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ABSTRACT Fatigue is a significant dominating risk factor for transport workers, especially for long-distance truck 
drivers. Fatigued driving can easily lead to decreasing the drivers’ judgment ability, slow reaction, and an increase of 
operational errors, and as well as increased probability of road traffic accidents. This study’s aim is to identify the 
current evidence of risk factors contributing to fatigue for truck drivers. A literature search was made in 2021 and 
included articles back to the last ten years. All the factors can be divided into three aspects: demographics, work-
related and driver-related factors. The results showed that fatigue was closely related to travel-based payment, long 
shift, long-distance travel, and lack of sleep. However, conflicting results were found in terms of age and smoking. 
Therefore, more research is needed.  
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1. INTRODUCTION 

Fatigue is defined as a subjective feeling of 
discomfort, and the loss of its ability to perform 
everyday activities or work under the same 
conditions.[1] Fatigue is common among professional 
drivers such as truck drivers. The nature of the 
occupation, irregular sleep patterns, long working hours 
and shift work increase the risk of insufficient sleep and 
fatigue.[2] Perceived pain or mental discomfort can also 
lead to increased fatigue while driving [3]. At present, 
fatigue driving has become the primary safety problem 
of the truck transportation industry. It can easily lead to 
decreased judgment ability, slow reaction and increase 
of operational errors, and as well as probability of road 
traffic accidents.[3] According to American federal 
statistics, truck drivers are more prone to drowsiness 
within 120, 000 national fatal and major traffic 
accidents than other drivers, with 13% of large truck 
crashes due to driving fatigue.[4] The high prevalence 
of fatigue is also reported in the UK drivers, where two-
thirds of drivers who fall asleep at the wheel are truck 
drivers, and about 40% of the sleep-related accidents 
involve commercial heavy vehicle drivers.[5]  

In Australia, road transport has been the main form 
of freight transport for most commodities produced and 
consumed. It is essential to the national economy, which 
is estimated to occupy 14.5% of the GDP.[6] Across 
Australia, fatigue-related truck crashes are widely 

reported. According to the Transport Accident 
Commission, nearly one-fifth of fatal road accidents are 
concerned with the drivers being fatigued.[7] It is 
estimated that compared with drugs and alcohol, fatigue 
is four times more likely to cause work-related injuries, 
which means that fatigue is more harmful to road safety 
than drunk driving and speeding. [7] The Accident 
Research and Road Safety Center found that drowsiness, 
that is, extreme desire to fall asleep, causes nearly 20-
30% of road deaths and serious injuries. [8] In addition, 
in a national fatigue-related car accident study, New 
South Wales had the highest traffic accident rate, 
accounting for 22%, although 16.7% of fatal fatigue 
accidents occurred in Queensland. [9] Fatigue is also the 
leading cause of traffic accidents in Victoria, causing 50 
deaths and nearly 300 serious injuries every year. [9]  

2. RATIONALE 

So far, the relationship between truck driver fatigue 
and fatigue-related behaviour has been widely discussed 
in the recognized literature. There are also many studies 
investigating work-related and non-work-related fatigue 
factors in other occupations, especially nurses. Long 
shifts (usually defined as >10 hours in 24 hours period), 
night shift working, intense practice environments and 
patients’ dissatisfaction with their work contributed to 
increased fatigue levels. [10] Car drivers, bus drivers, 
taxi drivers, and various professional drivers also 
extensively discussed the impact and changes in driver 
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behavior related to fatigue. [11] However, current 
research on truck drivers focuses more on the 
relationship between fatigue and road safety issues (such 
as crashes and violation). [12] There is limited research 
investigating what causes fatigue, or how and why risk 
factors influence fatigue among Australian truck drivers. 
In this case, this literature review aims to identify the 
current evidence of risk factors contributing to fatigue 
for truck drivers.  

3. METHODOLOGY 

This article conducts a literature review in four steps. 
First, a research question was raised: "What are the 
factors related to the fatigue driving of truck drivers?" 
Second, a literature search was conducted on two 
databases using the search terms formed by the research 
question (Table 1). Third, data extraction. Fourth, 
describe, analyze, and explain the existing evidence.  

