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ABSTRACT

Slips, trips, and falls (ST&F) represent a major source of occupational injury among
truck drivers; however, limited research has systematically examined the full range of
contributing factors across work activities. This study investigates patterns and contextual
risk factors associated with ST&F incidents among truck drivers in Canada using secondary
accident report data obtained from Employment and Social Development Canada
(ESDC). A descriptive analysis was conducted on 146 ST&F incident records to examine
environmental conditions, work activities, incident contexts, and injury outcomes. The
results indicate that ST&F incidents most frequently occurred during routine access
and handling activities, particularly walking and stepping up or down. Incidents were
more common during winter and spring and under cold or adverse weather conditions,
reflecting the influence of surface hazards. Most incidents occurred at customer sites
and in ground-level or vehicle-adjacent areas. Slips and trips were identified as the
dominant hazardous event mechanism. Lower extremities were the most frequently
affected body region, and although most injuries were classified as minor, a substantial
proportion resulted in major injuries. The findings highlight the multifactorial nature of
ST&F risk among truck drivers and emphasize the interaction between environmental,
organizational, and task-related factors. Practical implications include the need for
improved winter surface maintenance, safer vehicle access design, enhanced safety
coordination at external sites, and targeted training for high-risk activities.
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INTRODUCTION
Trucking Industry

As one of the largest industrial sectors, the trucking sector is essential to the
global economy because it makes it easier for products to move, especially
between the United States (U.S.) and Canada. Delivering goods to their
destinations at a reasonable cost through road freight transit improves
the reliability and flexibility of transportation services (Fortune Business
Insights, 2026). The trucking industry is part of the bigger transportation
and warehousing sector. In the U.S. trucking made up 80.7% of the
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transportation sector in 2022 (Elgin, 2025) and in Canada, the economy
is completely dependent on an efficient, secure, safe, and sustainable
transportation system (Freightera, 2014). The trucking industry is wide and
varied, ranging from short-haul truck drivers (SHTDs) who move cargo
within cities to long-haul truck drivers (LHTDs) who travel hundreds of
miles. They are in charge of moving goods across continents and nations
and keeping the integrity of the supply chain (Hayes, 2024). The industry
has several global concerns, such as long hours, prolonged sitting, irregular
meals, fatigue, traffic accidents, mental health issues, and being apart from
loved ones, which have been made worse by the increased demand for land
transportation, particularly in developing countries (Hayes, 2024). According
to BLS (2025), the transportation and warehousing sector, recorded 930 fatal
work injuries in 2023, ranking the sector as the most hazardous in terms of
workplace fatalities. The trucking industry also ranks fifth in Canada for
lost-time injury claims (AWCBC, 2023). Research indicates that truck drivers
experience higher average rates of illness, fatal injuries, and nonfatal injuries
compared with workers in other private-sector occupations, underscoring
the critical importance of injury, disability, and mortality risks in this sector
(Smith, 2015). Within the field of occupational health and safety (OHS) and
workplace accident prevention, effective risk management begins with the
systematic identification of hazards (Gan, 2019; Lui et al., 2023).

