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Introduction: Heterogeneous driving populations with many different origins are likely to have various
sub-cultures that comprise of drivers with shared driver characteristics, most likely with dissimilar traffic
safety cultures. An innovative methodology in traffic safety research is introduced which is beneficial for
large datasets with multiple variables, making it useful for the multi-variate classification of drivers, driv-
ing attitudes and/or (risky) driving behaviours. Method: With the application of multidimensional scaling
analysis (MDS), this study explores traffic safety culture in the State of Qatar using a questionnaire and
investigates the similarity patterns between the questionnaire items, aiming to classify attitudes towards
risky driving behaviours into themes. MDS is subsequently applied to classify drivers within a heteroge-
neous driving sample into sub-cultures with shared driver characteristics and different risky driving atti-
tudes. Results: Results show that acceptance of speeding is highest among the young Arabic students and
acceptance of distraction and drivers’ negligence such as phone use and not wearing a seatbelt is highest
among male Arab drivers. Acceptance of extreme risk-taking like intoxicated driving and red-light run-
ning is highest among South-Asian business drivers. Conclusion: It is important and practical to under-
stand risky behavioural habits among sub-cultures and thereby focussing on groups of drivers instead
of individuals, because groups are easier to approach and drivers within sub-cultures are found to influ-
ence each other. By indicating which groups of drivers are most likely to perform specific risky driving
themes, it is possible to target these groups and effectively emphasise certain subsets of risky driving
behaviours during training or traffic safety education. Practical Applications: This study provides guidance
for the improvement of driver education and targeted traffic safety awareness campaigns, intending to
make changes to attitudes and habits within specific driver sub-cultures with the aim to improve traffic
safety on the longer term.

� 2020 National Safety Council and Elsevier Ltd. All rights reserved.
1. Introduction

The 8th leading cause of death for people of all ages are Road
Traffic Crashes (RTCs), with around 135 million fatalities and 50
million injuries per year (Ameratunga, Hijar, & Norton, 2006;
World Health Organization [WHO], 2018). Reduction of traffic
fatalities is unconditionally linked to the improvement of traffic
safety, making traffic safety an essential aspect of life. Improving
traffic safety is a challenging goal that receives increasing attention
worldwide. Previous research found that approximately 90–95% of
the traffic crashes are related to human error and driving beha-
viour (Evans, 1996; Lajunen, Parker, & Summala, 2004; Young &
Salmon, 2012). Among these human factors that are found to
increase the chance for a road traffic crash (RTC) are behavioural
factors that promote risk taking while driving, like habitual speed-
ing, indecent driving behaviours, intoxicated driving and not using
a seatbelt (Petridou & Moustaki, 2000). In the State of Qatar in
specific, crashes caused by reckless driving cover almost half of
the total RTCs per year (Timmermans et al., 2019b). Several road
safety initiatives have intended to examine the safety attitudes
and risky driving behaviours of drivers. For example, the Social
Attitudes to Road Traffic Risk in Europe (SARTRE) are projects
funded by the European Union Commission to measure road users’
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attitudes and beliefs on risky driving and safety measures (Antov,
Banet, Barbier, Bellet, Bimpeh, & Boulanger, 2012; Cauzard,
2004a; 2004b). In addition, the E-Survey of Road users’ Attitudes
(ESRA) is an international project, initiated by a joint collaboration
to assess the traffic safety culture, attitudes and behaviour of road
users on several safety indicators (Meesmann & Torfs, 2019), such
as speeding (Holocher & Holte, 2019) or distraction by mobile
phone use (Pires, Areal, & Trigoso, 2019). The aim of the periodic
ESRA project is to provide scientific evidence for policy makers
(Meesmann, Torfs, Nguyen, & Van den Berghe, 2017). Finally, the
Young Europeans Acting for Road Safety (YEARS) is a project initi-
ated by the European Road Transport Safety Council (ETSC) focused
on young novice drivers, because young, inexperienced drivers
pose a higher risk for (fatal) RTC’s (Atchison, 2017). This higher risk
is found to be related to various aspects, like a lack of driving expe-
rience (Fisher, Caird, Horrey, & Trick, 2016; Yamani, Samuel,
Knodler, & Fisher, 2016), distraction and lack of attention often
caused by mobile phone use (Kingery et al., 2015), infrequent use
of seatbelts (Litt, Lewis, Linkenbach, Lande, & Neighbors, 2014),
speeding (Amponsah-Tawiah & Mensah, 2016), poor risk percep-
tion (Ivers et al., 2009), peer pressure (Ross, Jongen, Brijs, Brijs, &
Wets, 2016) and regular display of general risk-taking behaviours
(Abay & Mannering, 2016). On a global level, speeding violations,
aggressive behaviour in traffic, drivers’ distraction and being under
influence of alcohol and/or drugs while driving, are rising problems
that significantly affect traffic safety on the roads. Despite these
common international risky driving behaviours, there is interna-
tional diversity in traffic safety related to cultural differences in
environmental road design and traffic enforcements, as well as cul-
tural variations in the driving population (Edwards, Freeman,
Soole, & Watson, 2014; Ward & Özkan, 2014).

