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Chapter 1: Introduction

Many North Americans are affected by mental health disorders (MHD) each year [1,2].
One of the most common MHDs is major depression [1,2]. Major depression has many costs for
the individual and the economy [3—5]. Those with depression are more likely to experience
difficulties sleeping, chronic fatigue, poor physical health, and are at risk of committing suicide
when compared to non-depressed individuals [1,6,7]. The overall risk of mortality is higher
among those with depression than those without [5]. On the economic level, depression is
associated with an increased number of missed days at work (absenteeism) and poor productivity
at work (presenteeism) [5]. Depression is estimated to cost the U.S. economy $36.6 billion per
year in lost worker productivity [5].

Certain occupations put individuals at greater risk for depression than others. One of
these occupations includes long-haul truck drivers. The risk of depression in trucking is higher
when compared to at least 19 other occupational types [1,2,8—11]. Long-haul truck driving
involves delivering freight to distant locations [12,13]. Truckers are usually on the road for
several days at a time [14]. Many also drive overnight and are often alone during their shifts and
their work breaks [14,15]. They also experience tight delivery timeliness and are often paid
based on how far they drive, or how much freight they can deliver [13,16]. The working
conditions of long-haul truckers can result in feels of social isolation and can lead to poor sleep
and fatigue [14,15,17]. Many truckers have also reported that they experience stress due to tight
and unrealistic delivery deadlines, poor road conditions, and violence at work [16].

Very few studies have examined possible risk factors for depression in long-haul
truckers, despite the fact that there are several variables which may explain why they have a

higher risk of depression than those working in other occupations. In addition, to the best of our
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knowledge, no study to date has yet examined whether driving duration could be positively
associated with depression, even though longer durations of driving could increase the risk of a
trucker being exposed to the hazards and stressors of their work. Quantifying both of these
associations represent gaps in the current literature.

This thesis consisted of an online, cross-sectional study with Canadian and U.S. long-
haul truck drivers. These drivers were voluntarily recruited to participate in an online survey.
The survey measured various possible risk factors of depression which could be related to
themselves (e.g., demographics) or their working environment. The objectives of this thesis were
threefold: first, to determine which variables could be associated with depression in long-haul
truck drivers; second, to specifically determine the association between driving duration and
depression while controlling for other extraneous factors; and third, to determine whether a
trucker’s country of work (either Canada, the U.S., or across both countries) could moderate the
association between driving duration and depression. We looked at country of work as an effect
modifier due to two possible differences between the working conditions of truckers in Canada
and the U.S. One difference is that truckers in Canada may be exposed to fewer hours of sunlight
and more challenging road conditions (i.e., ice, freezing rain, snow; poor road conditions could
lead to higher job stress) more frequently than truckers in the U.S. [18,19]. A second difference
is that Canada is mostly uninhabited when compared to the U.S., which could increase a
Canadian trucker’s risk of feeling socially isolated [20]. Prolonged exposure to these conditions
(with increased driving duration) could lead to those who drive in Canada having a greater risk
of depression relative to those who drive in the U.S. The sparser population of Canada could also
result in fewer truck stops in this country, which could lead to greater fatigue and more unmet

needs at work [21]. Poor job satisfaction is a risk factor of depression [22].
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Chapter 2: Background

More than 310,000 individuals worked as long-haul truck drivers in Canada, in 2011 [1].
In the United States (U.S.), over 3.5 million individuals worked as long-haul truck drivers in
2016 [2]. Long-haul trucking is one of the largest occupations in both Canada and the U.S. [1,2].

Long-haul truck driving consists of delivering large cargo, or freight, over distances
which typically require travel over a day or more [3]. These driving shifts are often long, erratic
and sometimes involve driving overnight for days at a time [4]. Long-haul truckers differ from
short haul truckers in that the latter typically work a fixed daytime schedule (e.g., Monday to
Friday from 9:00am to 5:00pm), drive over shorter distances and typically return home each day
[4]. Examples of short haul truckers include mail and courier delivery drivers [4].

There are two types of long-haul truckers in Canada and the U.S.: company truck drivers
who work for a company and whose truck is owned and maintained by the company (also
referred to as employee, or wage-earning truck drivers); or owner-operators who own and
maintain their own truck, and either 1) drive it themselves as a for-hire long-haul truck driver, or
2) has full control of their truck, but is under a lease arrangement for a contracted period of time
to a motor carrier [5—7]. Owner-operators are also known as self-employed truckers [3]. Tasks
that a self-employed truck driver may do could include: signing their own contracts and
negotiating their rate of pay, choosing their own loads and routes, or even hiring other drivers for
their truck [3,6]. Leased drivers operate under the authority of the motor carrier in which they are
leased to [7]. A study in 2004 found that out of all long-haul truck drivers in Canada,
approximately 66% were company drivers, 29% were owner-operators and 5% were paid by a

personnel agency [3]. A personnel agency is a temporary employment agency for work [3].
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Canadian long-haul truckers typically drive domestically (picking up and delivering loads
within Canada) or internationally (picking up a load in Canada and delivering it to the U.S., or
picking up a load in the U.S. and delivering it to Canada) [3,8,9]. Canadian truckers must follow
U.S. commercial driving laws upon crossing the U.S. border [9]. Likewise, U.S. truckers must
follow Canadian driving laws upon entering Canada [9]. Although most Canadian truckers haul
freight in the U.S. and vice-versa when working internationally, it is worth mentioning that it is
possible, legally, for Canadian and U.S. truckers to deliver freight to Mexico (where they would
be required to follow Mexican driving laws). However, freight deliveries into Mexico are rarely
done by Canadian and U.S. truckers [10]. Instead, freight for Mexico is typically dropped off at
the Mexican border, where it is loaded and delivered by truck drivers in Mexico [10].
Additionally, Canadian and U.S. truckers are required to complete a special program by the
government of Mexico—that is only available in Spanish—if they want to drive in Mexico [11].

There is expected be a shortage of truck drivers in the upcoming years, due to the growth
of the industry as well as the aging population of long-haul truckers [1,2]. This shortage has
translated to ample job opportunities in both countries as well as a massive shift in the
demographics of the trucking industry [12,13]. In 2016, 17.8% of Canada’s truck drivers were of
South Asian descent—most of whom were immigrants—as compared to 1.8% in the late 1990s
[13]. In 2017, 20.2% of U.S. truckers were Hispanic, as compared to 17.8% in 2003 [12]. The
proportion of females in trucking has been on the rise as well [14]. In particular, women made up

4% of the U.S. trucking population in 1978 and 12% in 2006 [14,15].
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2.1. Working Conditions of the Long-haul Truck Driver

2.1.1. Work Hours and Durations of Driving

Though long-haul truck drivers are mostly driving while on the job, other non-driving
work—such as paperwork or maintenance checks—may also take place [3,16]. Work hours may
also consist of doing repairs on one’s own truck (if the trucker is self-employed); physical labour
such as loading and unloading shipments; staking, tarping or securing loads; waiting at loading
docks or in traffic; filling out logbooks and other paperwork; or taking calls from dispatchers (as
is similar in other occupations, such that a warehouse stocker may not only be stocking shelves
during work, or a bus driver may not only be driving, but also responsible for other tasks during
their work time) [3,5,17,18].

The Labour Force Survey of 2004 reported that Canadian long-haul truck drivers
averaged 44.4 to 50.0 hours of work (both driving- and non-driving-related) per week [19].
However, Statistics Canada has indicated that these values were likely underestimates, given that
these values were based on truckers’ logbooks [3]. Logbooks are used in trucking to record work
hours. However, truckers regularly omit some of their work hours in logbooks (such as by only
writing down driving hours instead of working hours, the former of which, is one of the most
common methods of remuneration in trucking) in order to maximize their income while giving
the semblance that they are working within their legal limits [3,16]. Indeed, research by Belman,
Monaco and Brooks (2004), the U.S. Department of Transportation, and the National Institute
for Occupational Safety and Health found that U.S. long-haul truck drivers averaged 60 to 65.0
work hours per week between 1997 and 2010 [20-24]. These data suggest that the findings of the
Canadian Labour Force Survey are indeed inaccurate, particularly because the U.S. has lower
weekly legal limits on work hours (60) than Canada (70) [25-27].
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Federal laws state that Canadian truck drivers may work for a maximum of 14 hours in
one day and drive for a maximum of 13 hours per day [25,26,28]. Weekly, there is a strict
working limit of 70 working hours per week for Canadian truckers (or, alternatively, a limit of
120 work hours over two weeks, with no limit on weekly working hours, but with a requirement
to take at least 24 hours off after working for 70 hours in a row, at any point in time, during the
two weeks) [25,26,28]. Long-haul trucking, however, strongly incentivizes its workers to drive
for as much as possible, due to “just in time” delivery requirements (items which are delivered
only at the exact time they are needed), unrealistic delivery deadlines, wages that are typically
paid by the distance travelled, and companies offering bonuses—sometimes making up 5 to 7%
of a truck drivers’ salary—based on various achievements. Rewards may be given for meeting a
monthly mileage threshold set by the company, crossing the Canada-U.S. border a certain
number of times, and working on holidays [3,20,29-31]. Indeed, research on U.S. long-haul
truck drivers has found that these individuals regularly work 90 to 100 hours per week, instead of
their national limit of 60 work hours per week [20]. One study in 2010 had found that up to 20%
of U.S. truckers worked for over 75 hours per week while a second study in 2015 had found that
most U.S. truckers were, on average, working for 11 hours and 55 minutes each day [20,32]. In
addition, in terms of driving hours, one study in 2003 had found that approximately 40% of U.S.
truckers were driving for ten or more hours each day [2]. Thus, there is a significant body of
literature which suggests that many U.S. truckers—and likely Canadian ones—are driving for
lengths of time which either exceed, or approximate, their weekly legal limits.

Note that ten hours of driving followed by eight hours off-duty (with the ten hours of
driving only allowed within a 16-hour “driving window”, upon arrival at work) was the daily
driving limit for U.S. truckers in 2003 [16,27]. Since 2004—and as of still presently—the new
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driving limit for U.S. truck drivers is 11 hours of driving followed by ten hours off-duty (with
the 11 hours of driving only allowed within a 14-hour “driving window”, upon arriving to work)
[16,27]. Thus, the U.S. has lower driving limits for long-haul truckers who drive in their country
than Canada.

Also note that the U.S. has no daily work limits for long-haul truck drivers [16]. Thus,
non-driving work can be done even after exceeding daily driving limits as well as after
exceeding the daily 14-hour “driving window” [27]. However, the total number of work hours
each week cannot exceed 60 hours [27]. Also note that in the U.S., the maximum working hours
each week (60) could also technically refer to the maximum driving hours each week (60),
because “all” of a driver’s written work hours each day could be devoted strictly to driving (so
long as this daily driving time does not exceed 11 hours each day, based on the 2004-and still
currently active- rules). Finally, it should be pointed out that U.S. companies remunerate their
long-haul truck drivers similarly to Canadian ones, in that U.S. truckers are also often paid by the
distance or load [20].