Hazards in the Trucking Industry

Truck drivers are exposed to a wide range of occupational hazards,
including overexertion, contact with objects, slips, trips and falls (ST&F),
and transportation-related incidents, resulting in injuries such as sprains,
fractures, traumatic injuries, and fatalities (OSHA, n.d.). Research consistently
identifies musculoskeletal disorders (MSDs), transportation accidents,
mental health challenges like stress, and ST&F as the primary hazards
affecting this workplace (IHSA, 2019; Smith & Williams, 2014). MSDs
are the most frequently reported occupational injuries among truck drivers
and are associated with prolonged sitting, vibration exposure, repetitive
movements, and physically demanding tasks (Bongers et al., 2002; Nunes
& McCauley, 2012). Mental health risks are also frequent in trucking. Long
working hours, time pressure, isolation, and lack of autonomy contribute
to stress, anxiety, and other mental health disorders, which are linked to
unsafe driving behaviors and reduced occupational performance (Delhomme
& Gheorghiu, 2021; Oliveira & Carlotto, 2020; Shattell et al., 2010). Road
traffic accidents constitute a major occupational hazard for truck drivers,
particularly given the demands of long-distance transportation (Friswell
& Williamson, 2019). Studies show that heavy-duty trucks are frequently
involved in severe collisions, leading to substantial human and economic
losses (Ma et al., 2022; Wu et al., 2023). Although ST&F have long been
recognized as a leading cause of injury, disability, and fatality among truck
drivers across many countries (e.g., Lin & Cohen, 1997; Bowen, 2019),
they remain a significant occupational health and safety concern within
the trucking industry. ST&F commonly result in injuries such as fractures,
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sprains, contusions, and abrasions (Lin & Cohen, 1997), and the resulting
disabilities can substantially impair an individual’s employment prospects as
well as their quality of life both at work and at home (Hsiao, 2014).

Although numerous studies have investigated occupational injuries and
fatalities in the trucking sector and identified ST&F as a major cause,
ST&F remain one of the most overlooked risks to drivers’ health and safety
(Jazrawy, 2019). Therefore, this study focuses specifically on ST&F among
truck drivers.

Slips, Trips, and Falls (ST&F) Among Truck Drivers

Bowen (2019) reported that over 30% of occupational injuries among truck
drivers are caused by ST&EF, with half of these incidents classified as serious.
In addition, slips and falls have been recognized as a contributing factor in
nearly half of all serious injuries within the trucking industry (IHSA, n.d.).
Truck driving involves multiple non-driving tasks, including mounting and
dismounting the cab, handling freight, and working at heights of up to 1.5
meters. Additionally, handling goods is a common part of truck drivers’ jobs.
Several tons of items must be gathered, loaded, unloaded, and delivered in
order to enable the trucks to transport them. All of which increase exposure
to ST&F hazards (Shibuya et al., 2010).

Research Gap and Study Objective

Identifying the factors that contribute to ST&F is crucial for preventing these
incidents among truck drivers; however, relatively few studies have focused
on the risk factors contributing to ST&F. To date, only one study (Shorti
et al., 2014) has examined contributing factors, and it focused solely on falls
that occur during mounting and dismounting. To address this gap, the present
study aims to identify the full range of potential risk factors contributing to
ST&F among truck drivers in Canada across all work-related activities.

METHODOLOGY

This study employs a quantitative research method (Gruchmann et al., 2024)
to investigate the factors contributing to ST&F among truck drivers.

This study employed a secondary data analysis approach using ST&F-related
accident reports obtained from Employment and Social Development Canada
(ESDC). Relevant variables, environmental conditions, driver activities, injury
characteristics, and organizational context, were systematically extracted and
coded to construct an analytical dataset. This approach allowed the creation of
a comprehensive dataset capturing the context, severity, and nature of ST&F
incidents among truck drivers in Canada.

As part of a broader project on ST&F, this article focuses on descriptive
analysis (Hege et al., 2019) conducted using R software (Dziuda et al., 2021).
Descriptive analysis was used to summarize patterns and trends in ST&F
incidents, including the frequency, severity, and type of injuries, as well as
associated risk factors and work-related activities. This analysis provides
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a systematic overview of the contributing factors and outcomes of ST&F
among truck drivers, supporting the identification of potential prevention
strategies in the Canadian trucking industry.

RESULTS

The descriptive analysis was based on 146 ST&F accident reports obtained from
ESDC accident reports. Most variables exhibited low levels of missing data, with
fewer than 10% missing observations in the majority of cases. The exception
was driver type, which had approximately 26 % missing values. All descriptive
statistics were computed using available-case analysis, and percentages were
calculated based on non-missing observations for each variable.

