a rough estimation was made by multiplying
the calculated sample size by 3.5, leading to a �nal sample size of 560 participants. The person who
performed data entry was not involved in the data collection process. Given that missing values
constituted < 10% of the total data, they were not substituted. Descriptive analyses were performed using
frequency and percentage for categorical variables and mean and standard deviation for continuous
variables.

A bivariate analysis was conducted using the Chi-square test to check for associations between
categorical variables and the ANOVA test to compare means of LOC subscales and the categorical
variables. Pearson correlation was used for linear correlation between continuous variables. All variables
that showed a p < 0.2 in the bivariate analysis were included in the model as independent variables.
Finally, logistic regression analyses were performed to determine the effects of T-LOC scores on risk
involvement and driver behavior.

Internal consistency was estimated using Cronbach’s alpha. A value ≥ 0.70 was considered satisfactory
[26]. The test-retest reliability was assessed by calculating the intra-class correlation coe�cient (ICC). ICC
values between 0.40 and 0.59 are considered fair, values between 0.60 and 0.74 good and between 0.75
and 1.0 excellent [27].

Content validity: Based on the review of the scale items by the panel of experts, the content validity ratio

(CVR) for each item is calculated using the following formula:  where “Ne” is the number
of experts who rated an item as “necessary” and N is the total number of experts [28]. Thus, according to
criterion values provided by Lawshe, CVR must be equal to or larger than 0.49 for each item [28]. to be
included in the initial form. The Content Validity Index (CVI) which is the mean score of those retained
items having CVR≥0.49 was calculated [28, 29].

Kaiser-Meyer-Olkin (KMO) and Bartlett tests were performed before factor analysis to evaluate the
adequacy of data for factor analysis. To examine the appropriateness of the factor structure and to
increase the validity, we split our data into two random samples using SPSS split function, one for the
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exploratory factor analysis (EFA) and one for the con�rmatory factor analysis (CFA). For the �rst sample,
we performed factor analysis using the principal axis factoring (PAF) method with Varimax rotation on
retained items from the T-LOC to identify T-LOC-A dimensions. Based on Eigenvalues > 1 and scree plot, it
was decided on the number of factors. Then, we performed a parallel bootstrapping analysis (PA) to
derive simulated eigenvalues from random samples for comparing with the observed data and to
determine the number of components or factors to retain from factor analysis.

Con�rmatory Factor Analyses (CFA)
The factorial structure of the 16-item version of T-LOC-A was subjected to con�rmatory analysis using
SPSS Amos to examine the good �t of the model to the Lebanese drivers. Con�rmatory factor analyses
(CFA) were used to compare item organization of two models: (a) exploratory factor model, and (b) the
Lebanese adapted model. To identify the best �tting model, the following goodness-of-�t statistics
indicated the best �t to the data were calculated using IBM AMOS 24.0. Estimates were derived using
maximum likelihood estimations and an overall model �t was assessed with the normative �t index (NFI),
the goodness of �t (GFI), the comparative �t index (CFI), and the root mean square residual (RMSEA). The
structural models were considered as a good �t to the data when χ2/df < 5, the GFI, NFI and CFI > 0.9, and
the Standardized Root Mean Square Residual SRMSR < 0.08 [30], and the RMSEA < 0.08 [31]. In case of a
poor �t, modi�cation indexes were observed to identify additional parameters that improved the
goodness of �t of the models [31].

Results

1. Translation and content validity
After reviewing the translation and back-translation of the T-LOC-A, and testing the pre-�nal version on 35
drivers, minor modi�cations including replacement of some ambiguous words were implemented to
obtain the �nal Arabic version. The back-translated version was very similar to the original. Two experts
considered the instrument appropriate to measure the driver’s LOC and judged that the questionnaire had
good content and face validity. All items obtained a CVR of more than 0.75. Thus, all these items were
retained. Moreover, the overall Content Validation Index (CVI) of TLOC is 0.88.

2. Socio-demographic characteristics of the study
participants:
Of the 568 drivers who participated (Table 1), the majority were male (69%) and aged between 30- and 49-
years old (42.1%). More than half of the participants (52.6%) were married and 62.1% were living in urban
areas; 58% of the drivers held a university degree or above. Out of the total, 41.0% of surveyed drivers
were involved in RTCs in the previous three years and half of them (50.4%) had received at least one
ticket in the previous three years.
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Table 1: Socio-demographics characteristics of the study sample (N = 568) n %

Gender

Male 392 69.0

Female 176 31.0

Age groups (years)