2.1.2. Violence

A qualitative study by Shattell, Apostolopoulos, Séonmez and Griffin (2010) found that
5.1% of U.S. long-haul truck drivers have been a victim of assault at least once, 5.1% of the
drivers have been arrested or incarcerated at least once, and 3.4% of the drivers have seen
violence or a fatal crash at some point on the job [18]. Truck drivers have reported dealing with
road rage, racism and discrimination on the job [18,33]. Stress due to the threat of being robbed,
hijacked or physically assaulted at work has also been reported [18,33]. Finally, truck drivers

have expressed personal safety concerns when parked at truck stops or shipping warehouses
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[18,33]. Warehouses, in particular, have been reported as a source of anxiety in trucking, due to
the buildings often being found in remote, high-crime areas and decrepit neighbourhoods [18].

2.1.3. Social Isolation

Social isolation refers to an objective and subjective lack of social contact with others
[34]. Social isolation occurs when there is an inadequacy in the quality and quantity of social
relations at the individual, group and community level [34]. Long-haul truck drivers are
vulnerable to social isolation as they are generally alone while working and alone during rest
periods [35]. They may also be away from friends and family for weeks at a time, and their long,
erratic work schedules can make it difficult to maintain an adequate number of strong social
relationships [3,16,33,36]. People who live alone, or are divorced, widowed or single are
particularly vulnerable to social isolation [37]. Shattell et al. (2010) have found that the majority
of U.S. long-haul truck drivers (64.4%) are either separated, divorced, single or widowed [37].

Some grey literature has indicated that some truckers may be able to bring along a pet, or
co-drive (share their driving with a partner) who is a friend, spouse, or family member [38].
However, this depends on the individual company [38]. Unfortunately, the percentage of truckers
who drive with a co-driver (or other type of occupant) is—to the best of our knowledge—
unknown in the literature.

2.1.4. Poor Sleep and Fatigue

Long-haul truckers have extremely short durations of sleep each day on the job [36].
Sleep deficit can occur due to short durations of sleep over days at a time [36]. Only one known
study has examined Canadian long-haul truck drivers’ sleep habits. Mitler, Miller, Lipsitz, Walsh
and Wylie (1997) studied 40 Canadian long-haul truck drivers, over a five-day work shift, and
found that nearly all of the drivers were sleeping approximately three to five hours each day [36].
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Note that the authors did not record any of the drivers’ non-sleeping activities and thus, it is
unclear how these drivers were spending their time beyond sleep. It is estimated that 17% of U.S.
long-haul truckers sleep for less than six hours each day during their workdays [32].

Fatigue, or mental and physical tiredness, is another frequently reported hazard in long-
haul trucking [17]. Long-haul truck drivers are vulnerable to fatigue due to a combination of
tight delivery timelines and driving pressures, high durations of driving, road hazards such as
poor weather and irregular work and sleep schedules, among other workplace stressors [32].
Physical fatigue can refer to a person’s current need to sleep (i.e., feelings of sleepiness) but can
also refer to a “lack of energy”, such as due to illness or certain medical conditions [39]. Some
drivers have reported the stress, isolation and loneliness of being a truck driver as reasons for
feeling mentally drained and fatigued [17].

2.1.5. Poor Nutrition and Obesity

Long work hours and poor sleep can also make it difficult for many drivers to find the
time to exercise or prepare a healthy meal to take on the road [40]. It is estimated that nearly
69% of U.S. long-haul truckers (versus 31% of U.S. adults) are obese [40]. Much of this obesity
is due to a lack of low-calorie food options while on the road [40]. It can also be difficult to keep
food fresh while making long journeys [40].

2.1.6. A Cold Climate and Sparse Population for Those Who Drive in Canada

Finally, it is worth mentioning that truckers who drive in Canada versus the U.S. may be
subjected to different working environments. Canada is generally colder for most of the year and
receives fewer hours of annual sunshine, on average, than the U.S. [41,42]. Poor weather and

dangerous roads (e.g., due to ice; or slush and snow in the snowbelt regions of Canada) may also
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be more common in Canada [43,44]. Poor road conditions could result in greater difficulties with
driving and job stress. A loss of traction may also lead to crashes.

Another difference between the two countries is that most of Canada is uninhabited or
sparsely populated relative to the U.S. [45]. In fact, most of Canada’s population resides by the
U.S. border [45]. Truck stops may be few and far in between in Canada, with significantly more
being found in major cities or Southern Canada [43]. Truck stops may be used for showering,
eating, rest, doing laundry, going to the washroom, or addressing other needs on the road [43].
2.2. Long-haul Truck Driving is a High-risk Occupation for Depression

Long-haul truckers exhibit a higher prevalence of major depression and more frequent
bouts of mental distress when compared to both the general population and workers from many
other occupations [17,46,47]. Only one study by Fan et al. (2012) compared the odds for
depression among long-haul truckers (and 18 other occupations in the U.S.) relative to
executives and manager-related occupations [46]. These 18 occupations included: health-
diagnosing and health treatment-related occupations (e.g., nurses); engineers, architects and other
professional scientists (e.g., computer scientists); teachers; finance workers; retail and service
workers; farming, forestry and fishing [46]. Long-haul truckers were found to have the highest
risk for current major depression (with managers and executives as the referent group; OR =
6.18, 95% CI: 2.52-15.16), out of all the other 18 tested occupations by Fan et al. (2012) [46].
Current major depression was defined as those with a Patient Health Questionnaire-8 score of ten
or greater (from a range of 0-24) on the presence of depressive symptoms over the past two
weeks [46]. Although this study included only U.S. workers, it is expected that a similar risk of
depression would have occurred among Canadian workers, due to the similarities of both

countries’ workplace structures and cultures, as well as economies.
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2.2.1. What is Major Depression?

Major depression is a mental health disorder (MHD) characterized by appetite loss,
insomnia, fatigue, irritability, thoughts of suicide, depressed mood and a loss of interest towards
hobbies, among other symptoms [48]. Medical diagnoses of depression occur when an individual
experiences five or more depressive symptoms over a period of two weeks or more [49]. Though
different types of depression exist—such as postpartum depression and seasonal affective
disorder (SAD)—clinical, or major depression is the most typical [49,50]. SAD is a subtype of
depression where an individual may experience recurrent episodes of major depression around
autumn and winter [51].

Major depression tends to occur more frequently among women than men, with up to
5.8% of women and 3.6% of men reporting depressive symptoms in Canada in 2012 [52]. Major
depression is also most prevalent among young people aged 15-24, with up to 5% experiencing
depressive symptoms in Canada in 2012 [49,52,53]. The prevalence of major depression was
reported to be 4.7% among Canadians aged 15 years and over in 2012 [50].

2.3. Prevalence and Incidence of Depression in Long-haul Truckers

Studies on U.S., Brazilian, Italian, Iranian, Chinese, Australian and Canadian long-haul
truckers have found the current prevalence of major depression to range between 9.2% to as high
as 53.7% [18,47,54-58]. It should be noted that only one study on Chinese long-haul truck
drivers has reported a prevalence of depression of 53.7%, and this prevalence was significantly
higher than the prevalence of 9.2% to 26.9% found in most other studies (section 2.3.4 provides
an explanation as to why this Chinese study may have recorded an above-average prevalence of
depression) [18,47,54-58]. A recent study reported a prevalence of depressive symptoms of 44%
among 107 Canadian long-haul truckers [59]. However, the authors only stated that 44% of the

19



sample showed symptoms of depression [59]; it is unclear if they mean that these truckers were
actually depressed or if these were simply all the truckers which showed some—or any—signs of
depression [59]. Further comments on this study are made in section 2.3.1. Only one other study
has measured a prevalence of major depression in Canadian long-haul truckers and this was
found to be 19% in 2012 [54].

The incidence of major depression among long-haul truck drivers is currently unknown
[60]. However, one study by Thiese et al. (2015) has reported a statistically significant, positive
increasing trend in the prevalence of psychiatric disorders (MHDs) among long-haul truck
drivers across 48 U.S. states, for each year from 2005 to 2012 (Prevalence odds ratio in 2005,
POR2¢0s, = 1.00 [referent], POR20os = 1.05, 95% CI: 0.85-1.31; POR2007 = 1.31, 95% CI: 1.07-
1.61...POR2012 =2.12, 95% CI: 1.71-2.63; p <.0001) [61]. The prevalence of MHDs has nearly
doubled from 2005 to 2012 among U.S. long-haul truck drivers (OR =2.12, 95% CI: 1.71-2.63)
[61]. Thiese et al. (2015) assessed unique truck drivers each year from 2005 to 2012 by only
examining a driver’s first commercial driver medical examination (CDME) record—if they had
more than one entry—from an online database of CDMEs [61]. The CDME is a mandatory
examination that must be done every two years for U.S. commercial drivers to maintain their
licence [61]. A limitation of the results by Thiese et al. (2015) is that they do not specifically
distinguish major depression from other MHD and thus, it is difficult to determine whether the
incidence of depression among truckers is on the rise [61]. A second limitation is, Thiese et al.
(2015) are only comparing prevalence numbers, thus, the increasing prevalence could be due to a
combination of greater depression incidence, longer durations of depression illness or depression
treatment and other factors [61,62]. Weinberger et al. (2018) have reported that, surprisingly, the
incidence of depression in the U.S. population over time has not yet been determined [62]. The
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cumulative incidence of depression in the Canadian population; however, was 12.1% from 1994
to 2010 [63]. Assuming that the incidence of depression has also increased in the U.S. general
population, a positive trend in the prevalence of MHDs among U.S. long-haul truckers may be
due to a combination of greater depression incidence, a greater incidence of non-depressive
MHD and less frequent or prolonged cases of MHD treatment [61,62]. Ultimately, there is not
enough information to draw any conclusions on the nature of the incidence of depression among
U.S. long-haul truckers and in turn, translate this into information on Canadian truck drivers.

To the best of our knowledge, only one study has examined the risk for depression of
truckers relative to non-truckers [46] and only one study has looked at increases (changes) in the
prevalence of depression over time in long-haul truckers [61]. Overall, very few studies on
depression in trucking are available, and depression is poorly understood among long-haul truck
drivers. Section 2.4. will describe currently-known risk factors for depression among long-haul
truck drivers. Sections 2.3.1 to 2.3.4 will critique current studies on the prevalence of depression
among long-haul truckers.

2.3.1. U.S. and Canadian Studies on the Prevalence of Depression

Only two U.S. studies and two Canadian studies have examined the prevalence of major
depression among long-haul truck drivers [18,46,59,64]. Fan et al. (2012) have reported the
prevalence for major depression to be 14.6% in U.S. truck drivers while Shattell,
Apostolopoulos, Collins, Sonmez and Fehrenbacher (2012) have reported the prevalence to be
26.9% among U.S. truck drivers [33,46]. It should be pointed out that Fan et al. (2012) had used
online medical records from truck drivers throughout Washington State, U.S. [46]. In contrast,
Shattell, Apostolopoulos, Collins, Sonmez and Fehrenbacher (2012) had recruited drivers from a

100-mile radius from a large truck stop in Greensboro, in North Carolina, U.S. [33]. Greensboro
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also has a below-average household income relative to the rest of the U.S., while Washington
state has an above-average household income [65]. Furthermore, the poverty level of Greensboro
was 19.2% in 2017 while in Washington it was 11.0% [65]. Poverty and low family income are
known predictors for depression [66]. Poverty and low family income thus, could have resulted
in a higher prevalence of depression found by Shattell, Apostolopoulos, Collins, Sonmez and
Fehrenbacher (2012) than Fan et al. (2012), though this is without controlling for confounders
[33,46].

