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Abstract
Atticle history: Background and Objective: Given the critical role of ambulance drivers in saving
Received: 23 November 2024 patients' lives and the severe consequences of ambulance accidents, as well as
Revised: 01 December 2024 the lack of studies related to their driving behavior, the present study aimed to
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ePublished: 17 March 2025 investigate the driving behavior and identify the individual factors affecting it

among emergency medical services (EMS) personnel at Zanjan University of
Medical Sciences.

Materials and Methods: This cross-sectional study involved 240 EMS personnel
from Zanjan city. Sampling was conducted using a convenience method that
considered inclusion criteria. A two-part questionnaire was utilized: the first part
collected demographic information, and the second part contained questions from
the standard driving behavior questionnaire. Data were analyzed using
appropriate tests in SPSS version 22.

*Corresponding ~ author: ~ Shirazeh Results: The mean age and work experience of the participants were 36.32 + 7.90
Arghami, Department of years and 11.26 + 6.25 years, respectively. The total mean score of driving
Occupational Health and Safety behavior was below the median. The highest and lowest scores were obtained in
Engineering, School of Public the dimensions of deliberate violations (38.9+19) and mistakes (32.24+6.8),
Health, Zanjan University of respectively. Overall, driving behavior scores had significant relationships with
Medical Sciences, Zanjan, Iran demographic information, such as age, marital status, education level, work

experience, number of missions, and accident history.

Conclusion: The driving behavior of EMS personnel was relatively safe, though

deliberate violations had the highest score. Some individual factors studied
E-mail: arghami@zums.ac.ir affected driving behavior. Attention to educational courses and designing studies

to identify other factors influencing driving behavior is suggested for future

research.
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Extended Abstract

Background and Objective

Despite advancements in transportation, traffic
accidents are the ninth leading cause of death
globally, with projections indicating they could rise
to fifth by 2030 without intervention [1-3]. In Iran,
they rank third worldwide, with 32.1 deaths per
100,000 people [4]. Road accidents are the second
leading cause of death in Iran, accounting for 14%
of total fatalities and ranking third in traffic-related
deaths globally, with 32.1 fatalities per 100,000
people, following Namibia and Thailand. Over
90% of road traffic fatalities occur in low- and
middle-income countries, particularly in Africa and
the Eastern Mediterranean region [1, 4]. Emergency
medical personnel face heightened risks, with U.S.
data showing a 1.7 times greater chance of death
from traffic incidents compared to the general
population [9]. In Iran, 46 ambulance accidents
were reported from 2012 to 2016 [11],
emphasizing their critical role in patient survival—
timely care can reduce mortality in emergencies,
such as heart attacks, where each minute of delay
decreases survival by 10% [12]. Ambulance drivers
must ensure patient safety, as minor errors can have
serious consequences, and 22% experience stress-
related issues, increasing the risk of medical errors
[14]. Human factors account for 70-90% of traffic
accidents in Iran [15, 16], making it essential to
understand their influence [17-19]. Unsafe driving
behavior, linked to impulsivity and emotional
instability, significantly contributes to accidents
[26], with Evans noting that human factors are
primary in 60% of vehicle accidents and
contributing in 95% [27]. Given the importance of
ambulance drivers and the severe consequences of
accidents, examining driving behavior and its
influencing factors is crucial. Therefore, this study
aimed to evaluate driving behavior and identify
individual factors affecting it among emergency
medical staff at centers affiliated with Zanjan
University of Medical Sciences.

Materials and Methods

This descriptive-analytical study was conducted
among emergency medical staff at Zanjan
University of Medical Sciences. After obtaining
permission from the university's treatment deputy,
researchers visited relevant bases and collected
data through questionnaires completed by staff who
provided informed consent. The population
included 362 employees in the Emergency
Management Center, consisting of 268 operational
and 94 administrative staff. Ultimately, using
census sampling and considering the inclusion
criteria, the sample size was set at 268; however,
240 completed questionnaires were collected due
to some staff not cooperating. Data collection took
place in  October 2022 using printed
questionnaires. Participants were informed about
the study's aims and confidentiality before
completing the consent form. Inclusion criteria
included working at the EMS center, possessing a
Class B2 driver's license, at least one year of
ambulance driving experience, and a minimum of
10 intra-city and 5 inter-city missions monthly.

