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Abstract

Driver behavior is considered as one of the most influential factors on road safety. Most of the drivers
on road involve in risky driving attitudes which cause fatal and seriously injured road accidents. This study
aims to evaluate and compare the risky driver behavior factors that influence road safety based on drivers
age and driving experience for Budapest and Islamabad. To achieve this, the study utilized the well-proved
driver behavior questionnaire (DBQ) designed on a three-point scale to analyse statistically the driver
behavior responses on perceived road safety issues. The study overall results found that drivers with age
group ‘18-21 year’ and drivers with driving experience less than one year are more likely to involve in risky
driver behavior factors as compared to other studied groups. Furthermore, the Budapest drivers with age
group ‘18-21 year’ and driving experience less than one year are more concerned in risky driver behavior
factors such as ‘disregard speed limit’, ‘failing to use personal intelligent assistant’ and ‘frequently
changing lanes’. While Islamabad drivers with the same demographic characteristics are more concerned
in several risky driver behavior factors as compared to other age and driving experience groups. Moreover,
ANOVA analysis was run to measure the statistical significance of risky driver behavior factors between
designated groups of drivers. Finally, relative risk (RR) was measured to compare that how much times one
driver group is more likely to involve in risky driver behavior factors as compared to the other driver group
in the sample. The study highlighted the most frequent risky driver behavior factors for each observed group
to help the local policymakers to solve related road safety issues.

Keywords: Risky driver behavior, driver behavior questionnaire, drivers age, driving experience, ANOVA,
road safety

1. Introduction

On the world’s roads, over 1.35 million people lose their lives each year, and as many
as 50 million are injured (WHO, 2020). Human factors have been estimated to be a sole
or leading causal factor in approximately 90% of road accidents (NHTSA, 2008;
Papaioannou, 2007). The situation analysis of the ‘Road Safety Action Program’ observes
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that most of the accidents are caused by human issues. Therefore, influencing them
become the most essential target of road safety actions (OECD/ITF, 2016).

Previous study noticed that the age of the driver is a significant factor in accident
involvement (Bener et al., 2008). The young driver characteristic of normlessness is
common for individuals during adolescence and thus leading them to have more anti-
social attitudes and behaviors (Machin and Sankey, 2008). Road traffic crashes are the
main cause of death among those aged 15-29 year (WHO, 2013). In Australia in 2013,
young drivers with age group ‘17-25 year’ contributed 21.3% of the fatally-injured
drivers (BITRE, 2014). Also, the IRTAD annual report stated that ‘17-25 age-group’ has
the highest rate of fatalities per population (IRTAD-OECD, 2011). A report declared a
high number of road fatalities by young driver age groups in various countries as shown
in Figure 1.
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Figure 1: Percentage of road accident fatalities of all fatalities by age group
and gender (EU Commission, CARE database, 2016)

Regardless of age, inexperienced drivers notice traffic hazards more slowly, less
holistically and less proficiently than experienced drivers do, and underestimate the traffic
crash risk (Machin and Sankey, 2008). Adolescent’s drivers inexperience and their
involvement in risky behavior and low-risk perception were found associated with the
high number of teenage traffic crashes and deaths (Salvatore et al., 2019).

The cultural differences were previously studied in risk perception and approach
towards traffic safety and risk-taking behavior in different regions (Lund and Rundmo,
2009). There are generally significant differences found in driving practice and their
traffic risk perception between countries (Ozkan et al., 2006). The findings of the previous
studies have revealed that self-reported driving behaviors are related with both active and
passive traffic accidents among drivers with different demographic characteristics within
a range of cross-cultural populations (Al Reesi et al., 2013). To deal with this problem
effectively, a better understanding of the young driver behavior and its factors is needed
(Prato et al., 2010).

This study aims to evaluate and compare the risky driver behavior factors based on
drivers age and driving experience for Budapest and Islamabad. The previous study
(Farooq and Juhasz, 2018) utilized the designated driver behavior questionnaire (DBQ)
to analyse the differences in risky driver behavior factors between two specified regions.
While this study utilized further the same driver behavior questionnaire (DBQ) to
measure the differences in driver’s responses based on age and driving experience.
Furthermore, ANOVA analysis was performed to measure the statistical significance of
risky driver behavior factors for evaluator groups. Finally, the relative risk was measured
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to compare the likelihood of one driver group involves in DBQ items as compared to
other studied group.

2. Methodology
2.1 DBQ survey and study area

The Driver Behavior Questionnaire (DBQ) is one of the most commonly used tools for
estimating driving behavior towards road safety. To evaluate deviant driving behavior,
the Driver Behavior Questionnaire (DBQ) was first utilized as a tool in the related studies
1990s (Parker et al., 1995; Reason et al., 1990). The DBQ survey in this study was
designed into two parts with the range of information: The first part aimed to collect the
demographic data of participants as shown in Table 1. The DBQ data was collected from
university students of Budapest and Islamabad with sample size (N=140) of participants
by considering equal participation of both age groups (18-21 year, 22-25 year) and driving
experience groups (<1 year, > 1 year) for analysis purposes. The results presented the
mean and standard deviation (SD) values of observed characteristics based on drivers’
responses to describe the specified driver’s characteristic.