Bigelow et al. (2012) performed one of the two Canadian studies thus far which reported
a prevalence of major depression among Canadian long-haul truck drivers [64]. The prevalence
they recorded was 19% [64]. Two limitations of their study, however, are that 1) they had only
recruited participants from the Southwestern Ontario region and ii) they had used a fairly small
sample size (N = 107) [64]. These limitations may reduce the generalisability of their results for
all truckers in Canada. A second study was recently done by Crizzle, McLean and Malkin (2020)
on 107 Canadian long-haul truck drivers in Alberta and Saskatchewan [59]. The authors reported
that 44% of the sample had symptoms of depression [59]. However, their study may have had
some methodological issues (see Section 2.4.1.). Thus, their results should be interpreted with
caution.

2.3.2. Brazilian and Italian Studies on the Prevalence of Depression in Truck Drivers

One Brazilian and one Italian study investigated the prevalence of depression in long-
haul truck drivers. Da Silva-Junior, de Pindo, de Mello, VM de Bruin and PFD de Bruin (2009)
have reported the prevalence of depression to be 13.6% among Brazilian truckers [47]. It should
be pointed out that the general population of Brazil has a lower prevalence of depression overall

(3.9%) than Canada (4.7%) and the U.S. (6.0-8.1%) [62,67,68]. Thus, fewer truck drivers could
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have had depression in their study simply due to a lower prevalence of depression overall, among
the Brazilian population. This lower prevalence could be due to a lack of mental health testing,
treatment, and awareness in Brazil, as well as fewer mental health facilities (and a lack of
resources) to record cases of MHD in rural and low-income areas of Brazil when compared to
Canada and the U.S [69].

Garbarino et al. (2017) have reported the prevalence of depression to be 9.2% among
Italian truck drivers. One serious concern of their study is that they do not indicate how, or what
instrument they had used to measure and determine “depression” in their participants [70]. Thus,
their measurements of depression may not have been valid, and thus, may have lacked accuracy.

2.3.3. Iranian Studies on the Prevalence of Depression in Truck Drivers

One Iranian study reported the prevalence of major depression to be 14.8% among
Iranian truck drivers [55]. However, it is unclear if the study is referring to all truck drivers in
general (e.g., including short haul truckers) or specifically long-haul truck drivers. Another
caveat is that most of the study’s text—including its methods—is in Persian, thus any further
information on the study is very limited [55].

A second Iranian study has examined the severity of depressive symptoms in truck
drivers. The study was a case-control design, and looked at the prevalence of depression between
truckers who drove with a co-driver (acquaintance or co-worker; “cases’) versus alone
(“controls”) [71]. However, the authors did not measure major depression, and instead, grouped
the severity of depressive symptoms into “unlikely”, “minor”, “moderate” and “severe”

categories based on the Goldberg Depression Inventory [71]. Depression was also only measured

in co-driver (cases) and solo driver (controls) groups separately, thus, any data on the prevalence
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of depression among the entire sample (all the truckers altogether, without dividing them into
groups) is unknown.

2.3.4. Chinese and Australian Studies on the Prevalence of Depression in Truck Drivers

One study by Shen et al. (2013) examined the prevalence of depression among 441
commercial truck drivers in China [58]. Shen et al. (2013) used the Self-rating Depression Scale
(SDS) to measure depression, which consists of 20 items each scored on a four-point Likert scale
with an overall range of 20 to 80 summed points [72]. A cut-off of 50 points is generally used to
indicate the presence of major depression [72,73]. However, Dunstan and Scott (2019) report
that some Chinese studies have used an older cut-off of 42 points [73].

The prevalence of depression that Shen et al. (2013) found was 53.7% [58]. However, it
is unclear which cut-off point the authors had used and thus, whether their measurement of
depression may have lacked specificity. It is also unclear where and how participants had been
recruited and only individuals aged 17 to 35 were recruited, with no rationale [58]. Truck drivers
who are aged 45 or older, however, have been found to have a lower odds of depression (OR =
0.19, 95% CI: 0.04-0.78) when compared to those aged 18-29 [47]. Young adults, in fact, exhibit
an above-average prevalence of depression when compared to the general population [52].
Sampling only young drivers could have thus, resulted in a higher prevalence of depression. The
study, and results of Shen et al. (2013) should ultimately, be interpreted with caution.

A second study from China reported a prevalence of depression of 14.5% [74]. This study
involved 193 cross-border truck drivers in China and Hong Kong [74]. However, non-
standardized measurement tools were used for most, if not all of the study’s questionnaire, and

the validity and reliability of the tools—and the overall questionnaire—were not reported [74].
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Rice, Aucote, Eleftheriadis and Moller-Leimkiihler (2018) and Hilton, Staddon, Sheridan
and Whiteford (2009) have reported the prevalence of major depression to be 22.0% and 13.3%,
respectively, among Australian truck drivers [56,75]. However, some criticisms are that Rice,
Aucote, Eleftheriadis and Moller-Leimkiihler (2018) had a fairly small sample size (N =91)
[56]. Their study also lacked demographic information on its participants. Hilton, Staddon,
Sheridan and Whiteford (2009) had a response rate of 35.9%, which raises the possibility for
response bias [75].
2.4. Significant Risk Factors for Depression in Long-haul Truck Drivers

2.4.1. Recent Research on the Factors Associated with Depression

Few studies have been done on the determinants for depression in long-haul truck drivers.
Crizzle, McLean, and Malkin (2020), however, recently conducted a case-control study on 107
Canadian truckers which looked at several factors related to the trucker themselves and their
environment [59]. They then determined what association these factors had with symptoms of
depression. The authors found that only severe job-related stress (unstandardized b =1.329, 95%
CI: 1.031, 13.845), psychiatric medication use (unstandardized b = 2.794, 95% CI: 1.232,
216.817), and broken sleep had statistically significant associations with depressive symptoms
(unstandardized b = 1.639, 95% CI: 1.345, 19.711). This was despite testing a long list of other
factors (e.g., age, income, education, marijuana use, alcohol consumption, self-reported general
health, sleep apnea, frequency of drowsiness while driving, number of weeks worked per year,
fatigue), some of which, have been previously associated with depression, in either truckers
themselves or the general public (refer to Sections 2.4.2. to 2.4.6. for these exact factors) [59]. It
is worth pointing out, however, that Crizzle, McLean, and Malkin (2020) did not indicate what
tool was used to measure their outcome, its cut-off point, or how many (or which) symptoms of
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depression they were looking at [59]. Thus, without further information, it is hard to say what
outcome, exactly, was being modeled against these variables. Crizzle, McLean, and Malkin
(2020) also dichotomized their outcome, which increases the risk for misclassification. This
could have biased some of their associations towards the null (resulting in a type II error). Few
truckers in their case/control categories (due to dichotomizing their outcome), sparse truckers in
some categories, and a small sample size could have also increased the risk of having a type II
error. Ultimately, their findings should be interpreted with caution, as it is possible that some of
the variables they tested (but which lacked an association with their outcome) could have truly

had an association with symptoms of depression in truckers.

2.4.2. Young Age and Low Driving Experience

Those aged 45 and older have been found to be significantly less likely to be depressed
than younger truck drivers (OR = 0.19, 95% CI: 0.04-0.78) [47]. Age was not associated with
depressive symptoms in the study by Crizzle, McLean, and Malkin (2020), though their study
should also be interpreted with caution, as noted in Section 2.4.1. Younger truck drivers may be
at a greater risk for depression due to having less trucking experience than their older
counterparts [17,33,58]. In particular, driving experience of less than a year has been shown to
be positively associated with depression in Chinese truck drivers, as truckers with three to four
years of driving experience have lower SDS scores (M = 51.06, SD = 12.61) than those with less
than one year (M = 56.37, SD = 10.81), p < .05 [58]. Similarly, truckers with more than seven
years of driving experience have lower SDS scores (M = 50.21, SD = 11.68) than those with less
than one year (p <.05) [58].

Young, or inexperienced truck drivers can be at a greater risk for depression as they may

be unprepared for road hazards and physical injury, or be unprepared for coping with violence
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and crime [18]. These factors may put young drivers at a greater risk for mental stress than older
drivers [18]. In addition, young or new truck drivers may have had less driver training, such as a
lack of crash avoidance techniques and defensive driving training relative to veteran truck
drivers [76]. A lack of training on these materials may put young and inexperienced truck drivers
at a greater risk for experiencing roadway accidents, “close call” crashes, injury, and ultimately,
stress at work [76]. High occupational stress has been positively associated with depression in
non-trucking samples of working men [18,33,47].

2.4.3. Low Educational Attainment

Truck drivers with /ess than a high school education are more likely to be depressed (OR
=3.03, 95% CI: 1.29-7.11) than those with a high school education or more [47]. Furthermore,
truck drivers with a high school education have been found to be more likely to be depressed
(SDS score, M = 53.41, SD = 11.67) than those with a college education (SDS score, M = 52.86,
SD = 10.58), though this effect was not statistically significant [58]. Crizzle, McLean, and
Malkin (2020) did not find an association between any level of education (e.g., less than high
school versus completed high school; less than high school versus completed post-secondary)
and depressive symptoms in truckers, though their study also some methodological issues (see
Section 2.4.1.) [59]. Regardless, lower levels of formal education have been positively associated
with a risk for depression in several other groups of individuals, inclusive of general working
men, minority women and the general population [33,47,77]. Truck drivers with less formal
education may be at a greater risk for depression due to difficulties in accessing information and
resources which promote health [78,79]. Winkleby, Jatulis, Frank and Fortmann (1992)
conducted a cross-sectional study on 2380 U.S. adults of the general population to investigate the

association between three key aspects of socioeconomic status (education, income and
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occupation) and the occurrence of various cardiovascular disease risk factors (e.g., cigarette
smoking, high blood pressure, high blood cholesterol, etc.) [79]. Education was found to be the
only factor which had a statistically significant, negative association with multiple cardiovascular
risk factors after controlling for age—and the time of their survey—among U.S. adults [79].

2.4.4. Use of Stimulants

The use of stimulants (such as cocaine, methamphetamine and amphetamine) has been
associated with a greater odds of being depressed in long-haul truck drivers when compared to
non-use (OR =5.03, 95% CI: 2.26-11.18) [47]. One U.S. study reported that 9.5% of long-haul
truck drivers tested positive for non-caffeinated stimulants during a field sobriety test, though
this number is likely higher because 19% of the drivers had refused to be tested [80]. In a second
U.S. study, 13% of the long-haul truck drivers reported using cocaine between once a day, to
once per month [18]. Many long-haul truck drivers have reported that the use of stimulants—for
suppressing sleep and fatigue—is common in their industry [18,80,81].

