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Summary

Crashes with heavy goods vehicles (HGVs) lead to 13.8% of road
fatalities in the EU, i.e. 2,829 fatalities in 2023. The vast majority of
fatalities and serious injuries in HGV-related crashes are incurred by
the crash opponent rather than the HGV occupants. Buses and coaches
account for around 2% of EU road fatalities, i.e. 462 fatalities in 2023.
Again, the vast majority of these fatalities are incurred by the crash
opponent rather than the bus occupants. Typical HGV crashes include
rear-end collisions, particularly in traffic jams, side impact collisions at
intersections as well as blind spot crashes when turning right, and
unintentional lane departure. Bus/coach crashes relatively often involve
crossing pedestrians.

HGV and bus drivers require specialized licenses: a C license for HGVs
and a D license for buses. Additionally, professional drivers must hold
a certificate of professional competence (Code 95), which needs
renewal every five years. These professionals often face challenging
working conditions, including tight schedules, irregular hours, and long
workdays. International drivers frequently have to sleep in their
vehicles. These demanding circumstances make professional drivers
particularly susceptible to fatigue and distraction. Moreover, the nature
of their work can lead to health issues such as obesity, which may
contribute to conditions like sleep apnoea that can further compromise
safe driving.

The safety of HGVs and buses is significantly influenced by road
infrastructure due to their unique characteristics such as mass,
manoeuvrability, and acceleration/deceleration capabilities. These
vehicles require longer braking distances and are susceptible to issues
like burst tires. For HGVs, overloading or unbalanced loads can further
compromise safety. In addition, other road users often lack awareness
of the specific challenges posed by these large vehicles, particularly
their extensive blind spots. A key strategy, aligned with the Safe
System approach, involves separating these heavy vehicles from other
road users, especially vulnerable ones - such as pedestrians and
cyclists - either in location or time. Additionally, providing professional
drivers with timely warnings about hazardous or restricted road
sections, through roadside signage or in-vehicle information systems,
may significantly contribute to road safety. Furthermore, addressing
the need for adequate and well-managed overnight parking facilities for
HGVs is essential. These secure rest areas not only ensure drivers can
safely complete their mandatory rest periods but also contribute to their
overall well-being and alertness on the road.
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The European Union's updated General Safety Regulation (GSR)
2019/2144 mandates several crucial vehicle safety measures for new
HGVs and buses. Since July 2024, these vehicles must be equipped with
advisory Intelligent Speed Assistance (ISA), blind spot detection
systems, and driver attention monitoring technology. The regulation
further stipulates that by 2029, new trucks and buses will need to meet
higher direct vision standards, enhancing driver awareness of their
surroundings. While Automatic Emergency Braking Systems (AEBS)
have been mandatory for HGVs and buses since 2014, the GSR requires
improved AEBS to be installed on all new heavy vehicles from 2028
onwards.

Enhancing driver behaviour, safety culture and safety management
requires a comprehensive approach that engages all levels of a
company, from top executives to individual drivers. By prioritizing safe
road behaviour as a core value, organizations can create a more robust
safety environment. It is crucial for company management to establish
working conditions that enable drivers to adhere to driving and rest
time regulations without compromise. To reinforce these efforts and
ensure broader compliance, more rigorous enforcement measures
should be implemented. Health promotion interventions should be
considered to foster drivers' well-being by encouraging healthy lifestyle
choices and addressing issues such as fatigue and stress management.
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1. What is the problem?

This thematic report concerns professional drivers of heavy goods
vehicles (HGVs) and buses and coaches.

1.1 Heavy good vehicles

HGVs can be defined as motor vehicles with at least four wheels, with
or without a trailer, with a permissible gross vehicle weight of over 3.5
tonnes and used only for the transport of goods. HGVs are involved in
4 to 5% of police-reported road crashes in Europe (Schindler et al.,
2022), but HGV crashes result in 14% of road fatalities (EC, 2024a).

Crashes involving HGVs often have severe consequences, with the
majority of fatalities and serious injuries more often affecting those in
the other vehicle than the HGV occupants. This occurs because HGVs
are significantly heavier than most other vehicles. When two vehicles
collide, the laws of physics dictate that the lighter vehicle absorbs most
of the energy from the impact. As a result, the lighter vehicle sustains
more damage, leading to more serious injuries for its occupants. In the
EU, almost 9 out of 10 fatalities in HGV crashes were other road users,
mainly car occupants (EC, 2024a).

1.2 Buses and coaches

Buses and coaches, defined as vehicles with more than 8 seats in
addition to the driver’s seat, designed for passenger transport, serve
different purposes: buses primarily facilitate public transport, while
coaches are mainly used for interurban travel and tourist trips (coach
tourism). Together, they are involved in 2% of all fatalities in the EU,
according to recent data (EC, 2024a).

Among those killed in bus/coach crashes, there is a high proportion of
vulnerable road users, especially pedestrians (approximately 25%, EC,
2024a). which is related to the urban environment in which many buses
operate. Similar to HGVs, the significant difference in mass is the
primary reason for the relatively low number of casualties among bus
and coach occupants (approximately 19 %, EC, 2024a).
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1.3 Working conditions and environment

Driving and working times

Professional HGV and bus/coach drivers must adhere to specific EU
rules on driving time and rest periods (EU, 2006). Additionally, they are
subject to the broader Working Time Directive for "persons performing
mobile road transport activities" (EU, 2002). Typically, these drivers
are limited to 9 hours of driving per day with an exemption of twice a
week when it can be extended to 10 hours, and their weekly driving
time must not exceed of 56 hours per week, (EU, 2006). For transport
operations involving non-EU and non-EFTA countries in Europe,
including all former Soviet Union states, the rules of the AETR
Agreement apply (UNECE, 2010).

Work and working conditions

In 2020, 10.8 million people aged over 15 were employed in transport
occupations in the EU (Eurostat,2021).. According to Eurostat, 3.2
million were employed as HGV (Eurostat, 2022; cited in IRU, 2023a),
about 900.000 persons as bus and coach drivers in Europe (Eurostat,
2021; cited in IRU, 2023b). According to the IRU reports, 7% of HGV
positions and 10% of the bus/coach positions remained unfilled in
2023.

Professional HGV and bus drivers face several specific demands and
constraints that make their roles particularly challenging. These include
long and irregular working hours, often requiring them to be on the
road for extended periods, which can lead to fatigue and stress. The
nature of their work also demands strict adherence to safety
regulations, such as limits on driving hours and mandatory rest periods.
Additionally, drivers must navigate various road conditions, manage
tight delivery schedules, and handle the physical demands of loading
and unloading cargo or assisting passengers. Furthermore, they are
often away from home for long stretches, which can impact their
personal lives and well-being. These challenges and demands outlined
above, often coupled with low pay, highlight some of the key reasons
behind the current significant shortage of drivers in the profession. The
European Transport Workers’ Federation (ETF) recommends increasing
driver wages, improving their working conditions and strengthening
enforcement in order to attract new drivers, including women, to
compensate for retiring drivers.
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Health and working environment

Professional drivers face numerous health challenges that can
significantly impact their performance and safety on the road. Physical
health issues, such as musculoskeletal disorders, obesity,
hypertension, and diabetes, are prevalent among this population.
(Chung & Wong, 2011, Rasheed, et al., 2023). A recent systematic
literature review, Cendales et al., 2024) highlights the fact that a
substantial proportion of bus drivers are affected also by mental health
issues, including anxiety and depression amongst other issues. All
these health problems are often exacerbated by the nature of their
work, which involves prolonged sitting, irregular schedules, and
exposure to whole-body vibrations (Rasheed, et al., 2023).
Additionally, lifestyle factors such as poor diet, lack of physical activity,
and high rates of smoking contribute to the overall poor health status
of many professional drivers (Peters et al., 2021).