Accordingly, the second part of DBQ aimed to evaluate and compare the eleven risky
driver behavior factors that influence road safety significantly (Farooq et al., 2019;
Farooq and Sarbast, 2019). To collect DBQ data on a three-point scale (often, sometimes,
never), the participants in Budapest were approached and asked to fill the DBQ on
perceived road safety issues. While the DBQ data was collected from Islamabad
participants with the help of research assistants.

Table 1: Sample characteristics

Variables Statistic terms Budapest Islamabad
N=140 N=140
Age Mean 22.456 23.605
SD 3.153 4.879
Gender
Male Numbers 113 109
Female 27 31
Driving Experience Mean 2.236 3.126
SD 1.875 2.156

2.2 Risky driver behavior factors

Risky driving behaviors are the leading cause of traffic crashes which signify a main
public safety concern (Iversen, 2004). The DBQ questionnaire consists of 11 items of
risky driving attitudes designed on closed questions, that is, multiple choices on a three-
point scale (1=often, 2=sometimes, 3=never) for the convenience of statistical analysis.
Participants were asked to indicate how often they involve in risky attitudes while driving
in recent one year. The eleven-examined driver behavior questionnaire (DBQ) items with
designated symbols and their importance for road safety have been shown in Table 2.
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Table 2: A summary of studies on risky driver behavior factors affecting road safety

Authors

Risky Driver Behavior Factors

Main Findings

Subramaniam et al.,
2007

Bilban and Zaletel-
Kragelj, 2007

Hassan et al., 2017

Gholamreza Khorasani
etal., 2013

Viola et al., 2010

Rachel Talbot et al.,
2016
Wang et al., 2016

ADB, 1996

Yanagisawa et
al., 2014

Chakraborty, 2014

Takada et al., 2010

Failing to comply with traffic

light signal (Q1)

Failing to wear seat belt (Q2)

Disregard speed limit (Q3)

Failing to use personal intelligent

assistant (Q4)

Failing to yield pedestrian (Q5)

Driving too closely (Q6)

Frequently changing lanes (Q7)

Risk due to encroachments (QS8)

Failing to apply brakes (Q9)

Problems of mixed traffic (Q10)

Sounds horn in annoyance (Q11)

One of the possible causes for the high number
of crashes and injuries is due to beating traffic
lights.

The probability of deaths in car accidents is
2.34 times higher for the drivers who do not
wear the seatbelt than for those who wear it.
Speeding is one of the serious and most
common aberrant driving behaviors that
negatively affect the safety of the violators
themselves and the whole motorized
community.

Intelligent Transport Systems (ITS), based on
advanced telecommunication and information
technology, offer a great potential for
improving the road safety situation for all
types of road-users.

Failure to yield at pedestrian crossings is one
of the riskiest factors that contribute to
pedestrian injury.

Following too closely is seen as one of the
main reasons for rear end crashes.

Frequent lane-changing have an adverse effect
on traffic efficiency under advanced traffic
demand.

Many problems associated with street vendors
and encroachment which affect road safety in
the particular conditions that apply in that
country.

More fatalities can occur if the driver does not
apply the brakes and has higher impact-speed
crashes with the pedestrian.

Mixed traffic leads vehicles not to follow
strict lane discipline and occupy any available
space on the road. The interactions among
vehicles and the resulting maneuvers they
undertake are much more complex in mixed
traffic conditions.

The  previous  psychoacoustic study
investigating the effects of horn sounds on
auditory impressions in both the driving and
pedestrian conditions suggested its negative
effects, particularly on pedestrians.

2.3 ANOVA analysis

Analysis of variance (ANOVA) is a combination of statistical models and their related
measures used to analyse the differences between two or more means of independent
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variables (Park et al., 2009). The previous study employed the ANOVA approach to
measure the significant differences between countries based on DBQ items and scale
scores (Lord et al., 2005). The ANOVA analysis contains significant information about
the model measures which are discussed here: Firstly, total Degree of Freedom (DF)
shows how much information the model data use. This is calculated by subtracting digit
one from the total number of values in an independent variable source. Furthermore, the
Mean Square (MS) value describes that how much a term or model explains the variation,
assuming that all other elements are in the model, regardless of the order they were used.
This is evaluated by dividing the sum of square values by degree of freedom.
Subsequently, F-value is used to estimate whether the factor is related to the response
variable or not. While F-statistic (also known as F-critical value) is computed from the
data and represents how much the variability among the means exceeds that expected due
to chance. F statistics is calculated by dividing the variance of the group means by mean
of the within group variable. The F statistic must be utilized in combination with the p-
value while deciding if overall results are significant. Accordingly, P-value is utilized to
measure the significance of DBQ items. The p-value is a probability that decides the
evidence against the null hypothesis (Farooq and Juhasz, 2018).