Less than 29 250 44

30–49 239 42.1

50 and above 79 13.9

Marital status

Single 239 42.1

Married 299 52.6

Other (Widowed, Separated...) 30 5.2

Education level

Secondary or less 238 41.9

University or above 330 58.1

Occupation    

Non-professional driver 508 88.7

Professional driver (taxi) 64 11.3

Annual mileage

< 6 000Km 278 48.9

≥ 6000 Km 290 51.1

Road tra�c crashes in the previous 3 years (mean ± SD) 0.87 ± 1.47  

Fines last three years (mean ± SD) 0.46 ± 0.498  

N: Frequency, %: Percentage, SD: Standard deviation

3. Factor structure of T-LOC scale

3.1 Exploratory factor analysis
The exploratory factor analysis of the T-LOC scale showed a KMO measure of 0.837 indicating adequate
sampling adequacy. In addition, Bartlett’s Test of sphericity was highly signi�cant (p < 0.001). The scree
plot of the Eigenvalues revealed a four-factor structure of the T-LOC scale. Random eigenvalues derived
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from the bootstrapping procedure showed that 4 factors that had eigenvalues over 1 would have been
selected (eigenvalues of 6.244 and 1.407). The four-factor structure explained 78% of the total variance.
The �rst factor explained 39.0% of the total variance and consisted of 6 items measuring other drivers-
based causes (items 3, 4, 8, 10, 14, 15, Table 2). Since these items described the tendency to attribute the
responsibility for what is happening in tra�c to other drivers, this factor was named ‘‘other drivers’’. The
second factor included �ve items that tapped drivers’ self-based causes and accounted for 15.7% of the
variance. We labeled this factor as “self” since all its items denote personal skills and behavior. The third
factor included three items about the vehicle and environmental-based causes and accounted for 14.5%
of the variance and was named as ‘‘vehicle and environment’’. The fourth factor included two items that
tapped fate and chance-based causes. This factor accounted for 8.8% of the variance and was named
‘‘fate’’.
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Table 2
Exploratory factor analysis of the TLOC scale among Lebanese drivers

  TLOC scale items TLOC components

Item Other Drivers Self Vehicle&
Environment

Fate

LOC15 Other drivers’ dangerous overtaking 0.957      

LOC14 Other drivers driving under in�uence of
alcohol

0.945      

LOC8 Other drivers drive often with too high
speed

0.944      

LOC4 Other drivers’ risk-taking while driving 0.912      

LOC10 Other drivers drive too close to my car 0.902      

LOC3 Shortcomings in other drivers’ driving
skills

0.842      

LOC1 Shortcomings in my driving skills   0.887    

LOC16 My own dangerous overtaking   0.886    

LOC2 My risk-taking while driving   0.809    

LOC9 If I drive too close to the car in front   0.770    

LOC7 If I drive often with too high speed   0.593    

LOC12 Bad weather or lighting conditions     0.897  

LOC6 Dangerous roads     0.885  

LOC13 Mechanical failure in the car     0.870  

LOC11 Fate       0.836

LOC5 Bad luck       0.831

E Eigenvalue 6.244 2.515 2.316 1.407

Α Chronbach alpha 0.907 0.883 0.859 0.657

V Variance 39.024 15.718 14.473 8.797

3.2 Con�rmatory factor analysis
A Con�rmatory factor analysis was performed to determine the multidimensionality model of the TLOC
scale. A priori hypothesized model, that is the 20 items of the instrument load in four factors as
suggested by the EFA displayed an unsatisfactory �t (χ2/df = 7.226; NFI, CFI and GFI < 0.9, SRMR = 0.05,
RMSEA = 0.146). The modi�cation indices inspection suggested adding error covariance between e2 and
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e1, e3 and e4, e1 and e5. These modi�cations resulted in a signi�cant improvement of the �t indices as
follow χ2/df = 2.302 < 5; NFI = 0.953, CFI = 0.973, GFI = 0.917, AGFI = 0.902, RMSEA = 0.038 and SRMR = 
0.042 < 0.05, therefore con�rming the adequacy of the model (Fig. 1).

4. Reliability of the T-LOC-A scale
The overall reliability of the T-LOC-A scale was good (α = 0.85). Alpha reliabilities for these subscales
ranged from 0.66 to 0.91. Skewness (-0.82 to 0.0.4] and kurtosis (-0.28 to 0.67] estimates for the four
factors allowed the use of parametrical correlational analyses (Table 3).