Cultural variety is not only visible between countries but also
within nations, between sub-populations. Therefore, when study-
ing traffic safety, it is important to take a holistic approach by
investigating cultural influences on a national as well as sub-
cultural level through the study of smaller cultural groups within
countries (Edwards et al., 2014). The impact of traditional
approaches to improve traffic safety, such as environmental road
design and traffic law enforcements are significant but are also
found to be scarce and weaken over time, because they do not
tackle the underlying cultural believes and attitudes towards risky
driving within the populations’ sub-groups (Ward & Özkan, 2014).
On the other hand, the recently developed concept ‘traffic safety
culture’ is globally used to improve traffic safety on the longer
term, by focusing on changing the traffic safety resistance among
different sub-cultures. Traffic safety culture aims to adjust the cul-
tural shared cognitions, beliefs and normative perceptions of sub-
groups within society into acceptance, instead of denial, of risk in
order to increase general compliance with traffic safety regulations
(Ward & Özkan, 2014). Similar cognitions about traffic safety are
often shared by a group of people from the same sub-culture,
because joint cognitions are based on shared values and believes
about common ways to behave and collective experiences (Ward,
Linkenbach, Keller, & Otto, 2010). The likelihood of risky driving
behaviours increases if the driver’s sub-culture accepts, encourages
and reassures the engagement in risky driving, and the driver itself
cognitively justifies risky driving behaviours and rationalises and
denies the consequences (Gerard, Gibbons, Reis-Bergan, & Russel,
2000). In line with this, Ward et al. (2010: p. 9) quote ‘‘the cogni-
tive strategy of not thinking about the consequences of risky beha-
viour will increase the propensity to engage in that risky
behaviour”.

This study investigates traffic safety culture in the State of Qatar
by means of a questionnaire. Timmermans, Alhajyaseen,
Reinolsmann, Nakamura, and Suzuki (2019a) previously studied
traffic safety culture among the professional taxi and public bus
drivers in the State of Qatar and found that driving experience
and origin had significant impact on the personal acceptance of a
variety of risky driving behaviours. The State of Qatar is a unique
country in comparison to other countries with regards to its
heterogeneous driving population with multiple sub-cultures.
Qatar has many expatriates from approximately 55 different
nationalities who live and work in Qatar, resulting in a driving pop-
ulation with a large variety of origin. The Traffic Department
within the Ministry of Interior of the State of Qatar reveals that
per 31st of December 2016 only 7% of the general driving popula-
tion is Qatari. The other 93% of the driving population is non-
Qatari, with 23% having an Arabic origin, and 70% are drivers from
other non-Arabic origins. Unsafe road situations can be expected
with a culturally heterogeneous driving population that is accus-
tomed to different driving cultures, dissimilar highway codes and
various driving test requirements.

This large heterogeneous population of drivers with diverse cul-
tural backgrounds in the State of Qatar emphasises the importance
to study the traffic safety awareness, risk acceptance, and social-
and personal attitudes towards risky driving behaviours among
the driving population.

Accordingly, the first objective of the study is to examine the
structure of a traffic safety culture questionnaire by analysing the
similarity between questionnaire items, aiming to classify atti-
tudes towards risky driving behaviours into risky driving themes.
The second objective is to classify drivers within a heterogeneous
driving sample into sub-cultures with shared driver characteristics.
The third objective is to investigate how the acceptance for the
risky driving behaviours relates to different drivers’ sub-cultures.
2. Literature review

There is a lack of knowledge and a great amount of confusion
about a clear definition of traffic safety culture, as the concept is
not based on an operational model. Also, limited research has been
conducted, which prevents the development of a unanimous defi-
nition (Ward & Özkan, 2014). Within the literature, traffic safety
culture is described as a concept that helps explain why drivers
engage in risky or safe driving behaviours (Connor, Steingard,
Anderson, & Melloni, 2003) and helps to explain why certain dri-
vers within specific sub-cultures accept or oppose to existing traf-
fic safety policies and laws (Rakauskas, Ward, & Gerberich, 2009).
This engagement in risky driving behaviour is incorporated within
the traffic safety culture paradigm based on several theories, such
as the social cognitive theory, the social normative theory and the
theory of planned behaviour (Elliot, Armitage, & Baughan, 2003).
Both the theory of planned behaviour (Ajzen, 1991) and the social
cognitive theory describe how the internal psychological factors of
the driver such as their beliefs, attitudes and expectations interact
with the driver’s external observation of behaviour committed by
others. This interaction could act as motivation that antecedes
risky driving behaviour, especially if the consequences of the beha-
viour are positive and the observed behaviour is committed by a
person they perceive as similar to themselves (Cooper, 2000).
The social normative theory defines informal rules based on the
behaviours learned by observations of others in their community,
which influences the behavioural choices of the individual group
members in return. If the social norm indicates that certain risky
driving behaviours are normal and common among the members
of the sub-culture, the individual driver will rationalise their own
performance of these specific risky driving behaviours (Ward
et al., 2010). For that reason, traffic safety culture is seen as a con-
textual concept that aids to define high and low risk groups of dri-
vers within sub-cultures among the driving population (Ward,
Otto, Swinford, & Borkowski, 2015).
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2.1. Analysing traffic safety culture

A variety of modelling techniques have been applied throughout
traffic safety culture research to examine the underlying dimen-
sional structures, correlations and causal relationships between
observed and latent variables, such as Principle Component Analysis
(PCA), Factor- and Cluster Analysis techniques and Structural Equa-
tion Modelling (SEM) which incorporates Confirmatory Factor Anal-
ysis (Coogan, Campbell, Adler, & Forward, 2014; Islam, Thue, &
Grekul, 2017; Lund & Rundmo, 2009). Multidimensional scaling
(MDS) is another exploratory type of multi-variate data analysis
(Das, Minjares-Kyle, Wu, & Henk, 2019; Roidl, Siebert, Oehl, &
Höger, 2013), but is new within the traffic safety research. However,
MDS is also developed to discover patterns and structure in a large
set of complex data with many variables (Jaworska &
Chupetlovska-Anastasova, 2009; Kruskal & Wish, 1978). Multidi-
mensional scaling is regularly applied in the field of psychology,
where the underlying social, cognitive and behavioural concepts in
measurement scales are often unidentified. According to Schiffman,
Reynolds, and Young (1981, p: 3) ‘‘MDS helps to systemize data in
areas where organising concepts and underlying dimensions are
not well-developed”. For instance, MDS has significant value when
researching qualitative data derived from questionnaire scales
(Woosley, Hyman, & Graunke, 2004).