2.4 Relative risk

Relative Risk (RR) is often used when the study implies comparing the likelihood, or
risk, of an event occurring between two groups. Relative Risk is usually calculated by
dividing the probability of an event occurring for group one divided by the probability of
an event occurring for the other group. A value of 1 presents a neutral result: the chance
of an event occurring for one group is similar for an event occurring for the other group.
A value greater than 1 shows the positive association which suggests an increased risk.
However, a value of zero tells that none of the cases in group one had the event occur
(Statistics Solutions, 2019).

3. Results and discussion

Descriptive statistics was applied to investigate the risky driver behavior factors based
on DBQ data. The study analysis results showed that drivers with age group ‘18-21 year’
and drivers with driving experience less than one year are more likely to involve in risky
driver behavior factors as compared to other studied groups. In most countries, 18-20-
year old have the highest or second-highest traffic-related mortality of all age groups.
Their risk to die in a road crash is typically twice as high as for the population average.
The high crash rates of young drivers can be explained by high-risk behaviour, lack of
experience and lifestyle associated with their age (OECD/ITF, 2018).

3.1 Descriptive statistics
3.1.1 Budapest Sample

For Budapest city, the drivers with age group ‘18-21 year’ selected the option “often”
with the high percentage (>20%) for driver behavior factors such as ‘disregard speed
limit’ (25.7%), ‘failing to use personal intelligent assistant’ (22.9%) and ‘frequently
changing lanes’ (25.7%). The previous study also found that speeding is one of the serious
and most common aberrant driving behaviors that negatively affect the safety of the
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violators themselves and the whole motorized community (Hassan et al., 2017). While
the drivers with age group ‘22-25 year’ selected the option “often” with the high
percentage (=20%) only for one driver behavior factor such as ‘failing to use personal
intelligent assistant’ (28.6%). The previous study recommended that the Intelligent
Transport Systems (ITS) based on advanced telecommunication and information
technology offer great potential for improving the road safety situation for all types of
road-users (Khorasani et al., 2013).

In case of driving experience, the drivers with driver experience less than one year (<1
year) selected the option “often” with high percentage (=20%) for driver behavior factors
such as ‘disregard speed limit’ (28.6%), ‘failing to use personal intelligent assistant’
(25.7%) and ‘frequently changing lanes’ (22.9%). While the drivers with driving
experience equal to or greater than one year (> 1 year) selected the option “often” with
the high percentage (>20%) for two driver behavior factors such as ‘failing to use personal
intelligent assistant’ (25.7%) and ‘frequently changing lanes’ (20%) as shown in Table 3.

Table 3: Descriptive analysis results for Budapest drivers

Driver behavior factors Options Drivers Age Driving Experience
Frequency (%) Frequency (%)
18-21 year 21-25 year | <1 year > 1 year
(N=70) (N=70) (N=70) (N=70)
Failing to comply with traffic 1)Often 4(5.7) 2(2.9) 6 (8.6) 0(0)
light signal (Q1) 2)Sometimes 16 (22.9) 8(11.4) 18 (25.7) 6 (8.6)
3)Never 50(71.4) 60 (85.7) 46 (65.7) 64 (91.4)
Failing to wear seat belt (Q2) 1)Often 3(4.3) 4(5.7) 2(2.9) 5(7.D
2)Sometimes 19 (27.1) 10 (14.3) 15(21.4) 14 (20)
3)Never 48 (68.6) 56 (80) 53 (75.7) 51(72.9)
Disregard speed limit (Q3) 1)Often 18 (25.7) 10 (14.3) 20 (28.6) 8(11.4)
2)Sometimes 48 (68.6) 40 (57.1) 40 (57.1) 48 (68.6)
3)Never 4(5.7) 20 (28.6) 10 (14.3) 14 (20)
Failing to use personal intelligent | 1)Often 16 (22.9) 20 (28.6) 18 (25.7) 18 (25.7)
assistant (Q4) 2)Sometimes 40 (57.1) 36 (51.4) 44 (62.9) 32 (45.7)
3)Never 14 (20) 14 (20) 8(11.4) 20 (28.6)
Failing to yield pedestrian (Q5) 1)Often 8(11.4) 2 (2.8) 6 (8.6) 4(5.7)
2)Sometimes 22 (31.4) 6 (8.6) 18 (25.7) 10 (14.3)
3)Never 40 (57.2) 62 (88.6) 46 (65.7) 56 (80)
Driving too closely (Q6) 1)Often 5(7.1) 4(5.7) 8(11.4) 34.3)
2)Sometimes 44 (62.9) 36 (51.4) 50 (71.5) 29 (41.4)
3)Never 21(30.0) 30 (42.9) 12 (17.1) 38 (54.3)
Frequently changing lanes (Q7) 1)Often 18 (25.7) 12 (17.1) 16 (22.9) 14 (20)
2)Sometimes 50 (71.4) 38 (54.3) 46 (65.7) 42 (60)
3)Never 2(2.9) 20 (28.6) 8(11.4) 14 (20)
Risk due to encroachments (Q8) 1)Often 0(0) 0(0) 0(0) 0(0)
2)Sometimes 18 (25.7) 12 (17.1) 10 (14.3) 20 (28.6)
3)Never 52 (74.3) 58 (82.9) 60 (85.7) 50(71.4)
Failing to apply brakes in road 1)Often 0(0) 0(0) 0(0) 0(0)
hazards (Q9) 2)Sometimes 34 (48.6) 16 (22.9) 38 (54.3) 12 (17.1)
3)Never 36 (51.4) 54 (77.1) 32 (45.7) 58 (82.9)
Problems of mixed traffic (Q10) 1)Often 6 (8.6) 8(11.4) 4(5.7) 10 (14.3)
2)Sometimes 26 (37.1) 32 (45.7) 22 (31.4) 36 (51.4)
3)Never 38 (54.3) 30 (42.9) 44 (62.9) 24 (34.3)
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Sounds horn in annoyance (Q11) | 1)Often 11 (15.7) 4(5.7) 12 (17.2) 2(2.9)
2)Sometimes 32 (45.7) 16 (22.9) 37 (52.8) 12 (17.1)
3)Never 27 (38.6) 30(71.4) 21 (30.0) 56 (80)