Exposure

Determining the average distance covered by an individual Heavy
Goods Vehicle (HGV) or bus driver in the EU is challenging due to
limited availability of specific data. However, some industry reports
provide insights, with varying exposure ranges depending on the
transport type. For instance, an IRU report (IRU, 2017) mentions an
average annual driving distance per vehicle of around 130,000 km in
the long-haul sector. In contrast, Earl et al. (2018) cite a somewhat
lower exposure of approximately 110,000 km annual mileage for long-
haul trucks. Compared to the average exposure of private car drivers,
this increased mileage is a risk factor in itself, as it heightens the
likelihood of encountering hazardous situations, adverse weather
conditions, and other high-risk scenarios on the road.

2. Professional drivers and road
safety

This chapter explores the critical role of professional drivers in the
transportation sector, focusing specifically on HGVs and buses/coaches.
The analyses shown focus on various studies and statistical data to
illustrate the associated crash risks. Furthermore, the chapter
examines the factors contributing to these risks, including driver
behaviour, vehicle characteristics, and road environment.
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HGVs and buses

2.1 Fatal crash risk

Accurate exposure data! is essential for assessing risks in road safety.
Unfortunately, calculating the crash risk for HGVs and buses/coaches
at EU level is not feasible due to a lack of comprehensive exposure data
from several member states. However, some individual countries
maintain these statistics, revealing a higher probability of fatal injuries
in crashes involving HGVs or buses/coaches compared to the overall
fatality rate in those countries.

It's important to note that most fatalities in HGV and bus/coach crashes
are other road users, while the occupants of these larger vehicles face
a relatively low fatality risk. The ETSC has compiled data from 10
countries, illustrating the risk of fatalities in HGV and non-HGV crashes
(Figure 1). This comparison highlights large variations between
countries in terms of road safety outcomes involving these vehicle
types.

Figure 1. The number of fatalities in crashes involving HGVs per
billion km travelled by HGVs and the number of fatalities in crashes
not involving HGVs per billion km travelled by non-HGVs in 10
European countries (period 2016-2018). Source: ETSC, 2020.
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A publication from 2013 by the ETSC (ETSC, 2013) also reported on
the relative risk of fatal injury for buses, coaches and trolley buses
(Figure 2).

Figure 2. The number of fatalities in crashes with a bus, coach or
trolley per billion kilometres travelled by those vehicles and the
corresponding rate for all vehicles in nine European countries (period
2009-2011, PL 2008-2009). Source: ETSC, 2013.
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Figure 2 illustrates that fatality rates for buses and coaches are notably
higher than those for HGVs. While this difference might be partially
attributed to variations in the time periods studied, data from Belgium
corroborate this trend. In the period 2010-2017, the average fatality
rate across all vehicle categories in Belgium was 7.7 fatalities per billion
vehicle-kilometres. For HGV crashes, the rate was 14 fatalities per
billion vehicle-kilometres, while for bus/coach crashes, it was 19.8
fatalities per billion vehicle-kilometres (Meunier, 2020).

The elevated fatality risk per distance travelled for buses and coaches
compared to HGVs can be largely explained by their more frequent
operation in urban areas (as detailed in Section 2.3). This urban
presence leads to more interactions with other vehicles and, crucially,
with vulnerable road users, such as cyclists or pedestrians.
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It's important to note, however, that despite the higher risk per
kilometre, the absolute number of fatalities in bus/coach crashes is
significantly lower than in HGV crashes. This is due to the smaller
number of buses and coaches on the roads and their lower total
kilometres travelled. Annual fatalities amount to approximately 500 for
bus/coach crashes, compared to around 3,000 for HGV crashes (further
information available in Section 2.3).

2.2 General trend in the number of fatalities

In 2023, crashes involving Heavy Goods Vehicles (HGVs) accounted for
14% of all road fatalities in the European Union (EU27). On average,
one out of every seven road deaths in Europe are related to an HGV
crash. Specifically, 2,829 people lost their lives in HGV-involved crashes
across the EU27 in 2023. This represents a slight decrease from 2013,
when the number of fatalities in HGV crashes stood at 3,256 in terms
of absolute numbers.

Despite this modest downward trend in the absolute humber of HGV-
related fatalities, the share of these crashes in the overall road death
toll has actually increased slightly, rising from 13.4% in 2013 to 13.8%
in 2023 (Figure 3).

Figure 3. Annual number of fatalities in crashes involving HGVs and
their share in the total number of fatalities in the EU27 (2013-2023).
Source: CARE.
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The overall yearly trend in fatalities of crashes involving buses and
coaches remains relatively stable. In 2023, bus and coach crashes
accounted for approximately 2% of all road deaths in the EU27. This
proportion has remained nearly consistent over the past decade, from
2013 to 2023 (Figure 4).

Figure 4. Annual number of fatalities in crashes involving
buses/coaches and their share in the total number of fatalities in the
EU27 (2013-2023). Source: CARE
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2.3 Crash characteristics

A key characteristic of crashes involving Heavy Goods Vehicles (HGVs)
and buses/coaches is that the majority of fatalities occur among other
road users rather than the occupants of these vehicles. Specifically,
about 90% of fatalities in HGV crashes and approximately 80% in
bus/coach crashes involve individuals who are not occupants of these
vehicles, such as pedestrians, cyclists, and other road users.

In crashes involving HGVs, car occupants account for the majority of
fatalities, representing about 50% of deaths. Pedestrians follow at
approximately 15%, while cyclists comprise around 6% of the fatalities.
Bus and coach crashes show a more balanced distribution of fatalities:
car occupants represent 34% of deaths, closely followed by pedestrians
at 29%. Notably, cyclists account for about 9% of fatalities in bus
crashes, slightly higher than their representation in HGV-related
deaths. These figures underscore the substantial impact of heavy
vehicle collisions on vulnerable road users (Figure 5).
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Figure 5. Distribution of fatalities by road type in crashes involving
HGVs, buses/coaches and all crashes in the EU27 (2023).
Source: CARE
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An analysis of crash locations reveals distinct patterns for fatal HGV and
bus/coach crashes. As illustrated in Figure 6, the majority of fatal HGV
crashes occur on rural roads, with a significant number also taking place
on motorways. In contrast, fatal bus and coach crashes are more likely
to happen in urban areas, with a smaller proportion occurring on rural
roads.

This highlights the different operational environments for these vehicle
types, with HGVs more frequently involved in fatal incidents on higher-
speed roads and buses/coaches more often involved in fatal incidents
in urban settings (Figure 6).
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Figure 6. Distribution of fatalities by road type in crashes involving
HGVs, buses/coaches and all crashes in the EU27 (2023).
Source: CARE
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2.4 Typical crashes

Most research on typical crashes primarily focuses on Heavy Goods
Vehicles (HGVs), with limited information available regarding crashes
involving buses and coaches.