The usefulness of MDS in the field of traffic safety research can be
supported by Ward et al. (2010) and Özkan and Lajunen (2011) who
proposed the exploration of traffic safety culture to be optimal when
using multi-levelled modelling. Driving behaviour is known to be
diverse and not isolated, because drivers inevitably perform a set
of (risky) driving behaviours instead of one behaviour a time. There-
fore, instead of looking at the order of singular driving behaviours,
traffic safety culture should be looked at as a multi-dimensional con-
cept with inter-related driving behaviours. With that in mind, MDS
is advantageous because the method visually displays the inter-
relationship of all driving behaviours, each variable with each other
variable in terms of proximity (Giguère, 2006; Tsogo, Masson, &
Bardot, 2000). Hence, MDS can support to identify the similarity pat-
tern in individuals’ responses or behaviours by plotting them as
points in space, positioning them together in close proximity on a
graphic configuration. This visual representation of each behaviour
in relation to each other behaviour will increase the ease of under-
standing the relationships between driving behaviours. This makes
it possible to create and quick glimpse inferences about drivers’
behaviour (Davison, 1983; Saeed, Nam, Haq, & Bhatti, 2018). The
advantage of MDS over PCA and Factor analysis is its flexibility
and large range of applicability, because MDS does not require the
general assumptions of linearity and normality; besides MDS does
not require a large sample size (Maslovaty, Marshall, & Alkin,
2001; Saeed et al., 2018). Considering the above, MDS is a valuable
analysis technique to create understanding about the structure and
underlying concepts within the traffic safety culture questionnaire
in this study. It is important to classify risky driving (Missikpode,
Peek-Asa, McGehee, & Wallace, 2019), as well as classify drivers
within a heterogeneous driving population into sub-cultures. Using
a multi-variate classification of acceptance towards risky driving
behaviours and assessing shared sets of driver characteristics, MDS
can visualise the similarity in risky driving attitudes among different
drivers’ sub-cultures.
3. Methodology

3.1. The questionnaire on traffic safety culture

The questionnaire used in this study is part of a global research
project being conducted by the International Association of Traffic
and Safety Sciences (IATSS) in which the traffic safety culture
within different countries are studied at international level. The
questionnaire was created to measure the road traffic safety cul-
ture among drivers within the same geographical and cultural
environment. It was developed for this specific research project
based on common risky driving behaviours and related safety atti-
tudes derived from the literature. The Questionnaire was not based
on existing surveys previously used in road safety projects that
also assess the safety attitudes of road users, like the SARTRE
(Antov et al., 2012) or ESRA projects (Meesmann & Torfs, 2019).
To keep the highly heterogeneous driving population of Qatar into
account, the questionnaire was delivered in both Arabic and Eng-
lish language. The questionnaire used in this study has five sec-
tions measuring different aspects of traffic safety culture and the
characteristics of drivers. Section 1 contains demographic ques-
tions, Section 2 measures the perceived changes in traffic problems
compared to three years ago, Section 3 measures social normative
acceptance for risky driving behaviours, Section 4 drivers’ personal
acceptance for risky driving behaviours, and Section 5 measures
the support or opposition towards traffic laws. For more details,
the questionnaire can be found in Appendix A.

3.2. Sample

For this study, the sample of drivers selected to represent the
driving population of Qatar was derived from students and staff
members in Qatar University and via personal contacts in the com-
munity among ministries and private sector. The Traffic Safety
questionnaire was distributed among 296 drivers, but not all the
drivers who completed the questionnaire were used for the analy-
ses in this study, as certain cases were excluded from the sample in
order to minimise bias and uncertainty. A data cleaning process
was conducted to include only drivers with a Qatari residence
and questionnaires with duplicate or missing answers or abnormal
values (e.g. age below 18) were eliminated. This resulted in a sam-
ple of 264 respondents of whom 167 male (63%) and 97 female
(37%) drivers. The drivers had a heterogeneous origin and age, with
age ranging from 18 to 64 years and an average age of 30 years.
Around 90% of the drivers drove on a daily basis and 50% of the dri-
vers reported to commute to/from work, around 30% reported to
drive to/from University and 12% reported to drive as business.
Table 1 portrays the driver attributes that are characteristic for a
sample of Qatar’s heterogeneous driving population. The driver’s
nationality was divided into regional origin categories: Qatari, Ara-
bic, African, South Asian and Western origin.

3.3. Statistical analysis – multidimensional scaling analysis (MDS)

Two types of MDS analyses have been applied to establish the
relationship between traffic safety culture and risky driving beha-
viours in the State of Qatar; Smallest Space Analysis (SSA-I) and
Multidimensional Scalogram Analysis (MSA).

3.3.1. Classification of attitudes towards risky driving behaviours
A Smallest Space Analysis (SSA-I) is performed to analyse the

structure of the traffic safety culture questionnaire that measures
attitudes on risky driving behaviours. An SSA-I is a non-metric
multidimensional scaling procedure pioneered by Lingoes (1973).
The strength of SSA-I is the non-metric character, meaning that
SSA-I envisions the rank-order of the co-occurrence of variables
as relative differences, portrayed as distances in space and does
not visualise the absolute values. This is advantageous because
samples with predominantly high or low absolute frequencies
are less sensitive to biases due to the visualisation of differences
instead of absolute values (Guttman, 1968).



Table 1
Driver sample demographic characteristics (N = 264).