It is unclear why the use of stimulants is positively associated with depression, but a
likely mechanism is that using stimulants increases the risk for sleeplessness (insomnia), which
then increases the risk for depression [57,82]. Indeed, research between the 1970s and 1990s had
found that regularly consuming caffeine throughout the day, for several days, could in fact, be
used to mimic chronic insomnia in humans [83]. Though some studies have reported the causal
relationship between insomnia and depression to be bidirectional (in that some depressed
individuals develop insomnia), clinical research and cohort studies of up to 40 years have shown
that insomnia actually precedes depression [57,82,84,85]. One meta-analysis of 34 cohort studies
found that insomniacs have a much greater risk of developing future depression (pooled RR =

2.27,95% CI: 1.89-2.71) than non-insomniacs, over a mean of five years [85]. Note, however,
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that even though coffee and most teas (e.g., black and green) contain caffeine, both substances
have generally not been positively associated with depression in the general public (when
compared to non-drinking), (RR = 0.76, 95% CI: 0.64-0.91 and RR = 0.70, 95% CI: 0.48-1.01,
respectively) [86].

2.4.5. Company Employment

Company-employed truck drivers have a significantly greater odds of being depressed
(OR =2.84, 95% CI: 1.23-6.59) than self-employed truck drivers [47]. Company-employed truck
drivers may have a greater risk of depression due to having less freedom, less self-determination,
poor control over their work hours and stricter deadlines than self-employed drivers [3,18].
Studies have found that excessive job demands, irregular and long work hours and little control
over one’s own work can increase the risk for mental distress among general workers [18].
Crizzle, McLean, and Malkin (2020) did not find that type of trucker (company employee,
owner-operator leased to carrier, owner-operator who owns own truck) was positively associated
with depressive symptoms, though their findings should also be interpreted with caution (refer to
Section 2.4.1.) [59].

2.4.6. Other Risk Factors for Depression

Certain, common occupational hazards of trucking have been found to be significant risk
factors for depression, though much of this research was done on samples of non-trucking
individuals. Social isolation, for instance, has been found to increase the risk for depression and
other MHDs in several studies and systematic reviews involving non-truck drivers [34,87,88].
Living alone has been found to be positively associated with thoughts of suicide and suicidal
attempts, in a literature review of 40 observational studies on the general population [37]. Marital

status (single, separated, divorced or widowed), in particular, has been found to have a
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significant effect on the risk of suicide among men [89]. Divorced men have over two-fold risk
of committing suicide than married men (RR =2.38, 95% CI: 1.77-3.20) [89]. Suicide, suicidal
ideation and attempts of suicide are often severe symptoms of clinical depression [89].
Exposures to violence and harassment, such as through assault, incarceration, theft and
racism, are also likely risk factors for depression in long-haul truck drivers. Though no study has
examined the association between violence and depression in truck drivers, ample research has
shown that being exposed to violence and trauma—such as abuse—is a strong risk factor for
future depression [49]. Montes6-Curto et al. (2016) found that men and women with any prior
exposure to violence (regardless of whether it was physical, psychological, verbal or sexual; and
regardless of whether it was at work or at home) have a significantly greater risk for depression
than those who have never experienced violence (OR = 7.93, 95% CI: 3.34-18.86) [90]. Violence
is positively associated with experiencing post-traumatic stress disorder, insomnia and low self-
esteem, the latter three conditions of which, are known to increase the risk for depression [90].
Poor sleep quality—in terms of not only insomnia, but also high frequencies of disturbed
sleep, for instance—has also been associated with a greater risk of depression in several studies
[57,84,91]. One study on 1,394 U.S. farmers found that poor sleep quality, according to the
Pittsburg Sleep Quality Index, was significantly associated with higher Center for Epidemiologic
Studies Depression Scale (CES-D) scores (unstandardized b = 3.589, SE = 0.350; p <.001) [91].
Higher CES-D scores indicate a greater frequency of depressive symptoms [92]. Garbarino et al.
(2018) have found that poor sleep quality among long-haul truck drivers is associated with a
greater risk for psychological distress (OR = 2.56, 95% CI: 1.55-4.23) than those with good sleep
quality [57]. Psychological distress is a known risk factor for depression [33,49]. Crizzle,
McLean, and Malkin (2020) also found that broken sleep (poor sleep quality) was associated
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with more depressive symptoms in truckers, even after controlling for a few other factors (e.g.,
severe job-related stress, fatigue, use of psychiatric medication), although their study also had
some concerns (Section 2.4.1.) [59].

High job-related stress has been positively associated with depression in non-trucking
samples of working men [18,33,47]. According to Shattell, Apostolopoulos, Sonmez and Griffin
(2010), common work-related stressors for long-haul truckers include: tight time and delivery
pressures, being away from home (family and friends), poor sleep, poor driving conditions
(weather, crashes, construction), road rage, poor driving behaviours from the general public
(whose vehicles are referred to as “four-wheelers”), violence (such as being assaulted or
mugged) and harassment while on the job, among others [18]. Time pressures, in particular, have
been reported as a common stressor in trucking [18]. Though the effect that each of these work
stressors have on the risk of depression is unknown among long-haul truckers, high job strain
(wherein one feels excessive job demands and poor job control) has been found to increase the
risk for depression among working adults of the general population (RR = 1.77, 95% CI: 1.47-
2.13) [93]. Crizzle, McLean, and Malkin (2020) similarly found that severe job-related stress
was associated with more depressive symptoms (Section 2.4.1.) [59].

Fatigue is commonly recognized as a symptom of depression [48,94]. However, some
research has suggested that fatigue may also be an independent risk factor for depression, as
Addington, Gallo, Ford and Eaton (2001) found that those with unexplained fatigue have a much
greater risk of developing depression than those with no fatigue, over a 13-year period (RR =
28.4,95% CI: 11.7-68.0) [94]. Many long-haul truck drivers have also reported using stimulants
to relieve symptoms of fatigue [18,80,81]. The use of stimulants is a known risk factor for

insomnia [83]. Insomnia can then, increase the risk for depression, as previously stated. Crizzle,
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McLean, and Malkin (2020) did not find that fatigue was associated with depressive symptoms,
though this could have been due to several potential issues (see Section 2.4.1.) [59].

Females are at a greater risk for depression than men (OR = 1.95, 95% CI: 1.88-2.03)
[95]. Females also experience a higher number of depressive symptoms than men (Cohen’s d =
0.27, 95% CI: 0.26=0.29) [95]. It is unclear why women are at a greater risk for depression. But
research has indicated that this increased risk (for depression) among women may be due to a
combination of biology (neurodevelopmental and hormonal differences), income inequality,
gender inequality and violence [95]. Crizzle, McLean, and Malkin (2020) did not find that
female sex was associated with depressive symptoms in truckers, though only four out of 107 of
the truckers were female (4.4%), thus they may have lacked power [59].

Recent immigrants may also have a higher risk of depression [96,97]. A study on Asian
and Hispanic U.S. immigrants found that those who lived in the country for ten years or less had
a higher risk of depression than those who had lived in the U.S. for longer [96]. Newer
immigrants may have poorer English fluency skills, fewer employment opportunities, and have
higher stress due to challenges in acculturation than those who have lived in the country for
longer [96]. One’s legal residency status may factor in with depression as well, in the sense that
one’s legal status may affect their access to employment opportunities or health services [96].

Poverty and low family income are known risk factors for depression [66]. Financial
strain—such as the presence of monetary debt—has been positively associated with depression
in non-trucking samples of working men, in particular [33]. One study on 2,937 adults from the
Netherlands found that individuals with mild or severe financial strain had a higher odds of being
depressed than those without financial strain (OR = 1.68, 95% CI: 1.35-2.09 and OR = 3.88,
95% CI: 2.58-5.81, respectively) [98]. Note that no financial strain was defined as “usually
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having money left” at the end of the month [98]. Mild and severe financial strain were defined as
having “just enough money to manage” at the end of the month, and having “not enough money
to manage” at the end of the month, respectively [98].

The presence of other MHD (such as anxiety), poor physical ability or health (e.g.,
disability) and family history (genetics) have been associated with depression in studies
involving the general public [49,99]. Cigarette smoking, alcohol use, the presence of chronic
comorbidities (e.g., diabetes, hypertension), a history of accidents, income, and being paid
minimum wage (as opposed to receiving above minimum wage) have not been significantly
associated with depression in long-haul truck drivers, even after controlling for confounders such
as age, education, and marital status, among other factors [47,59]. Crizzle, McLean, and Malkin
(2020) found that neither marijuana use, nor low back pain, were associated with depressive
symptoms in truckers after controlling for several potential confounders (e.g., severe job-related
stress, fatigue, broken sleep, use of psychiatric medication; although their study’s findings
should also be interpreted with caution) [59]. Marijuana use, in general, is also not considered to
be strongly associated with depression in the general public [100]. Although multiple studies on
the general public have found that low back pain—which can result in chronic pain and
disability—can be both a precursor and consequence of mild depression [101-103]. Low back
pain afflicts approximately 60% of long-haul truck drivers [104].

There is mixed evidence as to whether obesity may be a risk factor of depression. One
meta-analysis of eight cohort studies reported a pooled unadjusted OR of 1.57 (95% CI: 1.23-
2.01) for an obese individual’s risk of depression [105]. However, this pooled odds ratio does not
adjust for any confounders. A five-year cohort study on over 7,000 British adults found that

obesity increased the risk of depression in women only, but not men [106]. This was after
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adjusting for confounders such as socioeconomic position at birth, socioeconomic position at
current age, sex, sedentary behaviour, fruit consumption, and smoking [106,107]. Research on
human genetics has revealed that the association between obesity and depression appears to be
either due to reverse causality (depression leading to obesity) or due to residual confounding
[108]: those who are depressed are at risk of becoming obese [108]. Alternatively, other
confounders may explain the association between these two factors rather than obesity on its own
[108]. The gene for obesity does not appear to be a risk factor for depression [108].

There is some evidence that diet and physical activity could have a protective effect on
depression. Fruits and vegetables contain antioxidants, vitamins, nutrients and polyphenols
[109]. These chemicals may have anti-inflammatory and neuroprotective effects which lead to
improved mood and improved cognitive function [109]. All of these effects may, biologically,
protect against the development of depression [109]. Physical activity, meanwhile, can help the
body resist oxidative stress and hormonally-induced stress (i.e., cortisol) [110]. Physical activity
may also help with brain function and enhance self-esteem [110]. Some of these factors may
reduce one’s risk of developing depression [110]. One study on Canadian truckers, however, did
not find that diet and physical activity had any associations at all with depressive symptoms,
although their findings should be interpreted with caution (Section 2.4.1.) [59].

There is mixed evidence as to whether climate could be associated with depression. One
study in the Netherlands found that temperature and the daily duration of rainfall were not
associated with depression, although they only controlled for the time of year and demographics
[111]. Another study found that hotter temperatures (28°C) relative to cooler ones (19.4°C) were
associated with more frequent hospitalizations due to MHDs [107]. Although the study did not

control for any confounders, thus, there could have been other reasons why the MHD-related
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hospitalizations became more frequent during hot weather (such as some people with MHDs
going to the hospital for shelter during hot weather) [107]. A third study, however, found that
people living in dwellings with low levels of light have a greater odds of depression, even after
controlling for factors such as age, health, income, employment, and city (OR = 1.3, 95% CI:
1.1, 1.6) [112]. It is known that sunlight increases serotonin and reduces melatonin [113]. A
dysregulation in these biochemicals may lead to the development of depression [113]. Low
levels of light may also be causal of SAD [111]. Sunlight is furthermore, the biggest source of
vitamin D for most adults and children, and vitamin D may be neuroprotective against
depression [114]. Ultimately, there is some evidence that light might be associated with
depression, however other climactic factors (i.e., weather, temperature) may not have a strong
association with depression [41].