There is a strong consensus among various studies (Temmerman et al.,
2016; SWOV, 2020; Volvo Trucks, 2022; Schindler et al., 2022)
regarding the most common types of HGV crashes, which include:

e rear-end collisions, in particular in traffic jams
side impact collision at intersections
blind spot crashes when turning right (or left in left-driving
countries)
e unintentional lane departure
crashes due to overtaking errors
crashes with crossing pedestrians

Additionally, a comprehensive analysis of HGV crashes reveals that
most crashes in Europe occur under clear weather conditions, during
daylight, on dry roads, outside urban areas, and on non-highway roads
(Schindler et al., 2022).

As regards research on the types of crashes involving buses and
coaches, a literature review conducted by Albertsson and Falkmer in

1 4 “ European
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2005 identified three primary types of crashes involving such vehicles
in Europe. These include collisions between buses or coaches and cars,
incidents where vulnerable road users, such as pedestrians and cyclists
are hit by a bus or coach, and roll-over accidents.

A recent study by Naevestad et al. (2023) shed light on an important
aspect of bus passenger safety that extends beyond traffic crashes. The
research revealed that a significant number of injuries occur in non-
collision situations, such as passengers falling while on board the bus
(e.g. due to harsh acceleration or braking manoeuvres) or during
boarding and alighting processes.

2.5 Causation factors

Crashes involving professional drivers are often attributed to a
combination of factors, which can be broadly categorized into three
groups: human factors, vehicle factors, and infrastructure factors.
However, it's crucial to highlight that crashes are rarely caused by a
single factor; rather, they result from a complex interplay of multiple
factors. As outlined earlier, the majority of available research and the
data presented in the following sections focus on crashes involving
HGVs, with relatively limited information available on bus and coach
crashes.

2.5.1 Factors related to road users

All human factors that influence crash risk also apply to professional
drivers. These factors include excessive and inappropriate speed,
driving under the influence, tailgating and more. However, professional
drivers are more susceptible to issues such as fatigue and distraction
compared to non-professional drivers.

For HGV drivers, long working hours and irregular shifts remain major
contributors to fatigue, with drivers working over 70 hours per week
being common (EC, 2023). The impact of fatigue on driving
performance becomes more pronounced after 8-9 hours of driving, with
crash risk increasing significantly beyond this point (Mackie & Miller,
cited in EC, 2023; for more details, see the Road Safety Thematic
Report on fatigue EC, 2021a). Driving during biologically inappropriate
times, poor sleep quality during trips, and sleep-inducing cabin
conditions such as heat, vibrations and noise further contribute to this
issue. A survey by Vitols & Voss (2021) found that one-third of
bus/coach drivers and over a quarter of HGV drivers reported feeling
tired at least every fourth drive.
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Commission



A high prevalence of overweight and obesity has been observed
especially among professional drivers (Njiro et al, 2024; Rosso et al.,
2015; Anderson et al. (2012). The recent systematic review (Njiro et
al, 2024) highlighted data on professional drivers in low- and middle-
income countries (including some European countries) where the
prevalence of obesity among professional drivers was 27.2% — which
was almost 3.07-fold higher than the 8.8% reported prevalence among
adult males in the general population. HGV drivers' higher obesity rates
increase their risk of sleep disorders like sleep apnea, further impacting
driving skills: Anderson et al. (2012) reported that obese truck drivers
have a 55% increased risk for heavy truck crashes compared to non-
obese drivers. Another study found that truck drivers with heart
disease, which is often associated with obesity, were at twice the motor
vehicle crash risk compared to those with a lower risk of heart disease
(Ronna et al., 2016).

Studies have highlighted the prevalence of distracted driving which
seems to be more common among professional drivers (TRL et al.,
2015). For example, Griffin et al. (2014) found a 39% prevalence of
distraction among public transit bus drivers in the US, with passenger
interactions being the most common source of distraction. For HGV
drivers, most dangerous distracting activities are texting or entering a
number in a mobile phone (Stavrinos et al., 2016; Hickman et al.,
2014; Olsen et al., 2014).

2.5.2 Factors related to the vehicle

Vehicle-related factors contributing to crashes involving HGVs and
buses/coaches include their substantial mass, which results in extended
braking distances. This characteristic becomes particularly hazardous
when combined with human factors such as driver inattention,
distraction, or fatigue. While the latter human factors are separate
crash causation elements, they can significantly amplify the risks
associated with the vehicle's inherent limitations in stopping quickly.

Large blind spots are a significant vehicle-related risk factor for HGVs
and buses/coaches (Pokorny et al., 2017; Schoon, 2006). These blind
spots can obscure the driver's view of nearby road users, particularly
pedestrians and cyclists. While dedicated mirrors and camera systems
help reduce these blind spots, they don't eliminate them entirely.
Moreover, the effectiveness of these systems relies on proper
adjustment and active use by the drivers, the latter often not given.
According to a naturalistic glance behaviour study (Jansen & Varotto,
2022) most often truck drivers did not cast a glance upon their blind
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spot mirrors before as well as during their manoeuvers at an
intersection.

Vehicle load also plays a crucial role in safety. Unbalanced or excessive
loads can compromise vehicle stability, especially during sudden
braking, sharp turns, or on steep inclines. Additionally, heavy vehicles
are more prone to tyre blowouts, which can severely impact vehicle
control (EC, 2023c) Such incidents not only challenge the professional
driver but can also startle other road users, potentially leading to
dangerous situations.

Lastly, other road users' lack of understanding about the unique
characteristics of HGVs and buses contributes to risk. Many may not
fully appreciate these vehicles' extended braking distances or extensive
blind spots. This knowledge gap can lead to inadequate anticipation and
potentially hazardous interactions on the road.

2.5.3 Factors related to the road environment

Prato and Kaplan (2013) and Meunier (2020) highlight several features
of road infrastructure that are particularly critical for HGV and
bus/coach safety:

e Sharp bends: These can cause truck loads to shift, altering the
centre of gravity and risking tip-overs. They may also force HGVs
to encroach on oncoming traffic lanes.

e Narrow driving lanes: These compel HGV drivers to use part of
the oncoming traffic lane, increasing collision risks.

e Short entry and exit lanes: Short entry lanes may result in
insufficient merging speeds, while short exit lanes can lead to
abrupt deceleration or premature slowing on the motorway.

e Steep slopes: Ascending roads cause speed loss in HGVs,
increasing speed differentials with passenger vehicles.

e High speed limits: Prato and Kaplan (2014) found that speed
limits of 80 km/h or more on Danish roads were associated with
a 277.2% increase in the likelihood of more severe outcomes
(light injuries, severe injuries and fatalities) in bus accidents
compared to lower speed limits. They also found a 42.6%
increase in the likelihood of injury to bus passengers.

e Road surface conditions: The Danish study (Prato & Kaplan, 2013)
revealed that slippery road surfaces increased the probability of
light injuries by 8.7%, severe injuries by 13.4%, and deaths by
16.0% in bus accidents.

e Intersections: Bus drivers crossing intersections in yellow or red
light (possibly due to being late and attempting to avoid further
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delays) was positively related to both bus accident severity and
passenger injury occurrence.

These findings underscore the importance of considering both road
geometry and traffic management in enhancing safety for HGVs and
buses. Authors further emphasize the need for infrastructural solutions
to forgive possible driving errors as well for maintenance of road
surfaces and management of traffic and shifts across the day.

3. Countermeasures

Countermeasures should take into account the implementation of a
rigorous safe system approach, which implies improving infrastructure,
enhancing vehicle safety, setting appropriate speeds and behaviour of
all road users and adequate enforcement.