Driver characteristics N = 264

Gender Male 167 (63%)
Female 97 (37%)

Driving purpose Commuting 133 (50%)
Driving to/from education 76 (29%)
Driving as business 31 (12%)
Unknown driving purpose 24 (9%)

Age cohorts Young driver (18–30 y) 160 (61%)
Middle-aged (31–45 y) 71 (27%)
Old driver (46–65 y) 33 (12%)

Driving experience Less experienced (<5 years) 165 (62%)
Very experienced (>5 years) 99 (38%)

Income level Low income (below QAR10,000) 146 (55%)
Medium income (QAR10,000–QAR20,000) 56 (21%)
High income (above QAR20,000) 62 (24%)

Type of car Car 165 (62%)
SUV 92 (35%)
Minivan 3 (1%)
Unknown type of vehicle 4 (2%)

Driving frequency Less than once a week 8 (3%)
Several times a week 21 (8%)
Every day 235 (89%)

Origin Arabic 106 (40%)
South Asian 45 (17%)
Qatari 34 (13%)
Western 23 (9%)
African 12 (4%)
Unknown origin 44 (17%)
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The model fit of an SSA-I analysis plot is calculated with the
coefficient of alienation, which identifies if the associations
between all questionnaire items are correctly represented by the
distances between the points in the SSA plot. The smaller the coef-
ficient of alienation, the better the fit between the spatial represen-
tation and the similarity matrix of the variables (Borg & Lingoes,
1987). A perfect fit would have a coefficient of alienation equal
to zero, a coefficient smaller than 0.15 is considered as a good fit
and a coefficient between 0.15 and 0.2 is a reasonable fit
(Guttman, 1968).

The structure visualised on the SSA-I plot is used to explore the
similarity pattern of the questionnaire items measuring risky driv-
ing behaviour attitudes, based on the distances between points on
the SSA-I plot. The similarity between risky driving behaviour atti-
tudes is measured using monotonicity coefficients for variables
with multiple categories by monotonically transferring correlation
coefficients into a visual representation of relativeness. Each item
will be visualised in relation to every other item, resulting in a spa-
tial representation of all questionnaire items as points in an SSA
plot. If items in the SSA-I plot are positioned close together this
indicates a high similarity, but low similarity will result in spread-
ing of the questionnaire items. Interpretation of an SSA-I analysis is
based on the ‘regionality hypothesis’, assuming that risky driving
behaviours with the same underlying meaning are located close
together within the same region, but dissimilar risky driving beha-
viours will appear in different regions (Canter & Heritage, 1990;
Lingoes, 1973). These regions are specified by boundary lines,
which are positioned by the researcher based on the interpretation
of a common meaning of several risky driving behaviours posi-
tioned close together inside the region. However, these regions
are not independent, because items which are plotted close to a
boundary line can be inspired by the meaning of the regions on
both sides of the line, while items positioned far away from the
boundary lines have a clearer meaning based on only one region
(Canter & Youngs, 2009). For that reason, the relationship between
risky driving behaviour attitudes in the SSA-I is are visualised and
interpreted based on themes, describing the underlying feature,
and themes blend from one region to another. The researcher has
the freedom to label a theme with any name that represents the
mutual meaning of the clustered attitudes. The SSA-I analysis in
this study is used to establishing risky driving themes within the
questionnaire, measuring three different aspects of traffic safety
culture: the social normative acceptance of risky driving beha-
viours, the driver’s personal acceptance of risky driving behaviours,
and the driver’s support or opposition towards the implementation
of traffic laws.

3.3.2. Classification of drivers into sub-cultures
To establish the association between drivers in the sample

based on a selection of driver characteristics, a Multidimensional
Scalogram Analysis (MSA) is conducted (Wilson, 1995). The MSA
method is used to classify drivers in the sample based on the level
of similarity between the drivers and to visualise their shared char-
acteristics. MSA is beneficial in large datasets which provide
diverse information on various variables for each individual
respondent.

MSA is related to facet theory, developed by Guttman in which
research designs are constructed by prescribing fundamental ele-
ments of the research as facets (Guttman & Greenbaum, 1998).
Background facets are population parameters that are used to
characterise the individuals in a study sample and each facet has
several elements (Donald, 1995). The multiple facets and elements
used as input of an MSA analysis are connected by the develop-
ment of a mapping sentence (Shye, Elizur, & Hoffman, 1994). For
each driver, all facets in the mapping sentence are combined into
a profile, showing a specific combination of facets (letters) and ele-
ments (numbers); for example, A1B1C3D2. Each profile is exam-
ined using an MSA analysis based on the principle of contiguity,
meaning that each driver is compared by the number of elements
they have in common, with drivers who share more common ele-
ments being empirically more related (Canter, 1983). The MSA
analysis in this study thereby indicates the resemblance between
drivers and is applied to classify drivers in the sample into sub-
cultures that share similar driver characteristics.

3.3.3. Relationship between sub-cultures and personal acceptance of
risky driving behaviours

This study applies Multivariate Analysis of Variance (MANOVA)
to analyse the relationship between the risky driving themes and
the different drivers’ sub-cultures. A first MANOVA measures the
acceptance level for risky driving themes as dependent variables
and a second MANOVA measures the level of law opposition as
dependent variables. Both analyses deploy the drivers’ sub-
cultures as independent variables. Furthermore, Bonferroni post-
hoc tests were conducted to statistically compare the average
levels of acceptance or opposition between all drivers’ sub-
cultures. Data was analysed using IBM SPSS Statistics 25. All anal-
yses were initially conducted with significance level a < 0.05.
4. Results

4.1. Classification of attitudes towards risky driving behaviours into
themes

The similarity pattern between questionnaire items measuring
risky driving behaviour attitudes for three different aspects of traf-
fic safety culture are analysed using an SSA-I analysis, in order to
establish underlying risky driving themes. Figs. 1–3 show the SSA
plots for the questionnaire items measuring the personal accep-
tance towards risky driving behaviours, the social normative



C.P.M. Timmermans et al. / Journal of Safety Research 73 (2020) 81–91 85
acceptance towards risky driving behaviours, and the level of
opposition for the implementation of traffic laws, respectively. At
the right side of each SSA plot a table lists the literal questionnaire
items measuring risky driving behaviours, which represent each
risky driving theme. The reliability of each risky driving theme is
indicated by a Cronbach’s alpha.