For Budapest city, a comparison chart was first developed based on the driver’s
response “often” to compare between two age groups ‘18-21 year’ and ‘22-25 year’ as
shown in Figure 2 (a). Results showed that drivers with age group ‘18-21 year’ selected
high the option “often” for most DBQ items as compared to drivers with age group ‘22-
25 year’. However, drivers with age group ‘22-25 year’ selected high the option “often”
for two DBQ items such as ‘fail to use personal intelligent assistant’ (Q4) and ‘problems
of mixed traffic’ (Q10) as compared to age group ’18-21 year’. Subsequently, a
comparisons chart was developed to compare the percentage of option “often” between
two driving experience groups (<1l year and > 1 year) as shown in Figure 2 (b). Results
showed that drivers having less than one year experience selected high the option “often”
for most DBQ items as compared to drivers having driving experience equal to or greater
than one year. The previous findings demonstrated that lack of driving experience was a
stronger predictor of crash risk or near-crash events (McEvoy et al., 2006). However,
drivers having driving experience equal to or greater than one year selected high the
option “often” for two DBQ items such as ‘failing to wear seat belt’ (Q2) and ‘problems
of mixed traffic’ (Q10) as compared to second observed group.
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Figure 2: Comparison of Budapest driver’s response “often” based on age and driving
experience

3.1.2 Islamabad sample

For Islamabad city, the DBQ results showed that specified driver groups based on age
and driving experience are more likely to involve in risky driver behavior factors as
compared to Budapest drivers. The analysis results showed that drivers with age group
‘18-21 year’ selected the option “often” with high percentage (>50%) for most of driver
behavior factors such as ‘failing to use personal intelligent assistant’ (74.3%), ‘failing to
yield pedestrian’ (74.3%), ‘frequently changing lanes’ (54.3%) and ‘sounds horn in
annoyance’ (60%). The previous study depicted that the intelligent transport system is
helping to change the safety focus from minimizing the consequences of crashes
(Khorasani et al., 2013). While the drivers with age group ‘22-25 year’ selected the option
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“often” with high percentage (>50%) for driver behavior factors such as ‘failing to use
personal intelligent assistant’ (62.8%) and ‘failing to yield pedestrian’ (54.3%).

In case of driving experience, the drivers in Islamabad with driving experience less
than one year (<1 year) are more likely to involve in risky driver behavior factors as
compared to drivers with equal to or greater than one year driving experience (>1 year).
Accordingly, the drivers with driving experience less than one year selected the option
“often” with high percentage (>50%) for driver behavior factors such as ‘failing to
comply with traffic light signal’ (54.3%), ‘disregard speed limit’ (51.5%), ‘failing to use
personal intelligent assistant’ (71.4%), ‘failing to yield pedestrian’ (80%), ‘frequently
changing lanes’ (51.4%) and ‘sounds horn in annoyance’ (65.7%). The previous study
observed that one of the possible causes for the high number of crashes and injuries is
due to beating traffic lights (Subramaniam et al., 2007). While the drivers with driving
experience equal to or greater than one year selected the option “often” with high the
percentage (>50%) for only one driver behavior factor such as ‘failing to use personal
intelligent assistant’ (65.7%) as shown in Table 4.