3.1 Safer road users

3.1.1 Training, education and information

Professional HGV and bus drivers in the EU must complete initial
training and a five-yearly refresher course (EU, 2022). While the effects
of driver training are difficult to assess objectively (Helman et al.,
2017), a Norwegian study by Elvebakk et al. (2020) found positive self-
reported outcomes from mandatory refresher courses, including
positive learning outcomes and improved driving styles.

Some companies offer safety courses focusing on specific topics like
driver fatigue, distraction, or interaction with vulnerable road users or
a company’s safety culture (see Paragraph 3.1.3). However, the
effectiveness of these standalone measures still has to be shown more
clearly yet, as e.g. Pylkkénen et al. (2018) found no positive effect from
an alertness-management training program, Vitols & Voss (2021)
concluded that fatigue-focused courses often fail to improve driver
alertness as they don't address underlying causes.

3.1.2 Safety culture and safety management

The EU Directive 89/391/EEC on health and safety of workers requires
every employer in all EU Member States to undertake a risk assessment
according to the principle of prevention.?

2 https://osha.europa.eu/en/legislation/directives/the-osh-framework-directive/the-
osh-framework-directive-introduction
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Typically, organisations tend to have a reactive approach following an
increase in collisions demonstrated by insurance data, their own
reported collision data, or telemetry. However, an effective risk
assessment should also involve participants in assessing their own
needs, as Framework Directive 89/391/EEC expressly requires
employers to consult workers and/or their representatives and allow
them to take part in discussions on all questions relating to safety and
health at work. Proactive organisations consult their drivers from the
outset to know whether they feel they ought to receive training, and
what their training requirements are. The outcomes should be fed back
to operational managers and drivers through discussion. This can take
place within workshops, toolbox chats, debriefs, intranets, notice
boards, newsletters and with the support of handbooks (ETSC, 2010).

The ISO standard 39001 on Traffic Safety Management System, uses a
Plan, Check, Do and Act process framework.3 Elements include the
requirements for an organisation to a) adopt the Safe System goal and
decide on targets and objectives for the interim and b) consider for use
a range of measurable safety performance factors covering areas within
the organisation’s sphere of influence that are known to reduce the risk
of fatal and serious injury. The aim is both to guide organisations
through a process of continual improvement in road safety performance
towards zero death and long-term injury and support the transfer of
knowledge about successful activity.

A company's safety culture refers to the shared safety values and
standards within the organisation (Vlakveld et al., 2014). In the
transport organisation, developing a strong safety culture is a
collaborative effort involving the company management, planning
department, and drivers (Grinerud, 2022). Research indicates that
improving the safety culture often leads to safer driving behaviours
among the company's drivers (Vlakveld et al., 2014).

In companies with a prominent safety culture, there are clear rules and
policies related to key safety aspects, such as speeding, seatbelt use,
and mobile phone usage. In-vehicle monitoring systems (IVMS) can
play a useful role in enforcing and monitoring compliance with these
policies.

Fatigue management is another crucial component of safety culture.
This involves not only educating drivers about the risks and causes of
fatigued driving, but also implementing realistic time planning to ensure
drivers can comply with driving times and rest periods at all times.

3 https://www.iso.org/standard/44958.html
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Based on a survey and interviews conducted in 17 Norwegian
companies, Naevestad, Blom & Phillips (2020) identified 11 practical
requirements for effective safety management. These include
implementing policies on speed, driving style, and seatbelt use,
providing regular feedback to drivers on their driving behaviour as well
as empowering drivers to postpone assignments if they deem it unsafe
to proceed.

3.1.3 Regulation and enforcement

Driving time and rest period regulations are crucial for professional
drivers (see also Section 1.2), aiming to enhance road safety by
mitigating driver fatigue. These rules set limits on driving time and
mandate breaks and rest periods. However, enforcement levels vary
across countries, sometimes falling short. In the EU, 3.03 million
offences were detected between 2021 and 2022, according to Member
State reports (EC, 2024b).

Assessing the impact of these regulations is challenging, as most
countries have long-standing versions of such rules. For instance,
Europe first adopted driving period and break regulations in 1969 (EEC,
1969). Research, primarily from the United States, suggests that
enhanced monitoring and enforcement of existing regulations lead to
improved compliance and favourable safety outcomes (Hickman et al.,
2016; Mohlman, 2013 cited in Goldenbeld, 2017).

3.1.4 Driver health promotion

Professional drivers' health and well-being are closely linked to their
ability to drive safely (Batson et al., 2022; Crizzle et al., 2017; Hickman
et al., 2020; Peters et al., 2021). Poor health can lead to increased
fatigue, reduced alertness, and diminished driving performance. The
demands of the job expose drivers to various risk factors, including long
working hours, shift work, sleep deprivation, noise, vibration, physical
inactivity, unhealthy diets, and exposure to diesel fumes. These factors
significantly increase the risk of developing cardiovascular diseases,
obesity, and sleep apnea (Crizzle et al., 2017). Evidence suggests that
health promotion interventions for HGV drivers can be beneficial (Ng et
al., 2014). Promising initiatives include structured multicomponent
programs (e.g. behavioural self-monitoring, weight loss competition,
computer-based training, etc.) that are ideally accessible remotely,
utilising mobile health care technology (Olsen et. al,2009; Snyder et
al., 2023) and incorporating wearable devices. These include electronic
monitors contain sensors, storage systems or capacity to track
individuals’ health behaviours and physical activities - such as smart
watches. (Greenfield et al., 2016).
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It's worth noting that the EU has recognized the importance of driver
health and well-being in its regulatory framework. Directive (EU)
2022/2561, which covers the initial qualification and periodic training
of professional drivers, includes specific objectives related to physical
and mental health. The directive requires training on ergonomic
principles, physical fitness, the importance of physical and mental
ability, healthy eating, and the effects of fatigue, stress, and substances
that can affect behavior (EC, 2022). This mandatory training both aligns
with and supports the health promotion interventions discussed in the
mentioned literature.

3.2 Safer vehicles

3.2.1 Vehicle General Safety Regulation

The EU Vehicle General Safety Regulation (GSR) 2019/2144 (EC,
2022a), mandates a range of safety features for new vehicles, including
HGVs and buses.

The new General Safety Regulation mandates different safety features
for various vehicle types. For trucks and buses/coaches specifically, the
mandatory features include:

1. Detection and warnings to prevent collisions with pedestrians or
cyclists

2. Tyre pressure monitoring systems

3. Improved direct vision to better see cyclists and pedestrians
(from 2026)

4. Event data recorders

The following features are required for all road vehicles, including trucks
and buses/coaches:

Intelligent speed assistance

Reversing detection with camera or sensors
Attention warning in case of driver drowsiness
Emergency stop signal

Cybersecurity measures

ke

Additionally, advanced driver distraction warning systems will be
required for all new vehicle types from January 2026 and for all new
vehicles from January 2029. While these regulations represent
significant progress, some road safety organisations (e.g. ETSC, 2020)
advocate for further improvements, such as mandatory alcohol
interlocks for all professional drivers and non-overridable ISA systems.
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The latter being systems which cannot be turned off or overridden by
the driver, ensuring that the vehicle always adheres to the speed limit
- without the possibility of manual deactivation.