Fig. 1 provides a three-dimensional SSA plot from the angle of
axis 1 versus axis 3, with a coefficient of alienation of 0.10428,
revealing a goodmodel fit. The boundary lines in Fig. 1 indicate three
underlying themes, divided based on the similarity between the
questionnaire items that measure the drivers’ personal acceptance
of 12 risky driving behaviours. The three risky driving themes indi-
cated in Fig. 1 are labelled ‘personal acceptance speeding’, ‘personal
acceptance distraction and driver’s negligence’ and ‘personal accep-
tance extreme risk-taking’ based on the common underlying concept
of the questionnaire items. As visible at the side of the SSA plot in
Fig. 1, the risky driving theme ‘Personal acceptance Speeding’ is rep-
resented by four traffic safety culture questionnaire items that form
a reliable theme, as shown by a Cronbach’s alpha of 0.747. The risky
driving behaviour theme ‘Personal acceptance Distraction and negli-
gence driver’ is represented by six questionnaire items, revealing a
reliable Cronbach’s alpha of 0.798. The risky driving theme ‘Personal
acceptance Extreme risk-taking’ covers two questionnaire items
with a Cronbach’s alpha of 0.637. The researcher selected a simplex
partition for the personal attitudes by dividing the SSA plots into
parallel sections which imply an order of, ranging from overall
highly accepted risky driving behaviours (speeding) on the left to
the less accepted more extreme risky driving behaviours (RLR and
intoxicated driving) on the right.

Fig. 2 plots the three-dimensional SSA analysis of the traffic
safety culture questionnaire items measuring Social normative
acceptance of 12 risky driving behaviours. The distances between
the points in the SSA plot correctly represent the association
between all questionnaire items, indicated by a coefficient of alien-
ation of 0.08033, which is considered as a good model fit. Fig. 2
reveals four underlying themes for social normative acceptance,
labelled as follows: Social norm accepting speeding, Social norm
accepting hands-free phone use while driving, Social norm accept-
ing distraction and negligence driver, and Social norm accepting
extreme risk-taking. As visible at the side of the SSA plot in
Fig. 2, The risky driving theme ‘Social norm accepting speeding’
is represented by four questionnaire items, revealing a reliable
Cronbach’s alpha of 0.808. The risky driving theme ‘Social norm
accepting distraction and negligence driver’ covers four question-
naire items with a reliable Cronbach’s alpha of 0.867. The risky
driving theme ‘Social norm accepting extreme risk-taking’ is repre-
sented by two items, revealing a reliable Cronbach’s alpha of 0.742.

Fig. 3 shows the three-dimensional SSA plot from the angle of axis
1 versus axis 2, with a coefficient of alienation of 0.08268, indicating
a good model fit. The boundary lines reveal four risky driving themes
among the questionnaire items which determine the drivers’ opposi-
tion towards traffic laws. The four themes are labelled based on a
common underlying concept: law against speeding, law against dis-
traction, law against intoxicated driving, and law against red-light
running (RLR). As visible at the side of the SSA plot in Fig. 3, the risky
driving theme ‘law against speeding’ contains four laws which form a
reliable theme, as shown by a Cronbach’s alpha of 0.860. The theme
‘law against distraction’ is represented by four traffic laws with a
Cronbach’s alpha of 0.748. The theme ‘law against intoxicated driv-
ing’ is represented by two items, revealing a Cronbach’s alpha of
0.715 and the theme ‘law against RLR’ is also formed by two items
with a reliable Cronbach’s alpha of 0.852. The researcher selected a
radex partition for Figs. 2 and 3, by dividing these SSA plots into sev-
eral sections which imply a clockwise order ranging from highly
accepted risky driving behaviours (speeding) to the least accepted
more extreme risky driving behaviours (RLR and intoxicated driving).
4.2. Classification of heterogeneous drivers into drivers’ sub-cultures

When studying traffic safety culture for a heterogeneous driving
population like in the State of Qatar, it is essential to investigate
the association between multiple driver attributes, focusing on
sub-cultures instead of single attributes. To determine a set of
shared driver attributes and classify drivers into sub-cultures an
MSA analysis has been conducted. Sub-cultures in this heteroge-
neous driving sample are classified using the following descriptive
facets: gender, origin, age and driving purpose. A so called ‘‘map-
ping sentence” combining all descriptive facets is visualised below,
providing the input for the MSA analysis.

Results of the MSA provide a list of profiles and each profile con-
tains the identification numbers of all drivers sharing similar pro-
files. This output is used to classify the drivers into sub-cultures
with shared driver characteristics. Based on this MSA results, the
study indicates 11 sub-cultures for this sample, labelled as follows:
Male Arab Commuter (N = 53), Male Young Arab Student (N = 43),
Female Arab Commuter (N = 39), Female Young Arab Student
(N = 33), Western Older Commuter (N = 29), Male South-Asian
Business (N = 26), African Male (N = 13), South-Asian Commuter
(N = 10), Young South-Asian Student (N = 10), Arab Business
(N = 7) andWestern Business (N = 2). Due to the low number of dri-
vers within certain sub-cultures, only six main sub-cultures with
more than 15 drivers are taking into consideration for the subse-
quent comparative analyses.