Finally, Crizzle, McLean and Malkin (2020) found that the use of psychiatric medication
(within the past year) had a positive association with symptoms of depression, even after
controlling for a few potential confounders such as poor sleep, fatigue, and severe job-related
stress [59]. This was likely due to some truckers with depression using medication for their
symptoms. Although their study, again, may have had some methodological issues (see Section
2.4.1.). Those with the most severe symptoms of depression (or symptoms of other MHD) would
have also likely had an easier time remembering whether they had used psychiatric medication
over the past year or not (recall bias) [59]. Their findings should thus, be interpreted with some
level of caution.

It is worth knowing that several MHDs—such as bipolar disorder, anxiety disorders,
obsessive-compulsive disorder, post-traumatic stress disorder, and schizophrenia—can be risk

factors of depression [113—115]. It is, unfortunately, unclear how prevalent these MHDs are in
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truckers but one study on 316 U.S. truckers reported that 14.5% of the sample had anxiety [34].
Meanwhile, 18.1% of U.S. adults are estimated to experience an anxiety disorder each year
[116,117]. Anxiety has been found to be a risk factor for future depression in longitudinal studies
of the general public, even after controlling for confounders such as sex, age, current place of
residence, and current calendar year [118—120]. Although some caution should be given to these
findings, as some of these studies measured anxiety in terms of trait anxiety (neuroticism), while
others measured anxiety in terms of anyone with: generalized anxiety disorder, a phobia
(including specific phobia, social phobia, and agoraphobia), obsessive-compulsive disorder, a
panic disorder, and/or post-traumatic stress disorder [118,119]. There is some conflicting
evidence regarding which of these conditions count as an anxiety disorder and which do not
[118,121,122].

2.5. Driving Duration as a Risk Factor for Depression

2.5.1. Dangers of Long Driving Hours and the Creation of the Hours of Service

Many studies have examined the association between long durations of driving and the
risk of crashing, and long durations of driving and sleep among long-haul truckers [16,115-117].
In particular, driving for eight to ten hours or more has been generally accepted as a significant
risk factor for crashing [16]. Jones and Stein (1987) have found that long-haul truck drivers who
drive for more than eight hours nonstop are more likely to end up in a crash (OR = 1.80, 95% CI:
1.01-3.22) than those who drive for zero to two hours nonstop [117]. Chen and Xie (2014) found
that long-haul truckers who take one, two and three 15-minute to two-hour rest breaks during 11
hours of driving have a reduced odds of crashing by 68%, 83% and 85%, respectively (OR =
0.32,95% CI: 0.21-0.48; OR = 0.17, 95% CI: 0.11-0.28; OR = 0.15, 95% CI: 0.10-0.22),
compared to drivers who take no breaks at all [115]. Chen and Xie (2014) have furthermore,
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observed that driving for 11 hours or more in total in one day—irrespective of the number or
duration of rest breaks taken—is significantly associated with crashing overall, among long-haul
truck drivers (OR =4.51, 95% CI: 1.58-12.90) [115]. The results of these studies suggest that
long periods of driving have a negative impact on the safety of long-haul truckers.

The results of Jones and Stein (1987) and Chen and Xie (2014) also support the research
that those who drive for long periods of time—particularly without breaks or rest—are prone to
developing fatigue [16,39,115,117—-119]. Driving duration has been positively associated with
both subjective and objective—in terms of slower median response times to random stimuli—
measures of fatigue in long-haul truckers [120]. Similarly, in a survey on 1007 Australian long-
haul truck drivers, 51.2% of the drivers felt fatigued after ten hours of driving while 75.1% felt
fatigued after 14 hours of driving [119].

Longer durations of driving may also result in poor sleep quality in general, due to a
combination of disrupted sleep, irregular sleep and sleep deprivation [36]. Driving duration has
been found to have a positive association with falling asleep at the wheel (in terms of the
frequency of incidents over the past 12 months) in commercial bus and truck drivers (OR = 1.14,
95% CI: 1.02-1.27) [121]. Similarly, working for over 12 hours each day as opposed to less than
12 has been associated with falling asleep at the wheel in U.S. truckers (OR = 2.13, 95% CI:
1.26-3.62) [122]. Though falling asleep at the wheel is commonly categorized as a safety hazard
in trucking, it is also a common symptom of a driver having poor and insufficient sleep [122].

Regardless, early Hours of Service (HoS) regulations from 1938 to 1963-as set by the
U.S. government-only allowed for eight hours of off-duty time each day for sleep [123]. It
wasn’t until 2004 that new HoS allowed longer off-duty time (10 hours) to reduce fatigue and

encourage sleep in truckers [124]. This change sought to improve driver alertness, prevent safety
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hazards (such as falling asleep at the wheel) and improve the safety of commercial drivers
[123,124].

2.5.2. The Association between Driving Duration and Depression

To the best of my knowledge, no studies have yet examined the effect of long durations
of driving, or long working hours, on the risk for depression (or even MHDs in general) among
long-haul truck drivers. However, one systematic review of 36 studies has found that long work
hours (defined as working 40 or more hours per week, or eight or more hours per day) were
generally associated with a greater risk of depression among various working populations [125].
Another study has found that those who work for 12 or more hours per day are significantly
more likely to be depressed than those who work for six to eight hours per day (OR = 1.49, 95%
CI: 1.00-2.22) [126]. It should be noted that some studies have found that working more than 40
hours per week does not increase the risk of depression, particularly among men [125]. However,
Nakata (2017) reports that this is likely due to some types of occupations having long work days
but offering high job satisfaction [126]. It is expected that, given the high-stress environment and
hazards of trucking, long-haul truck drivers would not experience high job satisfaction when
working (driving) for long hours on the job, and thus, job satisfaction would not have a
protective effect on the association between long work (driving) hours and their risk for
depression.

2.5.3. Summary

Few studies have examined possible predictors for depression in long-haul truck drivers.
Several studies in non-trucking populations have revealed that there may be multiple risk factors
for depression (such as poor sleep, fatigue, and low back pain) in the long-haul trucking

environment. Also unknown in the literature is the association between driving duration and
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depression in long-haul truckers. A positive association is expected to exist given that many
truck drivers have expressed low satisfaction with their jobs, and that working (driving) for
longer periods of time would increase a driver’s likelihood of being exposed to an occupational
hazard or stressor (including violence, fatigue, and social isolation) at work. In addition, it is
highly possible that long-haul truckers who drive for long periods of time may be more likely to
be under financial strain (since remuneration often occurs by the distance travelled, or by the
number of loads delivered). Financial strain is a known predictor for depression, as previously
described in the literature [33]. Thus, longer durations of driving are expected to be positively

associated with depression, due to the association with several risk factors for depression.
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Chapter 3: Summary of Thesis
3.1. Justification for the Study

Chapter Two identified several possible risk factors for depression in non-trucking
populations. These included: poor sleep, fatigue, legal residency status, low back pain and
financial strain. However, many of these factors, to the best of our knowledge, have not yet been
tested for their association (if present) with depression in long-haul truck drivers. Da Silva-
Janior, de Pindo, de Mello, VM de Bruin and PFD de Bruin (2009) in particular, did not test
these variables in their study of Brazilian truck drivers. A recent study by Crizzle, McLean and
Malkin (2020) did test many of these factors for their associations with (symptoms of)
depression in long-haul truckers. However, their study had several methodological concerns, as
mentioned in Section 2.4.1. They also did not test some of the other possible risk factors of
depression which were previously mentioned in the literature: legal residency status, being a
recent immigrant, financial strain, stimulant use, and violence at work (or outside of work).

We believe that we can improve upon these studies by examining other factors (which
these studies did not test) for their association with depression in long-haul truck drivers. We can
also improve upon these studies by selecting a more valid and reliable measure of their outcome
(depression). We recruited both Canadian and U.S. truck drivers which allows us to uniquely
assess whether a trucker’s country of work could be associated with depression. To the best of
our knowledge, country of work has not yet been examined for its association with depression in
truckers. This thesis will thus determine if several new variables from the literature could be
associated with depression in long-haul truckers, while also improving upon previous studies’

methodologies.
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The nature of the association (if present) between driving duration and depression in
long-haul truck drivers is also—to the best of our knowledge—unknown. Long durations of
driving, however, are associated with many negative health effects [1-6]. Long durations of
driving may also increase the risk for fatigue, increase the time a trucker spends in social
isolation, and increase the risk of encountering a stressor at work, such as violence, among
several possible hazards. We will thus determine the association (if present) between driving
duration and depression and address this gap in the literature.

We will lastly determine if a trucker’s working country modifies the association between
driving duration and depression. Dangerous road conditions (e.g., ice, snow) leading to lower job
satisfaction, fewer hours of annual sunlight, and the sparser population of Canada (leading to
greater social isolation and fewer truck stops at work) could result in a stronger association
between driving duration and depression among truckers in Canada. Whether working country
could interact in the relationship between driving duration and depression, however, is currently
unknown in the literature.

3.2. Objectives

3.2.1. Primary Objective

The primary objective of this study is to determine the factors associated with depression
in long-haul truck drivers.

3.2.2. Secondary Objective

The secondary objective of this study is to determine the association between driving

duration and depression among long-haul truck drivers.
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3.2.3. Tertiary Objective

The tertiary objective of this study is to determine the moderating effect of a long-haul
trucker’s working country (Canada or the U.S.) on the association between driving duration and
depression. Note that the truck driver’s primary country of residence is not being assessed as the
moderating factor, as a Canadian truck driver could be working in the U.S., or working between
both countries, for instance [7].

3.3. Hypotheses

We hypothesize that all of the possible risk factors for depression which are investigated
in this thesis will be significantly associated with depression. We hypothesize that longer
durations of driving will have a positive association with depression in truck drivers. For our
tertiary objective, we hypothesize that working in Canada will lead to a more positive association
between driving duration and depression than working in the U.S.

3.4. Approach to Thesis

This thesis will follow a manuscript-style approach to present the results of this research
project. The findings, and any conclusions drawn from this thesis, aim to be disseminated in
journal publications. Chapter Two of this thesis featured a comprehensive literature review.
Chapters Four and Five will consist of separate manuscripts which each address the research
objectives of this study. Specifically, the primary objective will be addressed in Chapter Four.