Driving behaviors were assessed using the Driver
Behavior Questionnaire (DBQ), developed by
Reason et al. in 1990. This reliable tool has been
validated in various countries [29]. It consists of 50
items on a Likert scale, covering slips and lapses
(errors of action), mistakes (errors of intention), and
violations (deliberate infringements) [29]. Data
analysis was performed using SPSS software
(version 22), presenting descriptive results as
frequencies, relative frequencies, means, and
standard deviations. Reliability analyses were also
conducted with this software. For inferential
analysis and exploring relationships between
qualitative variables, the Chi-square test or Fisher's
exact test was used. Independent t-tests and one-
way ANOVA or Mann-Whitney and Kruskal-Wallis
tests were employed to compare the means of
quantitative variables, with a significance level set
at less than 0.05.

Results

Out of 256 distributed questionnaires, 240 (94%)
were completed. All participants were male, and
their mean age was 36.32+7.90 years. The mean
work experience was 11.26+6.25 years, with a
minimum of 1 year and a maximum of 27 years.
More than half (55.4%) reported a history of
accidents in the past three years, with an average
accident rate of 0.4+0.62 during this period. Most
participants held a bachelor's degree (67.5%), and
73.3% were married. The mean score for driving
behavior was 86.52+16, indicating generally safe
driving. The highest mean score was related to
deliberate violations (38.9+19), while the lowest
was in mistakes (32.24+6.8). Driving behavior
scores significantly correlated with demographics,
such as age, marital status, education level, work
experience, mission count, and accident history;
however, no significant correlation was found with
the service center. Participants' driving behavior
scores varied significantly by marital status, with
singles exhibiting riskier behavior. Scores also
differed by educational level and age, particularly
with those aged 41-50 demonstrating the lowest
scores. Additionally, the average driving behavior
varied significantly based on work experience, with
those having 16-20 years showing the least safety.
The number of missions also affected driving
behavior; those with fewer than three missions
scored lower. Notably, participants with an
accident history scored significantly higher
(indicating riskier behavior) than those without.

Discussion

This study found that employees' average driving
behavior score was below the midpoint, indicating
safer driving. Yenal et al. (2020) reported that
88.8% of emergency drivers followed traffic laws,
implying they closely monitor patient conditions
[13]. Violating traffic rules can result in fines and
reduced pay for ambulance drivers. Participants
excelled in the deliberate violation dimension of
the DBQ questionnaire, consistent with Kalhori et
al. (2013) [30]. Conversely, Oreyzi et al. (2010)
identified unintentional violations as a greater risk
for urban drivers [31]. Single participants scored
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higher in driving behavior than married ones, as
prior research indicates married drivers tend to be
safer due to family responsibilities [32]. There was
a significant difference in scores based on
education, with bachelor's degree holders scoring
higher than those with associate degrees, contrary
to past studies linking lower education to unsafe
driving behaviors [33-35]. Additionally, individuals
aged 41 to 50 had the lowest average scores,
indicating safer driving, while previous studies
showed that 25% of injuries among emergency
medical personnel occurred in those under 25 [36].
Haghi et al. (2014) found younger, less experienced
drivers to be more prone to unsafe behaviors,
suggesting older staff experience fewer traffic
incidents due to cautious driving [34]. Experienced
drivers commit fewer violations and drive more
safely, while less experienced drivers tend to drive
faster, increasing accident risk [10, 35]. Lack of
knowledge about traffic conditions may contribute
to unsafe driving behaviors [37, 38]. Unintentional
violations were higher in urban centers due to
congestion [9, 40, 41]. Drivers with fewer than
three missions per shift scored lower, while fatigue
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from more missions negatively impacted
performance [10]. Accident history correlated with
higher scores, with Vatani et al. linking it to
increased mistakes [43] and Mendelek (2022)
noting that young drivers with accidents are more
likely to act unsafely [44].

Conclusion

Based on the results, the driving behavior of the
studied emergency medical staff was relatively safe.
Participants had the highest scores in the dimension
of intentional violations. Drivers aged 41 to 50
years and those with 16-20 years of experience
recorded the lowest driving behavior scores.
Additionally, education level and marital status
were significant factors affecting driving behavior.
Thus, it can be concluded that individual factors,
such as age, work experience, marital status, and
education level, influence drivers' behavior. The
role of training programs and the identification of
other factors affecting driving behavior is a topic
that can be addressed in future research by scholars
in this field.
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