Table 4: Descriptive analysis results for Islamabad drivers

Driver behavior factors Options Drivers Age Driving Experience
Frequency (%) Frequency (%)
18-21 year 21-25 year < lyear >lyear
(N=70) (N=70) (N=70) (N=70)
Failing to comply with traffic 1)Often 34 (48.6) 12 (17.2) 38 (54.3) 8(11.4)
light signal (Q1) 2)Sometimes | 30 (42.8) 22 (31.4) 28 (40) 24 (34.3)
3)Never 6 (8.6) 36 (51.4) 4(5.7) 38 (54.3)
Failing to wear seat belt (Q2) 1)Often 26 (37.1) 21 (30.0) 28 (40) 18 (25.7)
2)Sometimes | 38 (54.3) 32 (45.7) 30 (42.9) 40 (57.2)
3)Never 6 (8.6) 17 (24.3) 12 (17.1) 12 (17.1)
Disregard speed limit (Q3) 1)Often 32 (45.7) 18 (25.7) 36 (51.5) 14 (20)
2)Sometimes | 34 (48.6) 30 (42.9) 26 (37.1) 38 (54.3)
3)Never 4(5.7) 22 (31.4) 8(11.4) 18 (25.7)
Failing to use personal 1)Often 52 (74.3) 44 (62.8) 50 (71.4) 46 (65.7)
intelligent assistant (Q4) 2)Sometimes | 12 (17.1) 10 (14.3) 18 (25.7) 4(5.7)
3)Never 6 (8.6) 16 (22.9) 2(2.9) 20 (28.6)
Failing to yield pedestrian 1)Often 52 (74.3) 38 (54.3) 56 (80) 34 (48.6)
(Q5) 2)Sometimes | 8 (11.4) 18 (25.7) 10 (14.3) 16 (22.8)
3)Never 10 (14.3) 14 (20) 4(5.7) 20 (28.6)
Driving too closely (Q6) 1)Often 28 (40) 9 (12.9) 33 (47.1) 4(5.7)
2)Sometimes | 34 (48.6) 25 (35.7) 28 (40) 30 (42.9)
3)Never 8(11.4) 36 (51.4) 9(12.9) 36 (51.4)
Frequently changing lanes 1)Often 38 (54.3) 26 (37.1) 36 (51.4) 28 (40)
Q7) 2)Sometimes | 24 (34.3) 24 (34.3) 30 (42.9) 18 (25.7)
3)Never 8(11.4) 20 (28.6) 4(5.7) 24 (34.3)
Risk due to encroachments 1)Often 4(5.7) 5(7.1) 2(2.9) 8(11.4)
(Q8) 2)Sometimes | 36 (51.4) 27 (38.6) 28 (40) 34 (48.6)
3)Never 30 (42.9) 38 (54.3) 40 (57.1) 28 (40)
Failing to apply brakes in road 1)Often 12 (17.1) 4(5.7) 14 (20) 2(2.9)
hazards (Q9) 2)Sometimes | 34 (48.6) 14 (20) 38 (54.3) 10 (14.3)
3)Never 24 (34.3) 52 (74.3) 18 (25.7) 58 (82.8)
Problems of mixed traffic 1)Often 17 (24.3) 22 (31.4) 20 (28.6) 21 (30.0)
(Q10) 2)Sometimes | 33 (47.1) 36 (51.4) 26 (37.1) 42 (60)
3)Never 20 (28.6) 12 (17.2) 24 (34.3) 7 (10.0)
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Sounds horn in annoyance 1)Often 42 (60) 24 (34.3) 46 (65.7) 20 (28.6)
(Q11) 2)Sometimes | 24 (34.3) 22 (31.4) 14 (20) 32 (45.7)
3)Never 4(5.7) 24 (34.3) 10 (14.3) 18 (25.7)

For Islamabad city, a comparison chart was first developed based on the driver’s response
“often” for driver age groups ‘18-21 year’ and ‘22-25 year’ as shown in Figure 3 (a).
Results showed that drivers with age group ‘18-21 year’ selected the highest percentage
“often” for two DBQ items such as ‘failing to use personal intelligent assistant’ (Q4) and
‘failing to yield pedestrian’ (Q5). Furthermore, drivers with age group ‘22-25 year’
selected the high percentage “often” for two DBQ items such as ‘risk due to
encroachments’ (Q8) and ‘problems of mixed traffic’ (Q10) as compared to second
evaluator group. Secondly, a comparison chart was developed based on the percentage of
option “often” for two driving experience groups (<1 year and > 1 year) as shown in
Figure 3 (b). Results showed the highest percentage “often” for DBQ item such as ‘failing
to yield pedestrian’ (Q5) for drivers having driving experience less than one year. While,
drivers with high driving experience (> 1 year) have high percentage “often” for only one
DBQ item such as ‘risk due to encroachments’ (Q8) as compared to second evaluator

group.
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Figure 3: Comparison of Islamabad driver’s response “often” based on age and driving

experience
3.2 ANOVA analysis results

The analysis of variance (ANOVA) was run to check whether there were significant
differences between specified driver groups on DBQ items for Budapest and Islamabad.
There are two limits to check the significance of items in the model which are: The F-
values should be greater than F-critical, and P-value should be less than the significance
level. This model considers the significance level of 0.05.