3.2.2 AEBS

Advanced Emergency Braking Systems (AEBS) have been mandatory
in the European Union for all new trucks and coaches since 1 November
2015 (EC, 2024c). While exact figures on the road safety impact of
AEBS are not available for trucks, theoretical models and real-world
data suggest positive effects (Mettel, 2018). The German Road Safety
Council (DVR) estimated that current "optimal" AEBS types could
potentially prevent up to 488 accidents, 98 fatalities, and 671 serious
injuries on German motorways alone (DVR, 2016). However,
challenges remain, including the reliability of obstacle detection (Van
Hattem et al., 2017) and driver deactivation of systems (Berg &
Petersen, 2018, cited in Mettel, 2018).

Recent regulatory developments have addressed these issues and
expanded AEBS capabilities. The United Nations Economic Commission
for Europe (UNECE) adopted strengthened provisions for UN Regulation
No. 131 on Advanced Emergency Braking Systems (AEBS) for heavy
vehicles. These provisions, which entered into force on February 21,
2023 significantly enhance the scope and capabilities of AEBS. These
improvements are expected to significantly reduce crashes and
fatalities, particularly in traffic jam situations. Improved AEBS will be
required on all new HGVs and buses/coaches in the EU, incorporating
the latest technological advancements and addressing previous
limitations (EC, 2024b) from 1 September 2025 to new models and
from 1 September 2028 to all new trucks and coaches (UNECE, 2022b).
2022b).

3.3 Safer roads

3.3.1 Separating heavy vehicles from other traffic

Spatial or time separation of buses and HGVs from other traffic, in
particular away from unprotected road users such as cyclists and
pedestrians, is a very effective safety measure for both road sections
and junctions and both urban and non-urban roads (SWOV, 2018). Due
to the great difference in mass between buses and HGVs and most
other road users, collisions involving these vehicles generally result in
very serious injuries or death. This measure reflects one of the central
elements of the Safe System approach: “ensure that crash impact
forces remain below levels that will cause death or serious injury” (ITF,
2022, page 13). Concrete examples of achieving separation of heavy
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vehicles from other road users are: dedicated bicycle/pedestrian
facilities with conflict-free traffic lights, dedicated HGV/bus lanes, and
restricted inner-urban distribution times and routes. The UK's Health
and Safety Executive (HSE) also stresses the importance of complete
segregation through further measures such as footbridges, subways,
and clearly marked routes with protective barriers since 2007 (HSE,
2007).

3.3.2 Overtaking bans for HGVs

Overtaking bans for HGVs on the motorway network can help reduce
speed differences between HGVs and lighter and faster passenger cars
and other light vehicles. Many countries have already implemented
overtaking bans for HGVs on some motorway stretches (sometimes for
specific periods of the day). TRL (2010) concludes that the overall
safety benefits can be expected to be small. Most benefits can be
expected on sections with uphill gradients and with junctions spaced at
least 3 km apart.

In Austria, a 2013 expert report from the Austrian Road Safety Board
led to a ban on HGVs using the third and fourth lanes of motorways,
addressing the disproportionate involvement of trucks in accidents:
while HGVs accounted for only 11% of the total distance travelled on
Austrian expressways and motorways, they were involved in 22% of
crashes resulting in personal injury (BMVIT, 2013). Poland's 2023
regulation introduced a more flexible approach, allowing overtaking
only when the overtaken vehicle is moving significantly slower than the
speed limit and if the overtaking manoeuvre can be safely performed.
While these measures aim to improve safety and traffic flow, their
effectiveness and compliance remain subjects of ongoing evaluation
and debate within the transport industry.

3.3.3 Avoiding or warning for infrastructure
bottlenecks

HGVs and buses/coaches have specific operational attributes. Their
drivers could benefit from special safety messages and signs about road
characteristics that take these attributes into account. Such signs can
include warning of limited clearance at bridges, warning of truck
rollover risk due to geometric conditions, warning of long and steep
grades, and curve and ramp warnings (US DOT, 2017). Specific HGV
navigation systems prevent HGV drivers from taking routes which enter
residential areas and lead them to avoid too narrow rural roads or too
small overhead clearances.
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3.3.4 Sufficient safe and facilitating HGV parking

Adequate overnight parking and rest areas are crucial for international
HGV drivers, providing secure spaces with facilities for rest and
refreshment. However, Europe continues to face a shortage of quality
parking areas for HGVs (Poliak & Poliakova, 2020). In response, the EU
has taken significant steps to address this issue. A study, commissioned
by the EC, made a series of recommendations for ensuring a denser
network of safe and secure truck parking areas (De Leeuw van Weenen
et al., 2019). Subsequently, the European Commission published new
standards for safe and secure truck parking areas (SSTPAs) for trucks
and commercial vehicles, along with procedures for their certification
(EC, 2022b). These standards define four security levels (Platinum,
Gold, Silver, and Bronze) and set minimum service requirements,
including gender-friendly sanitary facilities, food and beverage options,
internet connectivity and power supply. As regards the Trans-European
Transport Network (TEN-T), the EU has adopted a revised regulation in
June 2024 which sets a specific target for the development of SSTPAs.
By 2040, safe and secure truck parking areas are to be established on
the core and extended core road networks of the TEN-T, with an
average spacing of every 150 km (EC, 2024d).

However, industry organisations, including the European Transport
Workers' Federation (ETF), the International Road Transport Union
(IRU), and the European Secure Parking Organisation (ESPORG), argue
that the current number of safe and secure truck parking areas
(SSTPAs) is inadequate. They urge the European Commission to
modernise existing facilities and develop new, sustainable, and
connected SSTPAs, with continued EU co-funding from 2025 to 2027
(IRU, 2024).

4. Further reading

ETSC (2020) How to improve the safety of goods vehicles in the EU? PIN Flash 39. Brussels,
European Transport Safety Council.

Hickman, J., et al. (2020). Commercial Driver Safety Risk Factors (CDRSF). Report FMCSA-
RRR-17-014); U.S. Department of Transportation, Federal Motor Carrier Safety
Administration: Washington, DC, USA.

SWOV (2020) Trucks and delivery vans. SWOV fact sheet, April 2020. SWOV Institute for Road
Safety Research, The Hague.

Schindler, R., Jansch, M., Balint, A., & Johannsen, H. (2022). Exploring European Heavy Goods

Vehicle crashes using a three-level analysis of crash data. International Journal of
Environmental Research and Public Health, 19, 663.

24 n European
Commission



Vitols, K. & Voss, E. (2021). Driver fatigue in European road transport. Brussels, European
Transport Workers’ Federation (ETF).

5. References

Albertsson, P., & Falkmer, T. (2005) Is there a pattern in European bus and coach incidents?
A literature analysis with special focus on injury causation and injury mechanisms. Accident
Analysis and Prevention, 37, 225-33. _https://doi.org/10.1016/j.aap.2004.03.006

Anderson, J. E., Govada, M., Steffen, T. K., Thorne, C. P., Varvarigou, V., Kales, S. N., & Burks,
S. V. (2012). Obesity is associated with the future risk of heavy truck crashes among newly
recruited commercial drivers. Accident Analysis & Prevention, 49, 378-384.

Batson A, Newnam S, & Koppel S. (2022). Health, safety, and wellbeing interventions in the
workplace, and how they may assist ageing heavy vehicle drivers: A meta review. Safety
Science, 150, 105676. https://doi.org/10.1016/j.ssci.2022.105676

Berg, A. & Petersen, E. (2018). Notbremsassistenzsysteme fiir schwere Guterkraftfahrzeuge
- historische Entwicklung, aktuelle Vorschriften, Einblicke in Unfallstatistiken und
Einzelfalle, Diskussion und Vorschlage. Teil 2. VKU - Verkehrsunfall und Fahrzeugtechnik.
January 2018.