Chapter Five will address the secondary and tertiary objectives. This chapter will
investigate the association between driving duration and depression as well as the modifying
effect of a trucker’s country of work in this association. Chapters Four and Five will each include

an abstract, background, methods, results, discussion, and conclusion section as part of the
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manuscript. Chapter Six of this thesis will feature a general overall discussion of our research
findings and the implications of our results from chapters Four and Five.
3.5. Overview of Contents of Thesis

The literature review of Chapter Two included information on the working conditions-
including maximum driving duration limits, types of long-haul truck drivers (e.g., company
versus self-employed), and method of renumeration-of long-haul truck drivers. Also featured in
this chapter was a review of several currently known, significant predictors of depression in both
truckers and non-truckers. The current chapter presents an overview of the thesis and its
objectives. The next two chapters (Four and Five) address the research objectives of this thesis.
Chapter Six includes a discussion of the overall findings of this thesis. Chapter Seven presents
the ethical considerations of the study. The strengths, limitations, and relevance of the study to
health science, epidemiology, and public health are featured in Chapter Eight. Chapter Nine
consisted of an overall summary and conclusion of the thesis findings, as well as possible future

directions resulting from this project’s findings.
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Chapter 4: Factors Associated with Depressive Symptoms in Long-haul Truck Drivers
4.1. Abstract
Background: Long-haul truckers are more likely to be depressed than many other occupations.
However, little is known on their risk factors for depression. This study will determine which
variables in trucking have a significant association with depressive symptoms, and thus, help
narrow down which variables could be risk factors of depression.
Methods: We distributed an online, cross-sectional survey to Canadian and U.S. long-haul truck
drivers. Our survey measured various at-work and outside-of-work factors as exposures.
Depressive symptoms (the outcome) was measured continuously using the 10-item Center for
Epidemiological Studies Depression scale (CES-D-10). Univariate analyses were conducted on
all variables and later stratified by sex. Bivariate analyses were conducted between each
exposure and depression for exploratory purposes. We then regressed all exposure variables
against depression in a multiple linear regression model. Only exposures which had a statistically
significant association (p <.05) with the outcome were kept in the final model. We also
developed two final multiple linear regression models which were stratified by male/female sex.
Results: There were 303 truckers who completed the survey. Good sleep quality on workdays
and good health both had the most negative associations with depression (standardized f =-0.17,
95% CI: -0.27, -0.07 and standardized § =-0.16, 95% CI: -0.24, -0.07 respectively), out of all
factors. Good health (unstandardized b = -2.13, 95% CI: -3.35, -0.91), and good quality sleep on
workdays (unstandardized b = -2.23, 95% CI: -3.59, -0.87) and non-workdays (unstandardized b
=-1.86, 95% CI: -3.15, -0.57) were all associated with a nearly 2-point decrease in a trucker’s
CES-D-10 score. High stress due to being away from social relationships and fatigue both had
the most positive associations with depression (standardized = 0.27, 95% CI: 0.18, 0.36 and
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standardized 3 = 0.26, 95% CI: 0.16, 0.36 respectively). High stress due to being away from
social relations was associated with a (unstandardized b) 3.54-point (95% CI: 2.28, 4.80) greater
CES-D-10 score while each additional day of fatigue was associated with a (unstandardized b)
0.74-point (95% CI: 0.45, 1.04) increase. High stress due to tight delivery deadlines
(unstandardized b = 2.14, 95% CI: 0.84, 3.44) and poor road conditions (unstandardized b =
1.81, 95% CI: 0.56, 3.07) were also both positively associated with depression. Meanwhile,
being never married, relative to being married, was associated with a (unstandardized b) 2.08-
point (95% CI: 0.02, 4.14) higher CES-D-10 score in the male model only. High stress due to
violence outside of work, relative to low stress in this factor, was associated with a
(unstandardized b) 5.83-point (95% CI: 0.41, 11.24) higher CES-D-10 score in the female-only
model.

Conclusion: Truckers in poor health, with poor sleep, chronic fatigue, and high stress at work
have more depressive symptoms than those without these characteristics. These truckers may
want to be recommended a mental health service. Truckers who experience high stress due to
being away from social relationships are especially vulnerable to having depressive symptoms.
Peer and social support groups should be developed for truckers either at work or outside of
work to prevent loneliness, which could lead to depression. Truckers should also try to obtain a
good night’s sleep on workdays and non-workdays (which may decrease their fatigue), reduce
their levels of stress, and keep themselves in good health, as these factors were all negatively
associated with depression. In addition, truck drivers who are male may need different mental
health supports depending on their marital status. Truckers who are female may need easy access
to supports for domestic violence. Future studies should test whether any of the factors

associated with depression in this study could be risk factors of depression. These studies should
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also consider using a larger sample size and a random pool of truckers. Future studies may
finally, want to consider performing a targeted sample of female truckers to obtain more power

on which factors are associated with depression in their demographic.
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4.2. Introduction

Depression is a mental health disorder (MHD) which is characterized by feelings of
sadness and hopelessness, fatigue and restlessness, and thoughts of suicide, among other
symptoms [1]. Depression, a common MHD of the general population, afflicts approximately
11.3 and 20.6% of Canadian and U.S. adults, respectively, during their lifetimes [1,2].

The prevalence of depression was 4.7% in Canada 2012 (among those aged 15 years and
older) and ranged from 6.0 to 8.1% for U.S. adults between 2001 and 2017 [1,3—-6]. Certain
demographics, however, tend to develop depression more frequently than others. There were
8.2% Canadian youth who experienced depression or another depressive mood disorder (such as
bipolar disorder) in 2012 [1,7]. Women experience depression nearly twice as often as men [1,7].
Other risk factors for depression include living in poverty or having a low family income [8-10].

Another risk factor for depression appears to be one’s occupation. In particular, one study
by Fan et al. (2012) discovered that long-haul truck drivers have a higher risk of depression
when compared to workers from managerial-type occupations (OR = 6.18, 95% CI: 2.52-15.16)
and 18 other occupational types [11]. Long-haul truckers also have a much higher prevalence of
depression than the general public [11-13]. A study on Canadian truckers found their prevalence
of depression to be 19% while studies on U.S. truckers found this prevalence to range from
14.6% to 26.9% [11-13].

4.2.1. Risk Factors for Depression in Long-haul Truckers

Few studies have examined why depression is more frequent in long-haul truckers. Long-
haul truckers, however, are often away from friends and family for days at a time and are often
alone while working and on breaks [8,14,15]. Social isolation—such as in the form of living

alone, or being separated, single, divorced, or widowed—is a risk factor for depression [16].
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The long and erratic shifts of trucking also make it difficult for truckers to maintain good
quality social relationships [17]. Shattell, Apostolopoulos, Collins, Sonmez and Fehrenbacher
(2012) have reported that the majority of U.S. long-haul truckers (64.4%) are separated,
divorced, single or widowed [12]. Men who are divorced are, in particular, more vulnerable to
committing suicide than married men [18]. Thoughts of suicide can be a symptom of severe
depression [19].

The long shifts of trucking also mean that many truckers often obtain poor sleep [20].
Many long-haul truckers have reported feeling chronically fatigued as a result of their work [15].
Though poor sleep and fatigue are symptoms of depression, both variables have also been shown
to be independent risk factors for depression on their own [21-24]. Insomniacs, and those with a
high frequency of disturbed sleep, are also at a greater risk of developing depression [21,24].

It is furthermore worth mentioning that as much as 13% of U.S. long-haul truckers are
estimated to use stimulants between once a day and once per month while on the job [8,25].
Though stimulant use has been positively associated with depression in trucking, the mechanism
behind this association is likely that truckers who consume stimulants are more prone to
developing insomnia, and this insomnia can increase their risk for depression [21,24,26].

Many long-haul truckers have reported feeling stressed due to their work [15]. Truckers
in Canada can drive for up to 13 hours per day while this limit is 11 hours per day in the U.S.
[27,28]. Weekly, Canadians truckers can work (in which, most of a trucker’s time could consist
of driving) for 70 hours per week while this limit is 60 hours per week in the U.S. [27,28]. Most
long-haul truckers drive for their maximum duration of driving or higher, however, due to tight
delivery deadlines as well as a method of renumeration that is typically paid by the mile or

kilometer [29]. Many long-haul truckers also report that they experience stress at work due to
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violence (such as assault, harassment, and mugging), poor road conditions (such as poor weather,
accidents, or construction), and poor driving behaviours from the public, such as in the form of
cutting them off or driving slowly [8]. People who have been exposed to violence or abuse, or
who work a high-stress job, are known to be at a greater risk for depression [8,12,30].
Approximately 17.8% of today’s truckers are South Asian in Canada while 18.7% are
Hispanic in the U.S. [31,32]. Many of these individuals are also recent immigrants [31,32]. A
meta-analysis of 25 studies found an inverse relationship between the number of years an
immigrant spent in their new country and depression [33]. An immigrant’s legal residency status
may also be a risk factor for depression such that non-citizens often have poorer access to
employment opportunities and health services when compared to full citizens [34]. These
disadvantages may explain why non-citizenship is positively associated with depression [34].
Finally, more than half of truckers (60%) have reported experiencing low back pain
[35,36]. Individuals who suffer from low back pain may experience chronic pain and disability
[36]. Chronic pain and disability have both been positively associated with depression [35,36].

4.2.2. Current Research and Purpose of Conducting the Study

Truckers display a higher than average prevalence of depression when compared to many
other occupations as well as the general public. They also encounter many possible risk factors
for depression through their work. There is a gap in the literature, however, on which of these
factors could explain why long-haul truckers have a high risk of depression. To the best of our
knowledge, only two studies have examined what some of these potential risk factors for
depression in long-haul truckers could be [37]. Da Silva-Junior, de Pindo, de Mello, VM de
Bruin and PFD de Bruin (2009) found that young age, stimulant use, low driving experience

(less than one year of experience), low education (high-school or less), and company
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employment (as opposed to working as an owner-operator) were positively associated with
depression [37]. However, many other common elements of trucking, such as social isolation,
work stressors, violence, fatigue, and poor sleep, were not examined in this study. A second
study by Crizzle, McLean and Malkin (2020) looked at factors associated with symptoms of
depression in long-haul truckers. However, they did not indicate what instrument was used to
measure depression and what cut-offs were used to consider who had depressive symptoms or
not. It is also unclear what, or how many depressive symptoms, they were looking for to define a
“case”, and they did not specifically state that they were measuring depression. Thus, their
findings should be interpreted with caution.

The objective of our study was to measure many common elements of the trucking
environment and determine which variables are associated with symptoms of depression. We
hypothesize that all of the possible risk factors for depression which were presented in this
introduction will have a statistically significant association with depressive symptoms in this
study. As a secondary objective, we will also determine which variables are associated with
depressive symptoms by sex.

4.3. Methods
4.3.1. Study Design

This study consisted of an online, cross-sectional survey open to both American and
Canadian truck drivers. The survey was housed on Qualtrics (Provo, Utah: Qualtrics) software,
an online survey platform. Qualtrics was also used to obtain electronic informed consent (see
Appendix A for the consent form) which preceded the survey (Appendix B). All participants
were required to provide informed consent prior to accessing the survey. Only participants who

consented to being in the study were automatically redirected to the survey upon completing the
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consent form. Ethics approval was granted by the ethics committee of Lakehead University
(Appendix E).

The link to the online consent form (which led to the survey) was distributed both offline
and online through a variety of methods. We contacted a number of Canadian trucking
magazines as well as trucking organizations, radio talk shows for truck drivers, and individuals
involved in the trucking industry in both Canada and the U.S. to promote our study. We also
promoted the study and link to the consent form over local TV, on posters (Appendix C)
displayed at local truck stops and businesses, and through posts on Canadian and American
social media groups and pages tailored towards truck drivers. For specifics on the organizations
and individuals we contacted, as well as social media pages we used, please refer to Appendix D.