4.3. Relationship between risky driving themes and drivers’ sub-
cultures

Two MANOVA analyses are conducted to investigate which dri-
vers’ sub-cultures are more risk-accepting for specific driving
behaviours, with the established risky driving themes as depen-
dent variables. Table 2 provides the result of the first MANOVA
analysis measuring the influence of drivers’ sub-culture on the
level of acceptance for risky driving behaviours, statistically com-
paring the average level of acceptance between the six sub-
cultures using Bonferroni post-hoc tests. Table 2 also reveals aver-
age level of acceptance on a 4-point scale ranging from completely
unacceptable (score 1) to completely acceptable (score 4), with an
average score above 2 indicating acceptance for the risky driving
behaviours. The MANOVA results indicate that there is a significant
relationship between drivers’ sub-culture and the level of personal
acceptance of speeding and extreme risk-taking. All Arabic sub-
cultures show acceptance for speeding with an average acceptance
above 2. However, the highest level of acceptance is found among
the Male Young Arab Student sub-culture (underlined and bold
font in Table 2) who show a significantly higher level of acceptance
for speeding in comparison to the Western Older Commuter sub-
culture (p = .031). For the extreme risk-taking theme on the other
hand, the Male South-Asian Business sub-culture reveals signifi-
cantly higher average level of acceptance in comparison to both
Male and Female Arab Commuter sub-cultures (p = .003 and
p = .001, respectively) and the Female Young Arab Student sub-
culture (p = .020). Table 2 also displays a significant relationship
between drivers’ sub-culture and the social norm accepting
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Fig. 1. Smallest Space Analysis (SSA-I) visualising questionnaire items representing the drivers’ personal acceptance of risky driving with inserted partitions to suggest risky
driving behaviour themes.
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distraction and negligence drivers, as well as social norm accepting
hands-free phone use while driving. For social normative accep-
tance of distraction and drivers’ negligence, the Male South-Asian
Business sub-culture reveals a significantly lower level of social
normative acceptance in comparison to Male Arab Commuter
and Male Young Arab Student sub-cultures (p = .017 and p = .018,
respectively). The Male South-Asian Business sub-culture also
reports significantly less social normative acceptance of hands-
free phone use while driving, in comparison to both Male and
Female Young Arab Student sub-cultures (p < .001 and p = .010,
respectively), both Male and Female Arab Commuter sub-cultures
(p = .001 and p = .017, respectively), and the Western Older Com-
muter sub-culture (p = .002).

Table 3 provides the result of the second MANOVA analysis
measuring the influence of drivers’ sub-culture on the level of oppo-
sition towards traffic laws, but also shows the average levels of
opposition on a 4-point scale, with an average score above 2 indi-
cating acceptance for the risky driving behaviours. Furthermore,
Table 3 statistically compares the average levels of opposition
between all six different sub-cultures using Bonferroni post-hoc
tests. TheMANOVA results reveal that there is a significant relation-
ship between drivers’ sub-culture and the level of opposition
towards the implementation of traffic laws against intoxicated
driving and red-light running. The risky driving behaviour theme
Law against intoxicated driving is significantly more opposed to
by theMale South-Asian business sub-culture (underlined and bold
font in Table 3) in comparison to both Male and Female Young Arab
Student sub-cultures (p = .040 and p = .036, respectively). The Male
South-Asian Business sub-culture also shows a significantly higher
average level of opposition towards RLR in comparison to the Male
Arab Commuter sub-culture (p = .026).
5. Discussion

5.1. Risky driving themes

The similarity pattern of questionnaire items measuring differ-
ent aspects of traffic safety culture (personal acceptance, social
norm and traffic law opposition) identified a total of 11 risky driv-
ing themes. Each risky driving theme represents a reliable subset of
questionnaire items with a similar underlying concept: Personal
acceptance Speeding, Personal acceptance Distraction and negli-
gence driver, Personal acceptance Extreme risk-taking, Social norm
accepting speeding, Social norm accepting hands-free phone use,
Social norm accepting Distraction and negligence driver, Social
norm accepting extreme risk-taking, Law against speeding, Law
against distraction, Law against intoxicated driving and Law
against RLR. The themes labelled acceptance of distraction and
negligence driver are named as such, because the listed items refer
to phone use and drowsy driving which impact drivers’ alertness
and refers to the drivers’ negligence not to use a seatbelt. The scale
extreme risk-taking is labelled based on the rare but extremely
dangerous behaviours related to red-light running and driving
while being under the influence of alcohol or drugs.

The questionnaire items measuring the personal acceptance
versus the items measuring social normative acceptance logically
share the same underlying thematic concept, because the ques-
tionnaire items refer to the exact same risky driving behaviours.
However, the results show slightly different inter-correlations
between the questionnaire items, with drowsy driving within the
social normative acceptance themes being related to intoxicated
driving and RLR. This can be explained because drowsy driving
accepted by other drivers is perceived as riskier since crashes often
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Fig. 2. Smallest Space Analysis (SSA-I) visualising questionnaire items representing the social normative acceptance of risky driving with inserted partitions to suggest risky
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involve surrounding cars, as do RLR and intoxicated driving. Fur-
thermore, social norm of hands-free phone use while driving is
clearly not scored similarly as social norm related to other phone
use, which can be explained by the underestimation of the safety
hazard of calling in hands-free phone mode which is not judged
as entirely incorrect or risky. This is in line with previous research
indicating hands-free phone use to negatively effecting the driving
performance (McCarley et al., 2001; Ross et al., 2014). The high
level of acceptance of this risky driving behaviour among all dri-
vers’ sub-cultures confirms the underestimation of the risk of
hands-free phone use while driving among the study population
in the State of Qatar. Furthermore, the social normative acceptance
for risky driving behaviours is on average higher than the personal
acceptance, which can be explained by the human tendency to
estimate yourself better than others and, therefore, we report our-
selves to be less acceptable of risky driving in comparison to
others. For example, this is visible for the risky driving themes
personal- and social acceptance of drivers’ distraction and negli-
gence. Distraction and negligence are personally not accepted
(scores below 2) by the driver but judged as socially accepted
(score above 2) by others. Also, among all sub-cultures the social
normative acceptance of speeding is higher than the personal
acceptance, which can be explained by underestimation of travel-
ling speed among drivers in the State of Qatar (Hussain et al.,
2019). In general, the similarity pattern among the questionnaire
items and shared underlying themes confirm that traffic safety cul-
ture is based on a combination of three aspects; drivers’ personal
acceptance of risky driving, the risk accepting social norm and traf-
fic law opposition. Therefore, the joint acceptance among these
eleven risky driving can guide inferences about the driver’s indi-
vidual likelihood to conduct risky driving behaviours. This finding
is in accordance with previous research (Connor et al., 2003;
Rakauskas et al., 2009; Ward et al., 2010).