BMVIT (2013). Press release: LKW-Fahrverbot auf der 3. bzw. 4. Spur flir mehr Sicherheit auf
heimischen Autobahnen, Retrieved on October 14 2024
https://www.ots.at/presseaussendung/OTS 20130915 OTS0015/bures-lkw-fahrverbot-
auf-der-3-bzw-4-spur-fuer-mehr-sicherheit-auf-heimischen-autobahnen

Cendales, V., Useche, S., Cedillo, I., Stephenson, D.W.H. & Landsbergis, P. (2024). Mental
health outcomes among urban public transport workers: A systematic literature
review.Journal of Transport & Health, Volume 36, 2024,101804.
https://doi.org/10.1016/j.jth.2024.101804

Chung, Y.S., Wong, J.T., (2011). Developing effective professional bus driver health programs:
an investigation of self-rated health. Accid. Anal. Prev. 43 (6), 2093-2103.

Crizzle, A.M., Bigelow, P., Adams, D., Gooderham, S., Myers, A.M., & Thiffault, P. (2017).
Health and wellness of long-haul truck and bus drivers: A systematic literature re-view and
directions for future research. Journal of Transport & Health, 7, Part A, 90-109.
https://doi.org/10.1016/j.jth.2017.05.

De Leeuw van Weenen, R. Newton, S., Menist, M., Maas, F., Penasse, D., Nielsen, M., Halatis,
A., Mannisto, T., Stamos, I. & Ruschin, P.P. (2019). Study on Safe and Secure Parking
Places for Trucks - Final Report. Brussels, European Commission, Directorate-General for
Mobility and Transport.

DVR (German Road Safety Council). (2016). Advanced Emergency Braking Systems for
commercial vehicles Resolution taken on 9 September 2016 based on recommendations of
the DVR Executive Committee on Vehicle Technology. Retrieved October 7, 2024, from
https://www.dvr.de/ueber-uns/resolutions/advanced-emergency-braking-systems-for-
commercial-vehicles

Earl, T., Mathieu, L., Cornelis, S., Kenny, S., Calvo Ambel, C., & Nix, J. (2018). Analysis of long
haul battery electric trucks in EU. Marketplace and technology, economic, environmental,
and policy perspectives. Amended paper (August 2018) originally presented in: 8th
Commercial Vehicle Workshop, Graz, 17-18 May 2018

2 5 “ European
Commission


https://doi.org/10.1016/j.aap.2004.03.006
https://doi.org/10.1016/j.ssci.2022.105676
https://doi.org/10.1016/j.jth.2024.101804
https://doi.org/10.1016/j.jth.2017.05
https://www.dvr.de/ueber-uns/resolutions/advanced-emergency-braking-systems-for-commercial-vehicles
https://www.dvr.de/ueber-uns/resolutions/advanced-emergency-braking-systems-for-commercial-vehicles

Themqtié\RIep

Professional drivers of

EC (2021a). Road safety thematic report - Fatigue. European Road Safety Observatory.
Brussels, European Commission, Directorate General for Transport.

EC (2021b). Report from the Commission to the European Parliament and the Council on the
implementation in 2017-2018 of Regulation (EC) No 561/2006 [....] and of Directive
2002/15/EC [......... ]. Brussels, European Commission.

EC (2021c) Proposal for a regulation of the European Parliament and of the Council on Union
guidelines for the development of the trans-European transport network, amending
Regulation (EU) 2021/1153 and Regulation (EU) No 913/2010 and repealing Regulation (EU)
1315/2013. COM/2021/812 final. Brussels, European Commission.

EC (2022a) New rules on vehicle safety and automated mobility; 6 July 2022. Factsheet.
Brussels, European Commission.

EC (2022b). Commission Delegated Regulation (EU) 2022/1012. Official Journal of the
European Union.

EC (2023). Professional and truck drivers. European Road Safety Observatory. Retrieved
October 3, 2024, from https://road-safety.transport.ec.europa.eu/european-road-safety-
observatory/statistics-and-analysis-archive/fatigue/professional-and-truck-drivers en

EC (2023c) Road Safety Thematic Report — Professional drivers of trucks and buses. European
Road Safety Observatory. Brussels, European Commission, Directorate General for
Transport.

EC (2024a). Facts and Figures Buses and Heavy Goods Vehicles. European Road Safety
Observatory. Brussels, European Commission, Directorate General for Transport.

EC (2024b). Report from the Commission to the European Parliament and the Council on the
implementation in 2021-2022 of Regulation (EC) No 561/2006 [....] and of Directive
2002/15/EC [......... ]. Brussels, European Commission.

EC (2024c). New rules on vehicle safety and automated mobility. Single Market Economy.
Retrieved October 7, 2024, from https://single-market-
economy.ec.europa.eu/sectors/automotive-industry/vehicle-safety-and-
automatedconnected-vehicles en

EC (2024d). A sustainable and resilient transport network bringing Europe closer together.
Retrieved December 18, 2024, from https://transport.ec.europa.eu/news-
events/news/sustainable-and-resilient-transport-network-bringing-europe-closer-together-
2024-06-13 en

EEC (1969) Regulation (EEC) No 543/69 of the Council of 25 March 1969 on the harmonisation
of certain social legislation relating to road transport. Official Journal of the European Union,
L 77 29.03.1969.

Elvebakk, B., Nzevestad, T.-O., & Lahn, L.C. (2020). Mandatory periodic training for
professional drivers: A Norwegian study of implementation and effects, Transportation
Research Part F: Traffic Psychology and Behaviour, 72, 264-279.
https://doi.org/10.1016/j.trf.2020.04.014.

ETSC (2013). Towards safer transport of goods and passengers in Europe. PIN Flash 24.
Brussels, European Transport Safety Council.

ETSC (2020). How to improve the safety of goods vehicles in the EU? PIN Flash 39. Brussels,
European Transport Safety Council.

26 n European
Commission


https://road-safety.transport.ec.europa.eu/european-road-safety-observatory/statistics-and-analysis-archive/fatigue/professional-and-truck-drivers_en
https://road-safety.transport.ec.europa.eu/european-road-safety-observatory/statistics-and-analysis-archive/fatigue/professional-and-truck-drivers_en
https://single-market-economy.ec.europa.eu/sectors/automotive-industry/vehicle-safety-and-automatedconnected-vehicles_en
https://single-market-economy.ec.europa.eu/sectors/automotive-industry/vehicle-safety-and-automatedconnected-vehicles_en
https://single-market-economy.ec.europa.eu/sectors/automotive-industry/vehicle-safety-and-automatedconnected-vehicles_en
https://doi.org/10.1016/j.trf.2020.04.014

Themqtig\i%Iep

Professional drivers of

EU (2002). Directive 2002/15/EC of the European Parliament and of the Council of 11 March
2002 on the organisation of the working time of persons performing mobile road transport
activities. Official Journal of the European Union, L 80, 23 March 2002.

EU (2006). Regulation (EC) No 561/2006 of the European Parliament and of the Council of 15
March 2006 on the harmonisation of certain social legislation relating to road transport.
Official Journal of the European Union, L 102, 11 April 2006.

EU (2022). Directive (EU) 2022/2561 of the European Parliament and of the Council of 14
December 2022 on the initial qualification and periodic training of drivers of certain road
vehicles for the carriage of goods or passengers (codification). Official Journal of the
European Union, L 330/46, 23 December 2022.