Sample and Occupational Characteristics

Figure 1 presents the geographic, occupational,and demographic characteristics
of truck drivers involved in ST&F incidents. Most incidents were reported
among employers located in non-Greater Toronto Area (GTA) regions (75 %),
followed by Peel Region (15%) and Toronto (5%). York Region and Durham
Region each accounted for approximately 2% of reported cases (Figure 1a).
This distribution indicates that ST&F incidents are widely dispersed across
regional trucking operations and are not concentrated exclusively in major
urban centres. With respect to occupational characteristics, SHTDs represented
61% of reported incidents, while LHTDs accounted for 39% (Figure 1b). This
suggests that drivers engaged in frequent delivery and handling activities may
face increased exposure to ST&F hazards. The sample was predominantly
male, with male drivers accounting for 93% of reported cases and female
drivers representing 7% (Figure 1c). This reflects the demographic composition
of the trucking workforce in Canada.

EMPLOYER’S CITIES (a)

Driver type (b) Gender ()

u Short haul = Long haul mMale ®Female

Figure 1: Sample and occupational characteristics of truck drivers involved in ST&F
incidents: (a) employer’s cities, (b) driver type, and (c) gender.
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Environmental and Temporal Conditions

Figure 2 presents the seasonal, temporal, and weather-related conditions
associated with ST&F incidents.

Incidents were most frequently reported during winter (34%) and spring
(30%), followed by fall (22%) and summer (13%) (Figure 2a). This pattern
indicates increased exposure to environmental hazards during colder and
transitional seasons. With respect to time of day, most incidents occurred during
morning (41%) and afternoon (32%) hours, corresponding to peak work
activity periods. Fewer incidents were reported during night time (15%) and
evening (13%) hours (Figure 2b). Regarding weather conditions, nearly half
of all incidents occurred under normal conditions (48%), while a substantial
proportion occurred during cold weather (38%) and adverse conditions such
as rain, cloud, or dust (14 %) (Figure 2¢). These findings highlight the combined
influence of climatic and surface conditions on ST&F risk.

SEASON () TIME OF DAY (b)

MORNING AFTERNOON

Weather Condition (©

®Normal ®Cold ®Rainy, cloudy, and dusty

Figure 2: Environmental and temporal conditions at the time of ST&F incidents:
(a) season, (b) time of day, and (c) weather condition.

Work Activities and Incident Context

The frequency and percentage distributions of work activities, incident sites,
physical locations, and hazardous events are presented in Table 3.

Walking (36 %) and stepping up or down (31%) were the most frequently
reported activities at the time of ST&F incidents, followed by loading and
unloading tasks (19%). Most incidents occurred at customer sites (62%),
followed by employer sites (25%), indicating potential safety challenges
in external operational environments. Ground-level areas around trucks
accounted for the largest proportion of incidents (42%), followed by truck
bodies and trailers (26 %), highlighting vehicle access and material handling
zones as critical risk locations.
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Slips and trips constituted the dominant hazardous event mechanism
(66%), while falls accounted for 34% of cases, suggesting that loss of
footing on contaminated or uneven surfaces remains the primary pathway
to injury.

Injury Outcomes

Injury characteristics and severity outcomes are summarized in Table 1.
Lower extremities were the most frequently affected body region (42%),
followed by upper extremities (22%) and trunk injuries (20%), reflecting
the biomechanical consequences of slips and falls. Sprains (24%), fractures
(14%), and soft-tissue injuries such as abrasions and bruises (15%) were
among the most common injury types, while a substantial proportion of
cases were classified as unspecified injuries (34%), indicating limitations in
administrative reporting.

With respect to injury severity, most reported injuries were classified
as minor (84%); however, major injuries accounted for 16% of cases,
highlighting the potential for significant health and economic consequences
associated with ST&F incidents.

Table 3: Work activities, incident characteristics, and injury outcomes.