5.2. Risk accepting sub-cultures for specific driving behaviours

The combination of driver characteristics that drivers in a sub-
culture have in common will increase the influence of the social
norm within a sub-culture, because drivers observe and behave
like other drivers that they perceive as similar to their selves. For
instance, within risk accepting sub-cultures drivers with shared
attributes are likely to imitate risky driving behaviours that are
accepted and performed by others in the same sub-culture
(Cooper, 2000). Hence, for the implementation of practical traffic
safety strategies it is important to establish which sub-cultures
report the highest level of acceptance for each specific risky driving
theme. Results indicate that the Male Arabic sub-cultures reveal a
higher level of acceptance for speeding and distraction and drivers’
negligence, in comparison to drivers from other origins, except
Western older commuters who also report high level for these
risky driving themes. Arabic students in particular report highest
levels of opposition towards traffic laws against speeding and dis-
traction, while Western older commuters report lowest levels of
opposition. Results in this study for higher acceptance of both risky
driving themes among the young Arabic students, specifically
males for the theme distraction and drivers’ negligence, are also
found in previous studies (Bener, Özkan, & Lajunen, 2008;
Lajunen et al., 2004; Ross et al., 2015; Soliman, Alhajyaseen,
Alfar, & Alkaabi, 2018). Furthermore, these results confirm previ-
ous literature that drivers with a younger age report significantly
more acceptance for speeding (Amponsah-Tawiah & Mensah,
2016). Descriptive results from this study reveal that 62% of the
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Table 2
Summary of MANOVA for the influence of drivers’ sub-culture on different risky driving themes, comparing the average level of acceptance for risky driving behaviours.

Risky driving themes MANOVA analysis Bonferroni post-hoc tests
Influence of
drivers’ Sub-culture

Average level of acceptance for risky driving behaviour
per drivers’ sub-culturea

F df Sig. Male
Arab
Commuter

Male
Young
Arab
Student

Female
Arab
Commuter

Female
Young
Arab
Student

Western
Older
Commuter

Male
South-
Asian
Business

Personal acceptance speeding 3.465** 6 p = .003 2.22 2.41 2.20 2.40 1.82*
(p = .031)

1.87

Personal acceptance distraction and negligence
driver

1.407 6 p = .213 1.89 1.99 1.71 1.75 1.88 1.60

Personal acceptance Extreme risk-taking 3.560** 6 p = .002 1.14**
(p = .003)

1.30 1.07***
(p = .001)

1.17*
(p = .020)

1.23 1.64

Social norm accepting speeding 2.113 6 p = .053 2.69 2.66 2.57 2.41 2.31 2.11
Social norm accepting distraction and negligence

driver
2.723* 6 p = .014 3.04*

(p = .017)
3.14*
(p = .018)

2.87 2.94 3.07 1.96

Social norm accepting hands-free phone use while
driving

4.148*** 6 p = .001 2.47***
(p = .001)

2.49***
(p < .001)

2.12*
(p = .017)

2.21**
(p = .010)

2.39**
(p = .002)

1.72

Social norm accepting extreme risk-taking 0.400 6 p = .878 1.72 1.72 1.60 1.64 1.84 1.71

Note: *Significant at a < 0.05 **Significant at a � 0.01 ***Significant at a � 0.001.
Underlined and bolt font: Significantly higher/lower average acceptance compared to other sub-cultures.

a Average level >2 indicates acceptance for risky driving behaviours.
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sample are young and inexperienced drivers, classified as the
Young Students’ sub-cultures (male and female). The findings
show that these sub-cultures with young drivers have specific atti-
tudes towards different risky driving behaviours. Their high level
of personal acceptance for speeding, as well as distraction and dri-
vers’ negligence (phone use, no seatbelt and drowsy driving) create
a large safety concern. The lack of driving experience and young
age makes this sub-culture less accurate in perceiving hazards
and slower in their ability to anticipate on traffic hazards, particu-
larly at moments of drowsiness (Smith, Horswill, Chambers, &
Wetton, 2009). However research indicates this poor hazard per-
ception in young drivers can be trained to be improved
(McDonald, Goodwin, Pradhan, Romoser, & Williams, 2015;
Yamani et al., 2016).



Table 3
Summary of MANOVA for the influence of drivers’ sub-culture on different risky driving themes, comparing the average level of opposition towards traffic laws.

Risky driving themes MANOVA analysis Bonferroni post-hoc tests
Influence of
drivers’ Sub-culture

Average level of opposition towards traffic laws
per drivers’ sub-culturea

F df Sig. Male
Arab
Commuter

Male
Young
Arab
Student

Female
Arab
Commuter

Female
Young Arab Student

Western
Older
Commuter

Male
South-Asian
Business

Law against speeding 1.048 6 p = .395 1.94 2.31 2.07 2.17 1.89 2.16
Law against distraction 1.597 6 p = .149 1.94 2.11 1.86 2.21 1.78 1.79
Law against intoxicated driving 2.134* 6 p = .050 1.59 1.42*

(p = .040)
1.55 1.38*

(p = .036)
1.60 2.02

Law against RLR 2.142* 6 p = .050 1.28*
(p = .026)

1.60 1.38 1.49 1.38 1.87

Note: *Significant at a < 0.05.
Underlined and bolt font: Sub-culture with significantly higher average acceptance compared to other sub-cultures.

a Average level >2 indicates opposition towards traffic law implementation.
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Younger drivers being more likely to perform risky driving
behaviours and a high level of acceptance for speeding is also
found for the European countries studied in the SARTRE project
(Antov et al., 2012), as well as on a global level within the ESRA
project (Holocher & Holte, 2019). The findings of this study in
the State of Qatar shows that young, inexperienced drivers have
positive attitudes towards speeding, which might be related to
the high social normative acceptance that indicates a sense of nor-
mality for overspeeding. This might be explained by young novice
drivers being more sensitive to other drivers performing risky
speeding behaviours and feel a peer-pressure to overspeed, espe-
cially when driving together with peers as passengers (Ross
et al., 2016). However in contrast to the ESRA project results that
show older drivers (age of 65+) in the African region to have the
highest acceptance for speeding, our results in the State of Qatar
show that the Western older commuter sub-culture has a signifi-
cantly lower level of personal acceptance towards speeding. This
contrast indicates the importance of origin and cultural differences
that influence drivers’ attitudes towards risky driving behaviours
and reveals the importance to investigate traffic safety culture in
a heterogeneous driving population like the State of Qatar.