Eurostat (2021). Eurostat news product: Almost 29 transport workers per 1 000 people in the
EU. 23 September 2021. Luxembourg, Eurostat. from
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20210923-2

Eurostat (2022). Eurostat statistics explained: Freight transport statistics - modal split. Data
from March 2022. Luxembourg, Eurostat.

Goldenbeld, C. (2017). Driving hours and rest time / hours of service regulations for commercial
drivers. European Road Safety Decision Support System, developed by the H2020 project
SafetyCube. Retrieved on October 13 2022 at www.roadsafety-dss.eu

Greenfield, R., Busink, E., Wong, C. P., Riboli-Sasco, E., Greenfield, G., Majeed, A., Car, J., &
Wark, P. A. (2016). Truck drivers' perceptions on wearable devices and health promotion: a
qualitative study. BMC Public Health, 16, 677. https://doi.org/10.1186/s12889-016-3323-3

Griffin, R., Huisingh, C., & McGwin, G. (2014). Prevalence of and Factors Associated with
Distraction Among Public Transit Bus Drivers. Traffic Injury Prevention, 15(7), 720-725.

Grinerud, K. (2022). Work-Related driving of Heavy Goods Vehicles: Factors that influence road
safety and the development of a framework for safety training. Safety, 8(2), 43.
https://doi.org/10.3390/safety8020043.

Helman, S., Vlakveld, W., Fildes, B., Oxley, J., Fernandez-Medina, K., & Weekley, J. (2017).
Study on driver training, testing and medical fitness. Brussels, European Union.

Hickman, J. S., Hanowski, R. J., & Bocanegra, J. (2014). Distraction in commercial trucks and
buses: Assessing prevalence and risk in conjunction with crashes and near-crashes. In
Distracted driving in commercial vehicles and buses: Research and analyses (pp. 223-286).

Hickman, J.S., Guo, F., Camden, M.C., Dunn, N.J., Hanowski, R.]J. (2016). An observational
study of the safety benefits of electronic logging devices using carrier-collected data. Traffic
Injury Prevention, 8:3, 312-317.

Hickman, J., Mabry, J.E., Marburg, L., Guo, F., Huiying, M., Hanowski, R., Whiteman, J. &
Herbert, W. (2020). Commercial Driver Safety Risk Factors (CDRSF). Report FMCSA- RRR-
17-014); U.S. Department of Transportation, Federal Motor Carrier Safety Administration:
Washington, DC, USA.

HSE (2007). Separating pedestrians and vehicles. Retrieved 10 October 2024 from
https://www.hse.gov.uk/workplacetransport/separating.htm

IRU (2007). Scientific Study “ETAC"” European Truck Accident Causation — Executive Summary
and Recommendations. International Road Transport Union funded by European
Commission, Directorate General for Energy and Transport, Geneva.

2 7 n European
Commission


http://www.roadsafety-dss.eu/
https://doi.org/10.1186/s12889-016-3323-3
https://doi.org/10.3390/safety8020043
https://www.hse.gov.uk/workplacetransport/separating.htm

Themqtig\i%Iep

Professional drivers of

IRU (2017). Commercial Vehicle of the Future. A roadmap towards fully sustainable truck
operations. Geneva, International Road Transport Union.
https://www.iru.org/sites/default/files/2017-07/iru-report-commercial-vehicle-of-the-
future-en%?20V2.pdf

IRU (2023a). Intelligence Briefing: Driver Shortage Report 2023, Freight - Europe. Executive
Summary. Geneva, International Road Transport Union.

IRU (2023b). Intelligence Briefing: Driver Shortage Report 2023, Passenger - Europe.
Executive Summary. Geneva, International Road Transport Union.

IRU (2024). Drivers and cargo at risk: EU needs more safe and secure truck parking. Retrieved
October 10 2024 from https://www.iru.org/news-resources/newsroom/drivers-and-cargo-
risk-eu-needs-more-safe-and-secure-truck-parking

ITF (2022), The Safe System Approach in Action, Research Report, OECD Publishing, Paris.
https://www.itf-oecd.org/sites/default/files/docs/safe-system-in-action.pdf

Jansen, J.R. & Varotto, S.F. (2022). Caught in the blind spot of a truck: A choice model on
driver glance behavior towards cyclists at intersections, Accident Analysis & Prevention,
Volume 174, 2022, 106759, ISSN 0001-4575, https://doi.org/10.1016/j.aap.2022.106759.

Mackie, R. R. & Miller, J. C. (1978). Effects of Hours of Service, Regularity of Schedules, and
Cargo Loading on Truck and Bus Driver Fatigue. Washington, D.C.: National Highway Traffic
Safety Administration, U.S. Department of Transportation.

Mettel, C. (2018), Autonomous Emergency Brake (AEB) in HGVs, European Road Safety
Decision Support System, developed by the H2020 project SafetyCube. Retrieved on October
7, 2024 from www.roadsafety-dss.eu

Meunier, J.-C. (2020). Professionele bestuurders/Conducteurs professionnels Themadossier
Verkeersveiligheid nr. 21/Dossier Thématique Sécurité Routiere n° 21, Brussels, Vias
institute.

Mohlman, C. (2013). Driver fatigue enforcement techniques and their effect on accidents. Civil
Engineering Theses, Dissertations and Student Research, Paper 61, University Of Nebraska.

Njiro, B. J., Ndumwa, H. P., Waithera, H. W., Chande, R., Julius, W., Mashili, F., Mwita, J. C.,
Swahn, M. H., Staton, C., & Francis, J. M. (2024). Epidemiology of non-communicable
diseases among professional drivers in LMICs: a systematic review and meta-analysis. Health
Promotion International, 39(4), daae087. https://doi.org/10.1093/heapro/daae087

Naevestad, T.-O., Blom, J., & Phillips, R.O. (2020). Safety culture, safety management and
accident risk in trucking companies. Transportation Research Part F: Traffic Psychology and
Behaviour, 73, 325-347. https://doi.org/10.1016/j.trf.2020.07.001

Neevestad, T.-O., Hgye, A.k. & Elvik, R. (2023): Safety in bus transport in Europe: Status of
safety and discussion of measures benefitting drivers, passengers and other road users. TOI
- Insitute of Transport Economics, Norwegian Centre for Transport Research, Oslo, Norway.
https://www.toi.no/getfile.php?mmfileid=76323

Ng, M. K., Yousuf, B., Bigelow, P. L., & Van Eerd, D. (2014). Effectiveness of health promotion
programmes for truck drivers: A systematic review. Health Education Journal, 74(3), 270-
286. https://doi.org/10.1177/0017896914533953

Olson R, Anger W.K., Elliot, D.L, Wipfli, B. & Gray M. (2009). A new health promotion model
for lone workers: results of the Safety & Health Involvement For Truckers (SHIFT) pilot study.
] Occup Environ Med. 2009 Nov;51(11):1233-46.
https://doi.org/10.1097/J0M.0b013e3181cldc7a. PMID: 19858740.