3.2.1 Budapest sample

For Budapest drivers in case of age groups (18-21 year and 22-25 year), the ANOVA
results indicated that five items in DBQ sample are statistically significant due to their F-
values greater than F-critical and P-values less than significance level. While six items
are observed statistically non-significant with F-value less then F-critical and P-value
greater than 0.05. The highest F-value is observed for the factor ‘failing to yield
pedestrian’ which shows its high significance. The ANOVA analysis results based on age
groups for Budapest drivers are shown in Table 5
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Table 5: ANOVA analysis results based on drivers age for Budapest city

Questionnaire Items DF MS F P-value F-critical
Failing to comply with traffic

light signal 1 0514 1.854 0.177 3.981
Failing to wear seat belt 1 0.228 0.68 0.412 3.981
Disregard speed limit 1 2.057 5.856 0.018 3.981
Failing to use personal intelligent

assistant 1 0.057 0.122 0.727 3.981
Failing to yield pedestrian 1 2.8 8.288 0.005 3.981
Driving too closely 1 0514 1.471 0.229 3.981
Frequently changing lanes 1 2.057 5.898 0.017 3.981
Risk due to encroachments 1 0.128 0.75 0.389 3.981
Failing to apply brakes in road

hazards 1 1157 5.275 0.024 3.981
Problems of mixed traffic 1 0357  0.803 0373 3.981
Sounds horn in annoyance 1 28 6.664 0.011 3.981

For Budapest drivers in case of driving experience groups (< 1 year and > 1 year), the
ANOVA analysis results showed that five items in DBQ are statistically significant such
as ‘failing to comply with traffic light signal’, ‘driving too closely’, ‘failing to apply
brakes in road hazards’, ‘problems of mixed traffic’ and ‘sounds horn in annoyance’.
These items have F-values greater than F-critical and P-values less than 0.05. The highest
F-value is observed for the factor ‘driving too closely’. However, the results observed
that six items in DBQ are statistically non-significant as shown in Table 6.

Table 6: ANOVA analysis results based on driving experience for Budapest city

Questionnaire Items DF MS F P-value F-critical
Failing to comply with traffic

light signal 1 2057  8.079 0.005 3.981
Failing to wear seat belt 1 0.228  0.68 0.412 3.981
Disregard speed limit 1 0914  2.484 0.119 3.981
Failing to use personal intelligent

assistant 1 0.514 1.118 0.293 3.981
Failing to yield pedestrian 1 0.514 1384 0243 3.981
Driving too closely 1 3657  12.055  0.000 3.981
Frequently changing lanes | 0228  0.608 0.438 3.981
Risk due to encroachments 1 0.357 2125 0.149 3.981
Failing to apply brakes in road

hazards 1 2414 12.020  0.000 3.981
Problems of mixed traffic 1 2414 5827 0018 3.981
Sounds horn in annoyance 1 2914 9224 0.000 3.981

3.2.2 Islamabad sample
For Islamabad drivers in case of age groups, the ANOVA analysis results showed that

five items in DBQ are statistically significant such as ‘failing to comply with traffic light
signal’, ‘disregard speed limit’, ‘driving too closely’, ‘failing to apply brakes in road
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hazards’ and ‘sounds horn in annoyance’. The highest F-value is observed for the factor
‘failing to comply with traffic light signal’ which shows its high importance. While six
items are observed statistically non-significant due to F-value less than F-critical and P
value greater than the significance level (0.05) as shown in Table 7.

Table 7: ANOVA analysis results based on drivers age for Islamabad city

Questionnaire Items DF MS F P-value F-critical
Failing to comply with traffic

light signal 1 9.657 19.153 0.000 3.981
Failing to wear seat belt 1 1157 2450 0.122 3.981
Disregard speed limit 1 3214 6.549 0.012 3.981

Failing to use personal
intelligent assistant

1 1.157 2.055 0.156 3.981
Failing to yield pedestrian 1 1.157 1.953 0.166 3.981
Driving too closely 1 7.557 15.425 0.000 3.981
Frequently changing lanes 4 2.057 3.558 0.063 3.981
Risk due to encroachments 1 0.128 0.325 0.570 3.981
Failing to apply brakes in
road hazards 1 4.628 11.038 0.001 3.981
Problems of mixed traffic 0.514  0.991 0.322 3.981
Sounds horn in annoyance 1 5.157 9.559 0.002 3.981

For Islamabad drivers in case of driving experience groups (< 1 year and > 1 year), the
ANOVA analysis results showed that most items in DBQ are statistically significant
because of F-value greater than F-critical and P-value less than 0.05. The highest F-value
is observed for the factor ‘failing to comply with traffic light signal’. While only three
items in the sample are observed statistically non-significant such as ‘failing to wear seat
belt’, ‘risk due to encroachments’ and ‘problems of mixed traffic’ as shown in Table 8.