Table 1: Search terms used in literature search 

Key Terms Mesh Terms 

Truck drivers 
Professional driver, long-haul 
driver, and truckers 

Fatigue 

Muscle fatigue, physical fatigue, 
mental fatigue, emotional fatigue, 
tiredness, weariness, exhaustion, 
drowsiness, and lethargy 

 

A literature search was conducted using a systematic 
approach from two academic databases including 
PubMed and Ovid Medline. The terms “fatigue” and 
“truck driver” were used as key search terms. Muscle 
fatigue/ physical fatigue/ mental fatigue/ emotional 
fatigue/ tiredness/ weariness/ exhaustion/ 
drowsiness/lethargy were used as synonyms for fatigue. 
Truck driver/ professional driver/ long-haul driver/ 
truckers were used as synonyms for the truck driver to 
ensure detailed search results. After combining each 
mesh terms with the search function “OR”, key terms 
were combined with “AND” and limiting search within 
the last ten years and English language only. The 
inclusion and exclusion criteria were as follows. 

3.1 Study Inclusion and Exclusion 

Studies will be included if: 

• The main result is fatigue, lethargy or falls.  

• They investigated the association between fatigue 
and truck drivers OR investigated the association 
between fatigue and different risk factors in truck drivers. 

• Fatigue types are mental fatigue, physical fatigue, 
emotional fatigue, social fatigue, pain-related and 
chronic diseases.  

• Truck drivers were included as study samples 
whether analyzing truck drivers independently or from a 
mix of professional drivers. 

• The study designs were quantitative, including 
descriptive, correlational, cross-sectional study. 

• They were published in the English language. 

• They were published within ten years. 

Studies will be excluded if: 

• Fatigue was not the primary outcome. 

• Sample populations were car drivers, bus drivers, 
train drivers, or taxi drivers only. 

• They were grey literature, conference presentations 
or editorials. 

3.2. Search Outcomes 

As shown in Figure 1, after searching the two 
databases, a total of 519 articles from Medline (n= 297), 
PubMed (n= 222) were identified and imported into 
Endnote. A total of 79 duplications were removed by 
using the find duplicates function, with 440 articles 
remaining. Following the screening of titles and abstracts, 
384 records were removed. Subsequently, 55 articles 
were eligible for full-text screening that met study 
inclusion. The final number of articles included in this 
review was eight studies. 
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Figure 1: PRISMA diagram provides a graphical representation of the literature search (n indicates number of studies 

included or excluded at each stage) 

3.3. Data extraction 

Data were extracted on the study characteristics 
included in the review. These included study design type, 
the country where the study was conducted, sample 
population with mean age, methods of collections, 
participants involved and summarized results. Risk 
factors were classified into demographic, work-related 
and driver-related factors. 

4. RESULTS 

4.1. Literature features 

Of all eight articles, four were conducted in Europe, 
including Finland, Portugal, Italy, and Spain 
[13,14,16,17]. Two studies were conducted in Brazil 
[18,19]. One study was conducted in Australia. It is 
mainly conducted in the eastern coastal states of 
Australia. The other was carried out in Beijing, China 
[15,20]. All studies were cross-sectional research 
designs. Three studies [16,17,20] used a combination of 
questionnaire surveys and interviews, and the other five 
studies only used questionnaire surveys 
[13,14,15,17,19]. A study conducted by Rosso et al. 28 
used a Hard copy questionnaire. In addition, four studies 
focused on long-distance truck drivers [13,16,18,20], 
three studies included a mixture of professional drivers 
such as taxi drivers and bus drivers [14,15,17]. One 
study focused only on Short-distance truck drivers [19]. 

The proportion of truck drivers in the mixed 
professional driver sample ranged from 48.9% to 71.6%  

4.2. Literature results 

The risk factor associated with fatigue driving were 
organized into three categories: demographic factors, 
work-related factors including organizational and 
occupational factors, and driver-related factors. 

4.2.1. Demographic factors 

Age was the most common studied demographic 
factors. Rosso et al [14] stated that truck drivers who 
were over 55 years were five times more likely to fall 
asleep at the wheel and fatigue than those under 55 
years old. However, another study conducted by Tàpia-
Caballero et al. [17] showed sleepiness was negatively 
correlated with age and openness to experience. A 
conflict result was found by a cross-sectional study from 
Perttula et al. [13], which showed gender, age and 
length of work experience were not statistically related 
to driver’s fatigue. 