Table 3
Mean scores, Cronbach’s alpha coe�cient, skewness, and Kurtosis of the T-LOC-A scale

    All drivers (N = 568)

    Scale Mean S.D Min Max Alpha α Skewness Kurtosis

Self-related 17.08 3.79 7 25 0.88 -0.50 0.28

Other drivers 22.74 5.31 7 30 0.91 -0.82 0.61

Fate 5.87 1.98 2 10 0.66 -0.40 -0.55

Vehicle/ Env. 10.29 2.04 3 15 0.86 -0.69 1.67

T-LOC-A scale 56.21 8.42 28 71 0.85 -0.57 0.47

5. Correlation between the tra�c locus of control
dimensions and the DBQ subscales
The correlations between T-LOC-A factors ranged from 0.11 to 0.40, most of them being statistically
signi�cant (p < 0.05) with a low to very low correlation (Table 4). Other drivers’ dimension of T-LOC-A was
positively correlated with aggressive violation (r = 0.387, p < 0.05, Table 4). Notably, internal T-LOC-A
represented by self-dimension was positively correlated to aggressive violations (r = 0.155, p < 0.05). The
fate dimension was positively correlated to aggressive violation (r = 0.11, p < 0.001) and lapses (r = 0.217,
p < 0.05). In addition, the other drivers subscale was positively correlated to errors (r = 0.320, p < 0.05).
Vehicle and environment subscale was found to be correlated with lapses (r = 0.131, p < 0.05) (Table 4).
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Table 4
Correlation between the tra�c locus of control dimensions and the DBQ subscales

  Self-related Other drivers Vehicle and environment Fate

Self-related 1 − .401** 0.13* -0.11*

Other drivers − .401** 1 0.01 -0.06

Vehicle and environment 0.13* 0.01 1 -0.02

Fate -0.11* 0.06 -0.02 1

Aggressive violation 0.155* .387* 0.057 .110**

Ordinary violation -0.019 -0.012 -0.09 0.047

Errors 0.037 0.320* 0.038 0.006

Lapses 0.009 -0.026 0.031* 0.217*

Note: * Correlation is signi�cant p < 0.05, ** Correlation is signi�cant at the 0.001 level (p < 0.001)

Association between T-LOC-A and socio-demographic
variables
Gender differences revealed that men reported a higher tendency to attribute the responsibility for
different driving situations to the other drivers (Mean 22.69 (SD = 4.95) for men versus (Mean 23.45 (SD 
= 5.19 for women, p = 0.024, Cohen’s d = 0.21) while women believed more in fate and luck (Mean 5.84
(SD = 2.06) for men versus (Mean 6.24, (SD = 1.81) for women, p = 0.012, Cohen’s d = 0.30). The “self” and
“vehicle and environment” subscales measured were not signi�cantly different between men and women
(Table 5).

Fate was negatively correlated with age (r=-0.149, p < 0.001) and with the years of experience (r=-0.198, p 
< 0.001). It was also associated with annual mileage (p < 0.001). “Other drivers” scale was positively
correlated with all variables included in the analysis: age (r = 0.098, p < 0.05), years of experience (r = 
0.128, p < 0.001), and annual mileage (p = 0.007). Finally, vehicle/environment was positively related with
all the variables included in the analysis: annual mileage (p = 0.029).



Page 13/20

Table 5
Arabic Tra�c locus of control by gender

  Gender N Mean Std. Deviation P-value Cohen's d

Self Men 392 17.25 3.74 0.26 -0.20

Women 176 16.70 3.90    

Other drivers Men 392 22.69 4.95 0.024 0.21

Women 176 23.45 5.19    

Vehicle and Environment Men 392 10.30 2.16 0.13 -0.02

Women 176 10.28 1.76    

Fate Men 392 5.84 2.06 0.012 -0.30

Women 176 6.24 1.81    

Discussion
This research was designed to adapt an effective tool for measuring T-LOC among Lebanese drivers. Our
�ndings indicate that the T-LOC-A has adequate psychometric properties revealing good to excellent
reliabilities. The results from the exploratory factor analysis showed that the factorial structure of the T-
LOC-A was similar to that of the original version [14] revealing the same multidimensional structure with 4
subscales namely internal locus of control called “self”, “others drivers”, “fate”, and
“vehicle/environment”. All four factors had acceptable reliability. Its multidimensional structure is
statistically supported by satisfactory �t indices. The factorial solution of the T-LOC-A also matches the
meaning of the four broad facets of the Chinese [32], Swedish [15], and Romanian [13] versions, where
the 4 components were retained despite variation in terms of factorial structure and the content revealed
by the number of items [13]. In addition, the peculiarity between external and internal beliefs is consistent
with previous studies [3, 6, 14, 18, 19, 33]. Our study revealed that the correlations between internal and
external T-LOC factors were low to moderate, which is in line with the �ndings of previous studies on T-
LOC scales development [6, 13, 14].