Table 8: ANOVA analysis results based on driving experience for Islamabad city

Questionnaire Items DF MS F P-value F-critical
Failing to comply with

traffic light signal 1 13.728 31.9082 0.000 3.981
Failing to wear seat belt 1 0.357 0.737 0.393 3.981
Disregard speed limit | 3.657 7.702 0.007 3.981

Failing to use personal
intelligent assistant

1 2414 4.709 0.033 3.981
Failing to yield pedestrian 5.157 9.664 0.002 3.981
Driving too closely 1 12.014 28.310 0.000 3.981
Frequently changing lanes | 2.8 4.936 0.029 3.981
Risk due to encroachments 1 1.157 3.046 0.085 3.981
Failing to apply brakes in

road hazards 1 9.657 27.961 0.000 3.981
Problems of mixed traffic 0.914 1783 0.186 3.981
Sounds horn in annoyance 4.128 7.443 0.008 3.981
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3.3 Relative risk analysis results

The relative risk (RR) and the corresponding 100(1-a) % confidence interval was
measured for each risky driver behavior factor in the sample by comparing two driver age
groups (18-21 year and 22-25 year) and two driving experience groups (< 1 year) and (>
1 year) for Budapest and Islamabad.

Accordingly, the RR procedure first considered that how much times the drivers age
group ‘18-21 year’ is more likely to involve in risky driver behavior factors as compared
to the drivers age group ‘22-25 year’. The RR analysis results showed the value larger
than 1 (positive association) for some specified driver behavior factors which shows a
high risky attitude of drivers age group ‘18-21 year’ as compared to driver age group ‘22-
25 year’ year. However, for the few risky driver behavior factors, the RR value was
observed smaller than 1 which means negative association. Furthermore, for two risky
driver behavior factors, the RR value was observed zero which means no association.
Moreover, the 95% confidence interval values showed that observed RR is statistically
significant for most driver behavior factors because these exclude 1.0. For two specified
items, the 95% confidence interval value was observed zero which implies that there is
no evidence of risk for road safety as shown in Table 9.

Table 9: Relative risk results based on drivers age groups for Budapest

DBQ Items Options 18-21 22-25 Relative 95% confidence
risk interval
(Lower-upper)

Failing to comply with Often 04 02 2.29 0.43-12.04

traffic light signal Never 50 60

Failing to wear seat belt Often 03 04 0.88 0.20-3.76
Never 48 56

Disregard speed limit Often 18 10 2.45 1.42-4.22
Never 04 20

Failing to use personal Often 16 20 0.9 0.58-1.54

intelligent assistant Never 14 14

Failing to yield pedestrian | Often 08 02 53 1.18-23.98
Never 40 62

Driving too closely Often 05 04 1.63 0.48-5.49
Never 21 30

Frequently changing lanes | Often 18 12 24 1.5-3.84
Never 02 20

Risk due to encroachments | Often 0 0 0 0
Never 52 58

Failing to apply brakes Often 0 0 0 0
Never 36 54

Problems of mixed traffic | Often 06 08 0.64 0.24-1.7
Never 38 30

Sounds horn in annoyance | Often 11 04 2.46 0.86-7.00
Never 27 30
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After that, the RR procedure measured that how much times the driving experience
group (< I year) are more likely to involve in risky driver behavior factors as compared
to other driving experience group (> 1 year). The RR analysis results showed the value
larger than 1 for some specified driver behavior factors which shows a high risky attitude
of driving experience group (< 1 year) for road safety as compared to other driving
experience group (> 1 year). However, for the few risky driver behavior factors, the RR
value was observed smaller than 1 which means negative association. Furthermore, for
two risky driver behavior factors, the RR value was observed zero which means no
association. Moreover, the 95% confidence interval values showed that observed RR is
statistically significant for most driver behavior factors because these exclude 1.0. For
three specified items, the 95% confidence interval value was observed zero which implies
that there is no evidence of risk for road safety as shown in Table 10.

Table 10: Relative risk results based on driving experience groups for Budapest

DBQ Items Options < 1 year > [ year Relative 95% confidence
risk interval
(Lower-upper)

Failing to comply with Often 6 46 0.13 0

traffic light signal Never 0 64

Failing to wear seat belt Often 2 5 0.56 0.17-1.83
Never 53 51

Disregard speed limit Often 20 10 1.83 0.99-3.36
Never 8 14

Failing to use personal Often 18 18 1.75 0.89-3.42

intelligent assistant Never 8 20

Failing to yield pedestrian | Often 6 4 1.33 0.76-2.30
Never 46 56

Driving too closely Often 8 3 3.03 1.64-5.58
Never 12 38

Frequently changing lanes | Often 16 14 1.46 0.76-2.79
Never 8 14

Risk due to encroachments | Often 0 0 0 0
Never

Failing to apply brakes Often 0 0 0 0
Never

Problems of mixed traffic | Often 4 10 0.44 0.18-1.02
Never 44 24

Sounds horn in annoyance | Often 12 02 3.14 2.05-4.79
Never 21 56

Finally, the relative risk and the corresponding 100(1-a) % confidence interval was
measured for observed risky driver behavior factors in the sample by comparing two
driver age groups (18-21 year and 22-25 year) and two driving experience groups (< 1
year and > 1 year) for Islamabad.