Drivers in the Male South-Asian business sub-culture report
significantly less social normative acceptance for distraction and
drivers’ negligence in comparison to Male Arabic drivers, and sig-
nificantly less social normative acceptance for hands-free phone
use while driving in comparison to both male and female drivers
with Arabic or Western origin. Nevertheless, the Male South-
Asian Business sub-culture reports significantly higher level of
acceptance for extreme risk-taking behaviours like intoxicated
driving and red-light running, in contrast to the Male and Female
Young Arabic Student sub-cultures and the Female Arabic Com-
muter sub-culture. In line with this, Male South-Asians who drive
as a business also report significantly higher level of opposition
towards traffic laws against RLR and intoxicated driving when
compared to Arabic drivers. This can be explained by the religious
values and strict alcohol regulations for Arabs in comparison to
other nationalities inside the State of Qatar. Furthermore,
Timmermans et al. (2019a) found similar results among the profes-
sional drivers in the State of Qatar, with drivers from South-Asian
drivers being significantly more likely to oppose to implementing a
law requiring a personal alcohol lock for drivers with a previous
DWI conviction (Driving While Intoxicated).
5.3. Study limitations

A limitation of this study on traffic safety culture among drivers
in the state of Qatar is that the data is derived from self-reported
level of acceptance, but in future research it would be interesting
to analyse the correlation between self-reported risk acceptance
and police crash/violation records. Moreover, this study uses a 4-
point scoring scale without neutral option; however, by using a
5-point scale the study could make a difference between drivers
who really report to accept the studied risky driving behaviours
in comparison to those drivers who remain neutral. Lastly, this
study only examines a sample of the Qatari driving population
and future research is required to for a variety of driver samples
to strengthen results and generalise the conclusions.
6. Conclusion

This study provides an exploration of traffic safety culture in the
State of Qatar using multidimensional scaling (MDS) to visualise
the structure of a traffic safety culture questionnaire by analysing
the similarity between questionnaire items, aiming to classify atti-
tudes towards risky driving behaviours into risky driving themes.
Results reveal similar risky driving themes for personal acceptance,
social norm and traffic law opposition with a general tendency of
social attitudes towards risky driving, revealing more acceptance
in comparison to drivers’ personal attitudes. Furthermore, MDS is
used to classify drivers within a heterogeneous driving sample into
sub-cultures with shared driver characteristics. These identified
sub-cultures are subsequently compared for their level of accep-
tance of risky driving behaviours or opposition towards traffic
laws. Acceptance of speeding and opposing to a law against speed-
ing are found to be significantly more accepted within the Male
and Female Young Arab students driving to/from education. Accep-
tance of distraction and drivers’ negligence via phone use, drowsy
driving and not wearing a seatbelt is also significantly higher
among the male Arabic drivers. The male South-Asian business dri-
vers in this sample show significantly higher acceptance for
extreme risk-taking behaviours such as red-light running and
intoxicated driving.

Within the traffic safety research MDS is a newly applied
methodology that has the advantage of providing double classifica-
tion analyses within one methodology. It can be used to classify
drivers into sub-cultures, as well as classify attitudes towards or
actual risky driving behaviours into dimensions or so-called risky
driving themes. For that reason, this study aids by introducing a
valuable analysis method that combines multiple driver character-
istics and multiple risky driving behaviours into visual associa-
tions, that are easy to understand and thereby directly presentable.

6.1. Practical applications

It is important and practical to understand risky behavioural
habits among sub-cultures and thereby focussing on groups of
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drivers instead of individuals, because groups are easier to
approach and drivers within sub-cultures are found to influence
each other (e.g. peer pressure). By indicating which groups of dri-
vers are most likely to perform specific risky driving themes, it is
possible to target these groups and effectively emphasise certain
subsets of risky driving behaviours during training or traffic safety
campaigns. Thereby, this study can provide direction in the
improvement of licencing processes and driver training, with
emphasis on particular risky driving themes that are highly
accepted among drivers in specific sub-cultures. For instance, driv-
ing training should inform young drivers about their inability to
perceive traffic hazards due to inexperience. Additionally, young
novice drivers would benefit from the introduction of a provisional
or Graduated driver license (GDL). These licencing processes will
prolong the learning stage while gaining additional experience
during supervised driving hours, before the young driver has the
freedom to drive solitary without restrictions. The gradual stages
include extended training periods and the implementation of a
provisional licence with restrictions on unsupervised driving, late
night driving and taking young passengers, before the official driv-
ing licence is obtained. Finally, this study can also help to develop
targeted traffic safety awareness campaigns; for example, aware-
ness campaigns displayed at University campus to target students
(including their peers) as young novice drivers. These targeted
awareness campaigns should inform young student drivers about
the hazard of speeding and (hands-free) phone use. Also awareness
campaigns should emphasise the importance of a seatbelt as safety
measure that can save lives and the effect of peer pressure on driv-
ing performance. Moreover, stricter law enforcement for speeding,
phone use and seatbelt obligations should be implemented, in par-
allel with campaigns and driving training courses that should em-
phasise the risk of detection and consequences of arrest. The
stricter licencing process and targeted traffic safety awareness
campaigns are proposed practical implications with the intention
to make changes to attitudes and habits among different driver
sub-cultures, aiming to improve traffic safety on the longer term.
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