4.2.2. Work-related factors 

Work-related factors were most discussed in the 
literature, and the major work-related factors are 
organizational and occupational related factors. 
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4.2.2.1.Organizational factors 

Organizational factors refer to factors that affect the 
driver’s workplace and work environment during the 
work process, including company size, rest time 
adjustment and workplace fatigue management. Large 
company size, no rest time, poor organization fatigue 
management, and long unpaid waiting time are related 
to high employee fatigue. [13,15,20]  

4.2.2.2.Occupational factors 

Occupational factors refer to occupational 
characteristics, work, and task level factors and can be 
attributed to three main characteristics: trip-based 
payment type, long work shift and long-distance 
trucking. Payment types were discussed in two studies. 
One founded that truck drivers were more likely to 
experience fatigue on half of trip if they received trip-
based payment type (X2 = 8.47) compared to time-based 
payment. [20] Another study found that compared with 
time-based payment methods, productivity-based 
payment methods are more prone to fatigue driving [18]. 
In addition, all studies have extensively discussed the 
shift system. Meng et al. [15] found that nearly half of 
the truck drivers reported that long-term driving is an 
essential factor in causing fatigue. Perttula et al. [13] 
reported that if driving for more than 16 hours, the risk 
of fatigue is 10 hours or less Quadruple. Also, compared 
to those who worked the day shift, the night shift was 
two times more likely at a higher risk of fatigue during 
work. [13] Furthermore, over 1,000 km long-distance 
trucking compared to 1,000 km or less, over 40 000 
miles (64 thousand kilometres) travelling per year than 
those less than that kilometer all showed statistically 
significant fatigue. [14, 18]  

5. DISCUSSION 

This study reviewed the factors associated with 
fatigue among truck drivers. Our findings indicated 
significant association between fatigue and demographic, 
work-related and driver-related factors.  

Age is established as a predictor of sleepiness and 
fatigue. Most studies identified that advanced age 
(drivers aged 55 years or above) had an increased risk of 
fatigue and falling asleep at the wheel compared to 
younger drivers. [14] This could be explained by 
attention and reaction time decreasing along with age 
which leads to fatigue driving and poor drivers’ 
performance. [21] However, it is well known that aging 
hurts driver performance. Young drivers are susceptible 
to insufficient sleep time and poor sleep habits [17]. 
This is consistent with the research of Philips et al. [22]. 
The reaction time of young drivers (20-25 years old) 
after insufficient sleep before work is affected. More 
extensive, and the reaction time of older drivers are not 
affected (52-63 years old). In addition, compared with 

experienced drivers, novice drivers were slow to 
perceive danger at first and lack of sleep can seriously 
impair their ability to predict traffic hazards. [23] There 
is a U-shaped relationship between age and risk. 
Therefore, further research is required regarding the 
relationship between age, reaction speed and fatigue, 
and the causes of insufficient sleep among young 
drivers due to the existing conflict.  

Even though drivers can manage part of their fatigue, 
work-related strategies are essential. Truck drivers who 
were unable to choose the timing of their rest and break 
time would experience more fatigue during driving and 
easier to get involved in crash and traffic accidents than 
those who were constantly being able to. [13] There was 
also a high percentage of self-reported fatigue among 
truck drivers in large companies compared to small 
companies. [13] Besides, lacking fatigue management in 
the workplace and poor organizational safety culture 
might be in a position to influence how drivers behave 
at work and, in turn, cause fatigue experience. [15] 
Current evidence about fatigue management is about 
protection against human errors and technical failure 
and protection against the road accident. There is still a 
need to exploring more on fatigue management 
strategies.  

According to Perttula et al. [13], it stated those 
working extremely long hours (more than 16 hours in 
24 hours occupied a more significant proportion of 
driving fatigue. Williamson and Friswell [20] also 
concluded that long work shifts increased the driver 
fatigue level, especially for those with little waiting or 
queuing time on their trip. This often forced an increase 
in their workload and thus longer work hours. The 
additional work hours were generally not accounted for 
as part of the driver’s salary packages, meaning the 
drivers were not paid for the waiting or overtime work.  