The RR analysis results showed the value larger than 1 for most specified driver
behavior factors which shows a high risky attitude of drivers age group ‘18-21 year’ for
road safety as compared to driver age group ‘22-25 year’. However, for one driver
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behavior factor ‘risk due to encroachments’, the RR value was observed equal to 1 which
means no association. Furthermore, for one driver behavior factor ‘problems of mixed
traffic’, the RR value was observed less than 1 which means negative association.
Moreover, the 95% confidence interval values showed that observed RR is statistically
significant for most driver behavior factors except one driver behavior factor ‘risk due to
encroachments’ for which the observed RR is not statistically significantly as its value
differ from 1.0 as shown in Table 11.

Table 11: Relative risk results based on drivers age groups for Islamabad

DBQ Items Options 18-21 22-25 Relative 95% confidence
risk interval
(Lower-upper)

Failing to comply with Often 34 12 5.17 2.41-11.06

traffic light signal Never 6 36

Failing to wear seat belt Often 26 21 2.12 1.01-4.41
Never 6 17

Disregard speed limit Often 32 18 4.16 1.64-10.49
Never 4 22

Failing to use personal Often 52 44 1.98 0.97-4.02

intelligent assistant Never 6 16

Failing to yield pedestrian | Often 52 38 1.38 0.83-2.29
Never 10 14

Driving too closely Often 28 9 4.16 2.16-7.99
Never 8 36

Frequently changing lanes | Often 38 26 2.07 1.11-3.86
Never 8 20

Risk due to encroachments | Often 4 5 1 0.46-2.19
Never 30 38

Failing to apply brakes Often 12 4 2.37 1.53-3.67
Never 24 52

Problems of mixed traffic | Often 17 22 0.69 0.44-1.09
Never 20 12

Sounds horn in annoyance | Often 42 24 4.45 1.76-11.23
Never 4 24

Moreover, the RR analysis results showed the value larger than 1 for most specified
driver behavior factors which shows a high risky attitude of driving experience group (<
1 year) as compared to the other driving experience group (> 1 year). However, for the
two driver behavior factors ‘risk due to encroachments’ and ‘problems of mixed traffic’,
the RR value was observed less than 1 which means negative association. Moreover, the
95% confidence interval values showed that observed RR is statistically significant for
most driver behavior factors except one driver behavior factor ‘problems of mixed traffic’
for which the observed RR is not statistically significantly as its value differ from 1.0 as
shown in Table 12.

14



European Transport \ Trasporti Europei (2020) Issue 80, Paper n° 2, ISSN 1825-3997

Table 12: Relative risk based on driving experience groups for Islamabad

DBQ Items Options < 1 year > [ year Relative 95% confidence
risk interval
(Lower-upper)

Failing to comply with Often 38 8 8.67 3.38-22.23

traffic light signal Never 4 38

Failing to wear seat belt Often 28 18 1.21 0.76-1.93
Never 12 12

Disregard speed limit Often 36 14 2.34 1.28-4.27
Never 8 18

Failing to use personal Often 50 46 5.72 1.50-21.77

intelligent assistant Never 2 20

Failing to yield pedestrian | Often 56 34 3.73 1.50-9.26
Never 4 20

Driving too closely Often 33 4 4.45 2.45-8.08
Never 9 36

Frequently changing lanes | Often 36 28 3.93 1.54-10
Never 4 24

Risk due to encroachments | Often 2 8 0.34 0.09-1.19
Never 40 28

Failing to apply brakes Often 14 2 3.69 2.36-5.75
Never 18 58

Problems of mixed traffic | Often 20 21 0.63 0.43-0.9
Never 24 7

Sounds horn in annoyance | Often 46 20 1.95 1.15-3.28
Never 10 18

4. Conclusion

The study evaluated and compared the risky driver behavior factors based on age and
driving experience for Budapest and Islamabad drivers by utilizing the driver behavior
questionnaire (DBQ) as a tool. The DBQ results found significant differences in risky
driver behavior factors between observed groups. The drivers with age group ‘18-21 year’
and drivers with driving experience less than one year are more likely to involve in risky
driver behavior factors as compared to other studied groups.

This study was comparative in providing the basic analysis of risky driver behavior
factors which could involve in traffic accidents while considering drivers age and level
of experience for Budapest and Islamabad. The analysis results showed that Islamabad
drivers are more concerned in traffic safety issues which can be explained due to
increased traffic, uncontrolled traffic, high numbers of motorbikes on the road, reckless
driving behavior and unawareness of traffic rules. While Budapest drivers with observed
groups are found more discipline in traffic safety due to better traffic planning, traffic
control and improved driver behavior. However, the use of intelligent traffic systems such
as GPS and driver information system should be improved to enhance the road safety for
all driver groups of Budapest and Islamabad. The study results could be a helpful
evaluation to highlight the risky driver behavior factors based on age and driving
experience for Budapest and Islamabad. The highlighted risky driver behavior factors
should be more focused by local policymakers to solve road safety issues. Also, traffic
safety campaigns based on mainly the driver’s compliance with speed limits, lane-
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changing rules and use of intelligent traffic systems should be held in educational
institutes to address the considerations which may lead to improved perceived risk and
lower engagement in risky driving behaviors. However, there is a need for more research
with the use of naturalistic tools to investigate comprehensively the risky driver behavior
factors that influence road safety.
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