All truck drivers were recruited, and completed the consent form and survey, voluntarily.
The survey was available from January 15, 2020 until April 16, 2020. All participants who had
completed the consent form and who indicated they would like to be entered into a draw for a
$100 CAD prepaid gift card, were included in the draw upon the completion of the study.

4.3.2. Participants

Long-haul truck drivers whose primary country of residence is Canada or the U.S. and
who are 18 years of age or older were eligible to participate in this study. Eligible participants
must have slept away from home for a day or more, over the past 30 days. The latter question
was used to screen out individuals who may not be long-haul truck drivers, as it is common for
long-haul truckers to be on the road for days at a time. Individuals who did not meet these

eligibility requirements were excluded from the study.
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4.3.3. Measures

Depressive symptoms were the outcome. We measured depression as a continuous
variable, using the summed scores of the 10-item Center for Epidemiological Studies Depression
scale (CES-D-10). The CES-D-10 is a shortened form of the original CES-D. The CES-D-10
measures clinically relevant symptoms of depression over the last week [38]. Each item in the
CES-D-10 is scored from 0 (no symptoms) to 3 (extreme symptoms) [38]. The items are summed
together and a score of 10 or more indicates severe depressive symptoms [39]. Sums range from
0 to 30. While the CES-D-10 has not been validated among long-haul truckers, the scale has
been validated among adolescents, the elderly, and various ethnic groups in Africa [40—42]. The
CES-D-10 has been shown to have good internal consistency (Cronbach’s a = 0.86) [43].

Various demographic variables were measured as well: age and biological sex (male,
female, other), education level (high-school or less, some trade college or university, completed
a trade college or university, some post-graduate, completed post-graduate), marital status
(married now, widowed, divorced, separated, never married, living with partner), and primary
country of residence (Canada, U.S.A., other). We measured age continuously. Sex and marital
status were measured using questions from the U.S. National Institute for Occupational Safety
and Health’s (NIOSH) National Survey of Truck Driver Injury and Health: Main Questionnaire
[44]. We later collapsed the variables for education (dichotomized into the levels: some post-
secondary or less, completed post-secondary or higher) and marital status (collapsed into:
married now, widowed/divorced/separated, never married, living with partner) during our data
analyses, due to a small number of individuals in some categories.

Financial strain was measured using the measure for financial strain by Dijkstra-Kersten,

Biesheuvel-Leliefeld, van der Wouden, Penninx and van Marwijk (2015). Participants are asked,
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“in general, how is your financial status at the end of each month?”” and can respond to the
categories: usually have money left, just enough to get by, and not enough to get by [45]. Legal
status in Canada or the U.S. (Canadian/U.S. citizen, permanent resident of Canada/the U.S.,
work permit for Canada/the U.S., other, don’t know) and being a recent immigrant (“have you
immigrated to the U.S. or Canada in the past 5 years?”’: yes, no) were also measured. Legal status
was measured using the measure for legal status by Srirangson, Thavorn, Moon and Noh (2013)
[46]. We collapsed the categories for this variable into: non-citizen/other, citizen, and don’t
know during our analyses, due to sparse data in some categories.

Various elements of the trucker and their working environment were also measured: we
looked at the type of truck driver (company employee, owner-operator leased to a motor carrier,
owner-operator who operates their own truck, truck driver for a temporary employment or
personnel agency, don’t know), the country a trucker was driving in over the last week (Canada,
U.S.A., Mexico, other), the number of hours driven over the past week, the number of years a
participant has worked as a truck driver (less than one year, one to less than two years, two to
less than five years, five to less than ten years, ten years or more, don’t know), any formal
training beyond having a truck driver’s licence (yes, no, don’t know), and the number of days a
trucker slept away from home due to work within the last 30 days. We used a question from
NIOSH’s National Survey of Truck Driver Injury and Health: Main Questionnaire was used to
measure the type of truck driver [44]. The number of years employed as a truck driver, the
number of hours spent driving over the past week, and the number of days spent sleeping away
from home were also measured using modified versions of questions from the NIOSH
questionnaire. We dichotomized the number of years employed as a trucker into categories: less

than five years, and five years or more. This was due to sparse numbers in some categories.

65



Multiple elements of a trucker’s health were measured as further exposure variables.
These included: the trucker’s general self-perceived health (poor, fair, good, very good,
excellent, don’t know), low back pain (yes, no, don’t know), and the use of stimulants (never,
less than once a month, one or more times a month, one or more times a week, every one or two
days). Low back pain was measured using a question from the NIOSH questionnaire. Self-
perceived health was measured using a modified version of a question from the NIOSH
questionnaire. We later collapsed the levels for health into: poor/fair, good, very good or
excellent, and don’t know; and the levels for stimulant use into: never, used less than once a
month or more (tried at least once), and don’t know. We collapsed these variables to avoid
problems with sparse data.

Sleep quality, fatigue, stress (at work/outside of work) and violence (at work/outside of
work) were measured last. Sleep quality was measured using a modified version of the sleep
quality scale by Hege, Lemke, Apostolopoulos, Whitaker and S6nmez (2019) [47]. The original
scale asks respondents the question, “how often do you feel that you get a good night’s sleep...”
and is followed by the two sub-questions, “on workdays?” followed by, “on non-workdays?”.
The available responses to both categories are: never or rarely, and almost every night or every
night. The two response options were initially divided into the levels: never, rarely, almost every
night, and every night (four dummy variables), in order to see if we could increase the specificity
of this measure. We later dichotomized both sleep quality variables back into their original
categories during our analyses, however, due to multicollinearity between all four dummies in
each sleep quality variable. Fatigue, which asked respondents to indicate the number of days they
felt fatigued over the past seven days, was measured continuously using a question from the

NIOSH questionnaire. Stress was measured by asking participants to, “please indicate the level
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of stress, if any, that you experience due to the following factors...”. The wording of this phrase
was based on the leading phrase of the CES-D-10. Our leading phrase was followed by the
statements, “at work” and “outside of work”, to measure stress within these two sub-areas. The
work-related factors measured were: tight delivery times and pressures, poor driving behaviours
from the public, poor road conditions (such as due to weather, construction, ice), being away
from social relationships (such as family, friends, or other relationships), poor sleep (on
workdays), and violence (at work). The outside-of-work factors were: poor sleep (on non-
workdays) and violence (outside of work). All stress-related items had the response options of:
none, mild, moderate, high, extreme, and chronic. We used the same options as those used by
Hege, Lemke, Apostolopoulos, Whitaker and S6nmez (2019) in their measure for stress [47].
Violence was measured as a sub-scale within the measure for stress, using the two violence-
related items (violence at work, violence outside of work) and used the same options. We later
dichotomized our stress and violence variables into the levels: none/mild/moderate, and
high/extreme/chronic due to collinearity.
4.3.4. Data Analysis

Data was analyzed in Stata SE/15.2 (College Station, TX: StataCorp LP). We removed
observations with more than two missing responses in the CES-D-10, as suggested by the Boston
Roybal Center for Active Lifestyle Interventions and Kimberlin, Pendergast, Berardo and
McKenzie (1998) [48,49]. Univariate analyses were conducted on all variables (means and
standard deviations for continuous variables, frequency counts for categorical ones). We
stratified the descriptive statistics by sex and depression status (depressed/non-depressed, based
on the threshold for depression in the CES-D-10) to see if there could be differences in the
characteristics of our sample within these strata. Depression was only dichotomized during the
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univariate analysis for descriptive purposes and was kept as a continuous variable for the
remainder of the analyses.

Individuals with one or two missing responses in the CES-D-10 had their missing
responses imputed with their mean CES-D-10 score. We conducted a sensitivity analysis to
assess the effect of imputation versus a complete-data approach. The sensitivity analysis
consisted of running univariate and bivariate analyses across all variables, with and without
imputation. The bivariate analyses consisted of running simple linear regression models between
all continuous exposures and depression, and ANOV As between all categorical variables and
depression. We looked for any noticeable changes in the distributions and crude associations of
our variables with and without imputation. Cronbach’s alpha was also computed for all measures
with more than one item: sleep quality, stress, violence, and the CES-D-10. The reliability of the
CES-D-10 was computed with and without imputation.

We regressed all continuous variables and categorical dummy variables on depression in
a full multiple linear regression model. Backward-stepwise selection was then used to develop
our final model. We used repeated likelihood ratio tests to identify variables to remove from the
model. Each variable was put back in if the test was significant (p < .05) and confirmed that it
should be removed if not (p > .05). Once no more variables could be removed from the model,
the reduced model was used with the entire dataset, to include any observations which may have
been previously removed. We repeated the backward-stepwise selection process for any
variables which now became non-significant (p > .05) in the entire dataset. Our reduced model
became our final model once 1) no more variables could be removed through backward-stepwise

elimination and ii) all remaining variables were significant (p <.05).
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We also developed two additional multiple regression models which were stratified by
sex. The same backward-stepwise process was used to develop a final model for men. Forward-
stepwise selection was used for women due to a sparse number of female truckers. Likelihood
ratio tests were used to confirm a variable’s addition to the model. A variable was left in if the
test was significant (p <.05).

4.4. Results

A total of 355 truckers participated in the study. There were 303 (85.4%) truckers who
met the eligibility criteria and who had fewer than three missing responses in the CES-D-10.
There were 34 truckers who had three or more missing responses to the CES-D-10. There were
12 who had two or fewer missing CES-D-10 responses.

The mean age was 47 years old (SD = 11.8). Three quarters of the truck drivers were
male and approximately half were currently married (Table 1). Two-thirds had some post-
secondary education or less. Most of the truck drivers were citizens (of Canada or the U.S.) and
lived in Canada. In contrast, most of the truck drivers reported driving in the U.S. for their work.

When stratified by sex, there were three truckers who reported that they were of “other”
sex. We did not perform univariate analyses nor modelling for this group due to the limited
number of participants. Over three times as many female truck drivers were widowed, divorced,

or separated than the men.