In addition, long-distance truck transportation is 
highly related to fatigue and falling asleep on the 
steering wheel, especially when driving more than 
64,000 kilometres per year [14,18]. Evidence shows that 
long shifts are related to short sleep time or sleep 
disorders, especially those over 8 hours. Shifts [24] The 
decrease in neurocognitive function and performance 
due to sleep deprivation may lead to fatigue, decreased 
alertness, and slower reaction time [22]. Other studies 
have confirmed physiological drowsiness, such as train 
drivers in Crew working at night and on long-distance 
flights.[25] 

Work shift, distance travelled, and payment type was 
often interconnected. Truck drivers were more likely to 
experience fatigue if they received trip-based payment 
type. [20] The essence of this payment type is based on 
kilometres travelled, or tonnage and quantity carried. 
[20] Sleep-deprived before departure, long work hours, 
and long-distance trucking are usually associated with 
trip-rate payment type. Similarly, Girotto et al. [18] 
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found that formal employment with productivity-based 
payment was closely related to driving fatigue and 
sleepiness. However, an obvious limitation of the pieces 
of literatures we found was the comparatively low 
participation rate to questionnaires. This may induce 
response bias, and further research is needed to address 
that.  

In dealing with fatigue, one cannot admit that one of 
the most common and apparent causes of work fatigue 
is sleep deprivation. Our findings suggested fatigue 
driving was more common when drivers had insufficient 
sleep 10 hours before the last trip. [20] This is similar to 
Catarino et al. [16], who found sleep deprivation, 
significantly less than 8 hours per night was associated 
with a higher risk of drivers’ sleepiness and excessive 
somnolence. Based on current standard guidelines in 
Australia, in 24 hours, the driver's working time must 
not exceed 12 hours and must have a continuous fixed 
time of at least 7 hours. [26] Thus, short sleep over, 24 
hours and insufficient sleep conditions emerged as a 
factor negatively influencing the high frequency of 
fatigue. Sleep deprivation will reduce the driver's 
alertness, affect coordination, judgment, and reaction 
time, leading to fatigue driving and road traffic 
accidents [22]. Therefore, lack of sleep is the most 
likely place for other factors to have a significant impact. 
For example, irregular working hours and long-distance 
travel can lead to poor sleep conditions, leading to 
fatigue.  

Diet and smoking were the most discussed lifestyle 
behaviors contributing to fatigue. Interestingly, diet and 
unhealthy meal consumption with high glycemic index, 
high sugar and rich in fats produced high sleepiness in 
short-haul drivers during the day. [19] Nevertheless, a 
contradictory study shows that eating habits have 
nothing to do with fatigue.[14] Thus, the effect of 
dietary habits on fatigue required further investigation. 
Furthermore, current evidence shows that smoking is 
associated with daytime sleepiness, especially smoking 
more than 20 cigarettes a day.[16] Although smoking is 
a standard self-report method for truck drivers to wake 
up when feeling fatigued, this lifestyle behavior may be 
related to excessive daytime sleepiness and may cause 
further fatigue of the driver.[14] Moreover, studies had 
shown that smokers had lower lung capacity than 
nonsmokers, and reduced oxygen in the lungs, brain, 
and body systems could exacerbate fatigue. [27] On the 
other hand, nicotine in cigarettes is a stimulant and 
disrupts sleep, which in turn increases the risk of sleep 
conditions such as sleep apnea. [27] Given the little 
evidence available on this topic, it remains to be seen 
whether smoking as a means of self-managing fatigue 
aggravates or mitigates fatigue. 

 

 

6. CONCLUSION 

This literature review analyzed eight works of 
literature on the factors of truck drivers’ fatigue. They 
have established a comprehensive risk model of 
individual characteristics, organizational factors, 
occupational factors, lifestyle behaviors and other 
personal factors. Travel-based payment methods, long 
shifts, and long-distance trucking affect each other and 
become the main work-related factors that cause driver 
fatigue. Fatigue caused by sleep deprivation is the most 
discussed because it reduces coordination, alertness, and 
reaction times. In addition, the relationship between age, 
responsiveness, and fatigue, as well as the effects of 
smoking, needs further research. To a certain extent, this 
will promote the public's health awareness of driving 
fatigue, increase the awareness of drivers, and lay the 
foundation for the formulation and improvement of 
fatigue management regulations. This will also help 
shape the company's employee training program, 
formulate more realistic salary standards and more 
effective regulatory requirements. The assessment 
results will also accumulate knowledge for further 
research on how these risk factors affect fatigue.  
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