‘ Variable | Category ‘Frequency| Percentage (%)
Work Activities and Incident Context
Activity at the time of the ST&F | Walking
Stepping up/ down
Loading / Unloading
‘Working around the truck
Others

Customer site
The Site where the ST&F Occurred |Employer site
Others

Ground Level / Around the Truck
Truck Body / Trailer
Physical Location of Incident Cabin

Platforims/Warchouse/Delivery Area
Others

Slip/Trip
Fall

Hazardous Event

Injury Outcomes

Lower extremities
Upper extremitics
Trunk

Multiple body parts
Head

Head & Neck

Part of Body Injured

Unspecified injuries and disorders

Sprain

Type of Injury Fracture

Abrasion. bruises, swelling, & open wounds
Strain

Minor
Major

Severity of Injury




24 Haghighi et al.

DISCUSSION

This study examined patterns and contextual factors associated with ST&F
incidents among truck drivers in Canada using descriptive analysis of accident
reports. The findings highlight the combined influence of environmental
conditions, work activities, and incident contexts on ST&F risk.

The predominance of incidents during routine activities such as walking
and stepping up or down emphasizes the importance of non-driving tasks
as a major source of injury risk. Frequent transitions between vehicle
surfaces, ground-level areas, and loading platforms may increase exposure
to instability and loss of balance, consistent with previous research on access
and material handling hazards.

Seasonal and weather-related patterns further underscore the role of
environmental conditions in ST&F risk. Higher incident frequencies during
winter and spring and under cold or adverse weather conditions align with
existing evidence linking icy and slippery surfaces to increased slip and
trip risk. Morning and afternoon peaks may reflect periods of intensified
workload and time pressure.

The high proportion of incidents occurring at customer sites suggests
that safety risks often extend beyond employers’ direct control. Variability
in site infrastructure and maintenance practices may contribute to unsafe
working environments, highlighting the need for stronger coordination
between trucking companies and external facilities. Slips and trips were the
dominant hazardous event mechanism, reinforcing the importance of surface
conditions and access design in preventing those incidents. The concentration
of incidents around ground-level and vehicle-adjacent areas further supports
the need for improved housekeeping and vehicle access features. In terms of
injury outcomes, lower extremities were most frequently affected, followed
by upper extremities and trunk injuries, reflecting the biomechanical
dynamics of slips, trips, and subsequent falls. Although most injuries were
minor, the presence of major injuries indicates a substantial ongoing health
and economic burden.

From a practical perspective, the findings suggest priority areas for
intervention, including improved winter maintenance, safer vehicle access design,
enhanced safety coordination at customer sites, and targeted training for high-
risk activities. This study is subject to limitations related to the use of secondary
administrative data, potential underreporting, and the descriptive nature of the
analysis. Future research should incorporate larger datasets and multivariate
approaches to examine causal pathways and intervention effectiveness. Despite
these limitations, this study provides a concise overview of key risk patterns
associated with ST&F incidents among Canadian truck drivers and supports the
development of targeted, evidence-based prevention strategies.

CONCLUSION

In this work, we presented a descriptive analysis of ST&F incidents among
truck drivers in Canada using administrative accident report data. By
examining environmental conditions, work activities, incident contexts, and
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injury outcomes, the study identified key patterns associated with ST&F
events in the trucking sector. The findings indicate that incidents are most
frequently linked to routine access and handling activities, adverse seasonal
and weather conditions, customer-site operations, and ground-level work
environments. Slips and trips were the dominant incident mechanism, and
lower extremities were the most commonly affected body region. Although
most injuries were classified as minor, a substantial proportion resulted in
major injuries, highlighting the continuing health and economic burden of
ST&F incidents.

These findings underscore the importance of adopting integrated prevention
strategies that address environmental hazards, work organization, site-level
safety practices, and individual risk behaviors. Improving winter surface
maintenance, enhancing vehicle access design, strengthening coordination
with customer sites, and providing targeted safety training represent
important opportunities for reducing ST&F risk among truck drivers.
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