28 n European
Commission


https://www.iru.org/sites/default/files/2017-07/iru-report-commercial-vehicle-of-the-future-en%20V2.pdf
https://www.iru.org/sites/default/files/2017-07/iru-report-commercial-vehicle-of-the-future-en%20V2.pdf
https://www.iru.org/news-resources/newsroom/drivers-and-cargo-risk-eu-needs-more-safe-and-secure-truck-parking
https://www.iru.org/news-resources/newsroom/drivers-and-cargo-risk-eu-needs-more-safe-and-secure-truck-parking
https://www.itf-oecd.org/sites/default/files/docs/safe-system-in-action.pdf
http://www.roadsafety-dss.eu/
https://doi.org/10.1016/j.trf.2020.07.001
https://www.toi.no/getfile.php?mmfileid=76323
https://doi.org/10.1177/0017896914533953

Themqtig\i%Iep

Professional drivers of

Olson, R. L., Hanowski, R. J., Hickman, J. S., & Bocanegra, J. (2014). Driver distraction in
commercial vehicle operations. In Distracted driving in commercial vehicles and buses:
research and analyses (pp. 1-222)

Peters, S.E., Grogan, H., Henderson, G.M., Lopez Gémez, M.A., Martinez Maldonado. M., Silva
Sanhueza. 1., & Dennerlein, J.T. (2021). Working conditions influencing drivers' safety and
well-being in the transportation industry: "On Board" Program. International Journal
Environmental Research Public Health, 28;18(19):10173.
https://doi.org/10.3390/ijerph181910173

Pokorny, P., Drescher, J., Pitera, K. & Jonsson,T. (2017). Accidents between freight vehicles
and bicycles, with a focus on urban areas, Transportation Research Procedia, Volume 25,
2017, pp- 999-1007, ISSN 2352-1465,https://doi.org/10.1016/j.trpro.2017.05.474.

Poliak, M., & Poliakova, A. (2020). Sustainability of Trucks Parking in European Union. EAI
Endorsed Transactions on Energy Web, 8(32), €9. https://doi.org/10.4108/eai.1-7-
2020.166005

Prato, C. G., & Kaplan, S. (2013). Bus accident severity and passenger injury: evidence from
Denmark. European Transport Research Review, 6(1), 17-30.

Pylkkdénen, M., Tolvanen, A., Hublin, C., Kaartinen, J., Karhula, K., Puttonen, S., Sihvola, M.,
& Sallinen, M. (2018). Effects of alertness management training on sleepiness among long-
haul truck drivers: A randomized controlled trial. Accident Analysis and Prevention, 121, 301-
313. https://doi.org/10.1016/j.aap.2018.05.008

Rasheed M., Riaz, H.M., Arshad, H. & Fatima, K. (2023). Assessment of musculoskeletal
disorders and contributing factors in professional drivers. J Basic Clin Med Sci.2023;2:36-43.

Ronna, B. B., Thiese, M. S., Ott, U., Effiong, A., Murtaugh, M., Kapellusch, J., Garg, A., &
Hegmann, K. (2016). The Association Between Cardiovascular Disease Risk Factors and
Motor Vehicle Crashes Among Professional Truck Drivers. Journal of Occupational and
Environmental Medicine, 58(8), 828-832).

Rosso, G. L., Perotto, M., Feola, M., Bruno, G., & Caramella, M. (2015). Investigating obesity
among professional drivers: The high risk professional driver study. American Journal of
Industrial Medicine, 58(2), 212-219.

Schoon, C.C. (2006). Problematiek rechts afslaande vrachtauto; Een analyse gebaseerd op de
ongevallen van 2003 en de nieuwe Europese richtlijnen met ingang van 2007 [Problems with
right turning trucks; An analysis based on the crashes of 2003 and the new European
directives from 2007]. R-2006-2. SWOV, Leidschendam, The Netherlands.

Schindler, R., Jansch, M., Balint, A., & Johannsen, H. (2022). Exploring European Heavy Goods
Vehicle crashes using a three-level analysis of crash data. International Journal of
Environmental Research and Public Health, 19, 663.https://doi.org/10.3390/ijerph19020663

Snyder P., Carbone E., Heaton K., & Hammond S. (2023). Program Evaluation of Fit to Pass.
®, a Remotely Accessible Health Promotion Program for Commercial Motor Vehicle Truck
Drivers. Workplace Health Saf. 2024 Jan;72(1):6-12.
https://doi.org/10.1177/21650799231193587

Stavrinos, D., Heaton, K., Welburn, S. C., McManus, B., Griffin, R., & Fine, P. R. (2016).
Commercial truck driver health and safety. Workplace Health and Safety, 64, 369-376.

SWOV (2018). DV3 - Visie Duurzaam Veilig Wegverkeer 2018-2030; Principes voor ontwerp en

organisatie van een slachtoffervrij verkeerssysteem (in Dutchj). SWOV Institute for Road
Safety Research, The Hague.

29 n European
Commission


https://doi.org/10.3390/ijerph181910173
https://doi.org/10.4108/eai.1-7-2020.166005
https://doi.org/10.4108/eai.1-7-2020.166005
https://doi.org/10.1016/j.aap.2018.05.008
https://doi.org/10.3390/ijerph19020663
https://doi.org/10.1177/21650799231193587

SWOV (2020). Trucks and delivery vans. SWOQOV fact sheet, April 2020. SWOV Institute for Road
Safety Research, The Hague.

Temmerman, P., Slootmans, F., & Lequeux, Q. (2016). Ongevallen met vrachtwagens - Fase
1 - Omvang van het probleem, literatuurstudie, analyse van ongevallengegevens en
enquéte. Brussels, Belgisch Instituut voor de Verkeersveiligheid.

TRL Limited (2010). The impact of overtaking bans for heavy goods vehicles. Brussels,
European Parliament's Committee on Transport and Tourism.
https://www.europarl.europa.eu/RegData/etudes/STUD/2010/431607/IPOL-

TRAN NT(2010)431607 EN.pdf

US DOT (2017). Review of practices to implement cost-effective roadway safety infrastructure
improvements to reduce the number and severity of crashes involving commercial motor
vehicles. Retrieved on October 14 2024 from https://safety.fhwa.dot.gov/cmv_rtc/ch2.cfm

UNECE (2010). European agreement concerning the work of crews of vehicles engaged in
international road transport (AETR).

UNECE (2022a). Press release: Strengthened UN regulation on emergency braking for trucks
and coaches will further increase safety on the road.

UNECE (2022b). Proposal for the 02 series of amendments to UN Regulation No. 131 (Advanced
Emergency Braking System). Geneva, 11 April 2022.

Van Hattem, J., Klem, E., & Gorter, M. (2017). AEBS en verkeersmaatregelen - Praktijktest
zichtbaarheid verkeersmaatregelen voor Autonomous Emergency Braking Systems. [AEBS
and traffic measures — practical test visibility traffic measures for Autonomous Emergency
Braking Systems. Report (in Dutch) T&PBF1326R001F02. Amersfoort, Royal Haskoning DHV.

Vitols, K. & Voss, E. (2021). Driver fatigue in European road transport. Brussels, European
Transport Workers’ Federation (ETF).

Vlakveld, W., Goldenbeld, Ch., Knapper, A. & Bax, C. (2014). Veiligheidscultuur in het
wegtransport. R-2014-12 (in Dutch). SWOV Institute for Road Safety Research, The Hague.
https://swov.nl/system/files/publication-downloads/r-2014-12.pdf

Volvo Trucks (2022). Six typical truck accidents - this is what they tell us. Géthenborg, AB
Volvo.

30 (O]

European
Commission


https://www.europarl.europa.eu/RegData/etudes/STUD/2010/431607/IPOL-TRAN_NT(2010)431607_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2010/431607/IPOL-TRAN_NT(2010)431607_EN.pdf

m Publications Office



