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Abstract

Keywords

Background and aims: One of the most significant concerns in today’s societies
is the issue of road accidents and the associated fatalities and injuries. Each Mental workload
year, road accidents result in numerous fatalities and injuries, with the human
factor being the most critical element in these accidents. The role of humans
in accidents is evaluated from various perspectives, among which individual Driver
factors, including mental workload and anger, are the most significant

predictors. Therefore, the investigation, prevention, and control of these factors

in driving are important issues. For this reason, the current study examines the

impact of mental workload on the incidence of anger among drivers.

Anger

Methods: This study involved 88 taxi drivers from the city of Qazvin. The
Driving Activity Load Index (DALI) and the Driving Anger Scale (DAS) were
used to measure mental workload and driving anger, respectively. In this study,
the peak traffic hours (11:00 to 14:00 local time) were initially selected based
on the city’s online traffic map. Subsequently, routes with heavy traffic density
were identified using Google Map. A two-stage scenario was considered based
on high-traffic routes to measure the mentioned scales. The measurement of Accepted : 2023/10/23
the studied scales was conducted by completing the questionnaire in the middle

and at the end of the route. The collected data were analyzed using paired t-test

and correlation and regression analyses.
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Results: The study’s findings indicated that prolonged driving and the traffic
environment can significantly affect all dimensions of mental workload (P
<0.001). Mental workload had a significant impact on increasing driving anger
(P <0.001).

Conclusion: The findings of this study demonstrated that increases in the
mental workload of drivers can lead to elevated levels of driving anger.
This suggests the influence of the traffic environment on driving behavior.
Therefore, measures and recommendations are needed to prevent driving
anger to enhance the activities of drivers and prevent accidents.
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EXTENDED ABSTRACT

INTRODUCTION

Traffic accidents are a global concern and pose
significant challenges for developing countries. They
have been identified by the United Nations and the
World Health Organization (WHO) as one of the
primary factors threatening human health. These
accidents can cause irreparable damage and injuries
and can impact the economies of nations. It is
estimated that traffic accidents claim the lives of 1.4
million people each year.

Traffic accidents are one of the factors endangering
public health in today’s world. Research has shown that
factors such as personality, parenting, mental health,
the economic and cultural status of the family, as well
as social relations, influence the occurrence of these
accidents. In addition to traffic accidents, the state
of road safety can also be considered a contributing
factor. In general, various factors and variables such as
humans, roads, vehicles, and the traffic environment
play a role in the occurrence of traffic accidents.
Human factors are the main causes of more than 607.
of accidents. Therefore, it is crucial to pay attention
to these factors. Many human factors contribute to
accidents, the most well-known of which include
mental workload, anger, disregard for regulations and
driving errors, and incorrect traffic attitudes.

Mental workload is a comprehensive concept in the
science of ergonomics and human factors engineering.
The mental workload of drivers can be measured
using the Driving Activity Load Index (DALI). This
questionnaire contains questions about factors
affecting the mental workload of drivers and measures
their mental workload through six dimensions:
attention, visual demand, auditory demand, temporal
demand, interference, and situational stress.

Driving anger, as an emotional arousal, can affect
the perception and information processing of drivers.
This influence could be strong enough to disrupt
performance and increase the risk of accidents. Anger
can be measured using the Driving Anger Scale
(DAS). The short form of this questionnaire contains
14 items and is used to measure trait driving anger.
Driving anger is conceptualized as a personality
feature related to trait anger but is a narrower, more
situation- or context-bound anger than trait anger. In
this scale, drivers can answer each item on a five-point
scale ranging from “not at all” to “very much”

Given the above, this paper aims to investigate
the effects of mental workload on the occurrence of
driving anger among taxi drivers in the city of Qazvin.

METHODOLOGY

Based on 30-day surveys conducted to determine
the busiest hours and city routes using traffic maps,
the time period from 11:00 am to 14:00 was identified
as the busiest hours in Qazvin city in terms of traffic
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volume. After selecting the most traffic-heavy urban
routes, two scenarios were considered. In the first
scenario, at the predetermined starting point, written
consent was obtained from the driver while explaining
the study’s methodology. Then, a demographic
questionnaire was completed. The driver began
driving on a high-traffic route of 24.4 kilometers in
length to reach the middle of the high-traffic route. It
should be noted that the time required to travel this
route was approximately 50 minutes. Subsequently, a
short stop for 3 to 5 minutes was considered. During
this time, the driver answered two questionnaires
regarding mental workload and driving anger. To
assess the mental workload of drivers, the Driving
Activity Load Index (DALI) was used, and for the level
of driving anger, the short form of the Driver Anger
Scale (DAS) was applied.

In the next scenario, the driver began driving on
the next high-traffic road from the same stopping
point as before. It is worth mentioning that the total
length of this high-traffic route was 23.4 kilometers
and the time required to travel it was approximately 50
minutes. At the end of this step, the driver answered
the mentioned questionnaires again. In total, eighty-
eight taxi drivers participated in the study.

Descriptive statistics, correlation coeflicient
analysis, paired t-test, and regression analysis were
employed to investigate the relationship between
study variables using SPSS software version 18.

RESULTS

The results indicated that increases in driving
activity in the traffic environment led to significant
increases in the mental workload of drivers (P <
0.001). Additionally, the assessment of the dimensions
of mental workload in the first and second scenarios of
the study showed that all these dimensions exhibited
an increasing trend. The increase in driving activity
led to higher levels of driving anger.

The results showed that the mental workload in the
first measurement had a significant direct relationship
with the second measurement (r=0.923**). This
implies that with the increase in the mental workload
of the drivers in the second measurement, the level of
their anger in the second measurement also increased.

The results demonstrated that married drivers
had a higher mental workload compared to single
ones. Regression and correlation analyses were used
to examine the quantitative variables of the study.
The findings showed that there was a significant
relationship between work experience and the levels
of mental workload in the first scenario. No significant
relationship was observed among other quantitative
variables such as working hours, average income, the
number of accidents in the last year, and the number of
accidents in the last month. Furthermore, the findings
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showed that there is a significant relationship between
the first and second measurements of mental workload
as well as anger and the month of measurement.

DISCUSSION

The distribution of the frequency of each of the
dimensions of mental workload among all participants
revealed that in the first measurement, “visual demand”
and “auditory demand” had the highest average. These
two components maintained the highest value in the
second measurement as well. Two dimensions of mental
workload, namely “attention” and “situational stress’, had
amoderate value in the first measurement and obtained a
high value in the second measurement. Previous studies
have corroborated that increases in driving activities can
lead to higher levels of driving anger.

Investigating the effect of drivers’ mental workload ...

CONCLUSION

The findings of this study demonstrated that
increases in the mental workload of drivers can lead
to elevated levels of driving anger. This suggests
the influence of the traffic environment on driving
behavior. Therefore, measures and recommendations
are needed to prevent driving anger in order
to enhance the activities of drivers and prevent
accidents.
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