The pattern of correlations between the T-LOC-A factors was for the most part similar to the �ndings of
previous studies [15, 16]. Other drivers and fate were negatively correlated with self [13]. Conversely, self
was positively correlated to vehicle/environment dimension. Our results are in line with previous studies
that also found self-scale to be positively correlated with vehicle/environment [13–15]. However, the
absence of correlation between external dimensions is inconsistent with previously studies that found
that other driver's dimensions were positively correlated with fate and vehicle/environment and that fate
was positively correlated with vehicle/environment [13]. Further studies are necessary to explain these
particular �ndings of the Lebanese drivers.
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There were gender differences in the attribution of responsibility of the RTC to the internal or the external
factors. Men reported a higher tendency to attribute the responsibility for different driving situations and
RTCs to the other drivers. However, women believed more in fate and bad luck as a contributor to RTCs.
Our results are similar to the �ndings of a study conducted among Romanian drivers, that revealed the
same pattern of responsibility attributions between men and women [6]. Considering self and vehicle-
environment scales, the results did not reveal signi�cant differences between men and women. Of note,
the present study revealed that Lebanese female drivers had the highest scores in all the T-LOC-A factors
compared to male drivers. These results were also in line with previous studies [4, 14] and for some
cases, similar to the �ndings in other �elds, such as health psychology [34].

Remarkably, the present study found that “self” was positively correlated to the aggressive violation. This
indicated that Lebanese drivers who tended to attribute the causes of tra�c accidents to themselves
might have a greater likelihood to adopt aggressive violations when driving. Consistently with the
�ndings of previous studies that suggested that increased internal LOC results in risky driving behaviors,
was in part related to drivers’ idealistic beliefs or overcon�dence in their aptitude to evade crashes [3, 4].

In addition, our study found that drivers who tended to attribute the causes of RTCs to “other drivers’’ were
more willing to adopt a dangerous behavior revealed by the aggressive violation. This might be explained
by the fact that drivers who tended to be nervous and concerned about other drivers' performances while
driving were more likely to react negatively and adopt risky behavior revealed by aggressive violations.
Interestingly, the fate dimension was also correlated to the aggressive violation. Drivers who blamed
destiny or luck to be the causes of RTCs didn’t consider themselves accountable for such incidents and
involved themselves more in dangerous driving behavior. The presence of very low correlation or even its
absence between T-LOC subscales and lapses explains the reason behind the omission of lapses when
studying the correlation between aberrant behavior and T-LOC.

Strengths
To the best of our knowledge, our study is the �rst national study that aims to assess tra�c locus of
control among Lebanese drivers. Since the main purpose of the present study is, not to describe the
Lebanese driver, but to test the T-LOC scale in a sample different from which it was �rst developed, the
study sample of Lebanese drivers is considered certainly su�cient as the participants live in different
geographical areas and drive in a different tra�c environment compared to the Turkish drivers in the
original study [14] and allows a close approximation of the �ndings to the general driver population,
especially since no such studies, taking into consideration a representative sample from all regions, were
previously conducted in Lebanon. This study would enable tra�c safety researchers in the Arabic
countries to conduct further studies in other work settings to ensure objective assessment of tra�c locus
of control.

Limitations
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First, the study cross-sectional design in nature does not allow deriving causal relationships of the main
associations. Despite weighing over gender, age, and geographical regions, selection bias might be
present given the use of the convenience sampling technique. Secondly, it relied on self-report measures
of all studied variables. Although most of the previous studies on this topic include self-report measures,
the responses may bear recall and information bias. However, the desirability cannot explain the results,
because it does not have signi�cant relationships with the study variables. Finally, since the locus of
control might be related to drivers’ con�dence [14], their forthcoming studies about T-LOC and safety
should include driving skills, con�dence, and optimism bias.

Implications
The current study contributes to literature since studies assessing tra�c locus of control are scarce. The
�rst important step in implementing interventions targeting tra�c psychology consists in identifying the
locus of control among Lebanese drivers. Hence, our study aimed to adapt and validate a tool for LOC
assessment among Lebanese drivers that could be used by both practitioners interested in reducing
accident risk and increasing road safety, as well as for researchers interested in this topic. Further training
sessions for new drivers about the necessity to adopt an internal locus of control for different tra�c
outcomes are recommended. Finally, our research contributes to the literature by highlighting the nature
of relations between driving locus of control perceptions and a wide range of demographic variables and
behavior in the road tra�c context.

Conclusion
The Arabic version of T-LOC (T-LOC-A) is a valid and reliable instrument in the Lebanese driving context
and cultural speci�cities. It supports the same factorial structure of the original T-LOC. This tool might
support the development of interventions for drivers who are prone to RTC in Lebanon. Forthcoming
studies exploring the association between T-LOC and involvement in RTCs are recommended.
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Figure 1

Multidimensional factor structure of the Arabic version of the Tra�c Locus of Control (TLOC) scale