Table 1. Characteristics of long-haul truck drivers in Canada and the U.S. stratified by sex

Sex?
Variable Total® Male Female
N N =303 232 (76.6%) 54 (17.8%)
Age (SD) 47.0 (11.8) 46.9 (12.2) 475 (10.1)

Sex
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Male
Female
Other
Missing

232 (76.6%)
54 (17.8%)
3 (1.0%)
14 (4.6%)

Marital status
Married now

147 (48.5%)

128 (55.2%)

18 (33.3%)

Widowed/divorced/separated 49 (16.2%) 28 (12.1%) 21 (38.9%)
Never married 39 (12.9%) 31 (13.4%) 7 (13.0%)
Living with a partner 54 (17.8%) 45 (19.4%) 8 (14.8%)
Missing 14 (4.6%) 0 0
Education
Some post-secondary or less 197 (65.0%) 169 (72.8%) 27 (50.0%)
Completed post-secondary or 92 (30.4%) 63 (27.2%) 27 (50.0%)
higher
Missing 14 (4.6%) 0 0
Legal status
Non-citizen/other 26 (8.6%) 22 (9.5%) 4 (7.4%)
Canadian or U.S. citizen 263 (86.8%) 210 (90.5%) 50 (92.6%)
Don’t know 0 0 0
Missing 14 (4.6%) 0 0
Financial strain
Usually have money left 138 (45.5%) 110 (47.4%) 27 (50.0%)
Just enough to get by 125 (41.3%) 100 (43.1%) 23 (42.6%)
Not enough to get by 26 (8.6%) 22 (9.5%) 4 (7.4%)
Don’t know 0 0 0
Missing 14 (4.6%) 0 0
Immigrated within past 5 years
No 282 (93.1%) 226 (97.4%) 53 (98.2%)
Yes 6 (2.0%) 5(2.2%) 1 (1.9%)
Missing 15 (5.0%) 1 (0.4%) 0
Days away from home over last 30 22.1(6.2) 21.6 (6.3) 24.1 (5.9)
days (SD)
Primary country of residence
Canada 187 (61.7%) 154 (66.4%) 23 (42.6%)
uU.S. 116 (38.3%) 78 (33.6%) 31 (57.4%)
Missing 0 0 0
Countries driven in, over last week
Canada 85 (28.1%) 74 (31.9%) 8 (14.8%)
U.S. 127 (41.9%) 87 (37.5%) 33 (61.11%)
Mexico 0 0 0
Canada, U.S. 84 (27.7%) 65 (28.0%) 12 (22.2%)
Canada, U.S., Mexico 1 (0.3%) 0 1(1.9%)
U.S., Mexico 0 0 0
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Missing 6 (2.0%) 0 0
Type of truck driver
Company employee 220 (72.6%) 168 (72.4%) 39 (72.2%)
Owner-operator, truck leased to 66 (21.8%) 51 (22.0%) 12 (22.2%)
motor carrier
Owner-operator, operates own 15 (5.0%) 11 (4.7%) 3 (5.6%)
truck
Temporary employment/ 1 (0.3%) 1 (0.4%) 0
personnel agency
Don’t know 0 0 0
Missing 1(0.3%) 1 (0.4%) 0
Years employed as a truck driver
<5 years 84 (27.7%) 57 (24.6%) 18 (33.3%)
5 years or more 218 (72.0%) 174 (75.0%) 36 (66.7%)
Missing 1 (0.3%) 1 (0.4%) 0
Professional training as trucker
No 101 (33.3%) 77 (33.2%) 21 (38.9%)
Yes 201 (66.3%) 154 (66.4%) 33 (61.1%)
Don’t know 1(0.3%) 1 (0.4%) 0
Missing 0 0 0
Driving duration, in hours per week 62.4 (10.5) 62.5 (10.1) 62.5 (11.6)
(SD)
CES-D-10 score (SD), without 11.5(6.4) 11.5(6.7) 10.6 (5.4)
imputation
CES-D-10 score (SD), with 11.6 (6.4) 11.6 (6.7) 10.6 (5.4)
imputation
General health
Poor/ fair 95 (31.4%) 77 (33.2%) 11 (20.4%)
Good, very good or excellent 208 (68.7%) 155 (66.8%) 43 (79.6%)
Don’t know 0 0 0
Missing 0 0 0
Low back pain
No 135 (44.6%) 103 (44.4%) 26 (48.2%)
Yes 166 (54.8%) 127 (54.7%) 28 (51.9%)
Don’t know 1 (0.3%) 1 (0.4%) 0
Missing 1 (0.3%) 1 (0.4%) 0

How often do you feel you get a
good night’s sleep...
On workdays?
Never/ rarely
Almost every night/ every night
Missing
On non-workdays?

167 (55.12%)
128 (42.2%)
8 (2.6%)

131 (56.5%)
99 (42.7%)
2 (0.9%)

29 (53.7%)
25 (46.3%)
0
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Never/ rarely 96 (31.7%) 73 (31.5%) 20 (37.0%)

Almost every night/ every night 188 (62.1%) 149 (64.2%) 32 (59.3%)

Missing 19 (6.3%) 10 (4.3%) 2 (3.7%)
Number of days fatigued over past 3.5(2.3) 3.5(2.3) 34(2.1)

week (SD)

Stimulant use

Never 202 (66.7%) 157 (67.7%) 37 (68.5%)
once a month or more 91 (30.0%) 72 (30.6%) 17 (31.5%)
Don’t know 4 (1.32%) 4 (1.7%) 0
Missing 6 (1.98%) 0 0
Stress...
At work

Tight delivery times and pressures
None/ mild/ moderate
High/ extreme/ chronic
Missing

Poor driving behaviours from 4-

wheelers
None/ mild/ moderate
High/ extreme/ chronic
Missing

Poor road conditions (e.g.,

weather, ice)

None/ mild/ moderate
High/ extreme/ chronic
Missing

Being away from family, friends,

other social relationships
None/ mild/ moderate
High/ extreme/ chronic
Missing

Poor sleep, on workdays
None/ mild/ moderate
High/ extreme/ chronic
Missing

Violence (e.g., being mugged,

harassment)

None/ mild/ moderate
High/ extreme/ chronic
Missing

Outside of work

Poor sleep, on non-workdays
None/ mild/ moderate

208 (68.7%)
86 (28.4%)
9 (3.0%)

131 (43.2%)
163 (53.8%)
9 (3.0%)

197 (65.0%)
97 (32.0%)
9 (3.0%)

179 (59.1%)
114 (37.6%)
10 (3.3%)

185 (61.1%)
108 (35.6%)
10 (3.3%)

269 (88.8%)
25 (8.3%)
9 (3.0%)

250 (82.5%)

157 (67.7%)
75 (32.3%)
0

104 (44.8%)
128 (55.2%)
0

158 (68.1%)
74 (31.9%)
0

142 (61.2%)
89 (38.4%)
1 (0.4%)

144 (62.1%)
87 (37.5%)
1 (0.4%)

211 (91.0%)
21 (9.1%)
0

195 (84.1%)

44 (81.5%)
10 (18.5%)
0

24 (44.4%)
30 (55.6%)
0

33 (61.1%)
21 (38.9%)
0

34 (63.0%)
20 (37.0%)
0

36 (66.7%)
18 (33.3%)
0

50 (92.6%)
4 (7.4%)
0

48 (88.9%)
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High/ extreme/ chronic 42 (13.9%) 35 (15.1%) 6 (11.1%)

Missing 11 (3.6%) 2 (0.9%) 0
Violence

None/ mild/ moderate 284 (93.7%) 224 (96.6%) 52 (96.3%)

High/ extreme/ chronic 6 (2.0%) 4 (1.7%) 2 (3.7%)

Missing 13 (4.3%) 4 (1.7%) 0

Note: Standard Deviation (SD); * The three individuals of “other” sex were not displayed; * Numbers
and frequencies may not sum to row total due to some individuals being of other sex or not indicating
their sex

Nearly 60% of the truck drivers were depressed according to the CES-D-10 cut-point of
ten (Table 2). Depressed drivers showed a higher frequency of financial strain, having less than
five years of driving experience, and being in poorer health than non-depressed drivers. Poorer
sleep and high, extreme, or chronic levels of stress were also more frequent in the depressed
group than in the non-depressed group.

The Cronbach’s alpha for the CES-D-10 was equally high with (0.86) and without (0.86)
imputation. The measures for poor sleep (0.67), stress (0.77, using all stress-related variables
including stress due to violence), and violence (0.58, using the two violence variables only)
showed stable to acceptable levels of internal reliability. Our sensitivity analyses revealed no
significant differences between imputation and a complete case analysis. We thus used the

imputed data for more power in our models.

Table 2. Characteristics of long-haul truck drivers by depression status

Depression status (CES-D-10)

Variable Depressed Non-depressed
N 179 (59.1%) 124 (40.9%)
Age (SD) 45.8 (12.4) 48.8 (10.6)
Sex
Male 136 (76.0%) 96 (77.4%)
Female 30 (16.8%) 24 (19.4%)
Other 2 (1.1%) 1 (0.8%)
Missing 0 3 (2.4%)
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Marital status

Married now 84 (46.9%) 63 (50.8%)
Widowed/divorced/separated 25 (14.0%) 24 (19.4%)
Never married 28 (15.6%) 11 (8.9%)
Living with a partner 31 (17.3%) 23 (18.6%)
Missing 11 (6.2%) 3 (2.4%)
Education
Some post-secondary or less 119 (66.5%) 78 (62.9%)
Completed post-secondary or higher 49 (27.4%) 43 (34.7%)
Missing 11 (6.2%) 3 (2.4%)
Legal status
Non-citizen/other 13 (7.3%) 13 (10.5%)
Canadian or U.S. citizen 155 (86.6%) 108 (87.1%)
Don’t know 0 0
Missing 11 (6.2%) 3 (2.4%)
Financial strain
Usually have money left 60 (33.5%) 78 (62.9%)
Just enough to get by 83 (46.4%) 42 (33.9%)
Not enough to get by 25 (14.0%) 1 (0.8%)
Don’t know 0 0
Missing 11 (6.2%) 3 (2.4%)
Immigrated within past 5 years
No 163 (91.1%) 119 (96.0%)
Yes 4 (2.2%) 2 (1.6%)
Missing 12 (6.7%) 3 (2.4%)
Days away from home over last 30 days (SD) 22.2 (5.8) 21.9 (6.7)

Primary country of residence
Canada
U.S.
Missing

113 (63.1%)
66 (36.9%)
0

74 (59.7%)
50 (40.3%)
0

Countries driven in, over last week

Canada 60 (33.5%) 25 (20.2%)
U.S. 66 (36.9%) 61 (49.2%)
Mexico 0 0
Canada, U.S. 46 (25.7%) 38 (30.7%)
Canada, U.S., Mexico 1 (0.6%) 0
U.S., Mexico 0 0
Missing 6 (3.4%) 0
Type of truck driver

Company employee

Owner-operator, truck leased to motor carrier

Owner-operator, operates own truck
Temporary employment/ personnel agency

135 (75.4%)
35 (19.6%)
8 (4.5%)
0

85 (68.6%)
31 (25.0%)
7(5.7%)
1 (0.8%)




Don’t know 0 0
Missing 1 (0.6%) 0
Years employed as a truck driver
<5 years 57 (31.8%) 27 (21.8%)
5 years or more 121 (67.6%) 97 (78.2%)
Missing 1 (0.6%) 0
Professional training as trucker
No 57 (31.8%) 44 (35.5%)
Yes 122 (68.2%) 79 (63.7%)
Don’t know 0 1 (0.8%)
Missing 0 0
Driving duration, in hours per week (SD) 63.3 (9.6) 61.1(11.7)
CES-D-10 score (SD), without imputation 15.9 (4.4) 5.3(2.5)
CES-D-10 score (SD), with imputation 15.9 (4.4) 5.3(2.5)
General health
Poor/ fair 71 (39.7%) 24 (19.4%)
Good, very good or excellent 108 (60.3%) 100 (80.7%)
Don’t know 0 0
Missing 0 0
Low back pain
No 62 (34.6%) 73 (58.9%)
Yes 116 (64.8%) 50 (40.3%)
Don’t know 1 (0.6%) 0
Missing 0 1 (0.8%)

How often do you feel you get a good night’s
sleep...
On workdays?
Never/ rarely
Almost every night/ every night
Missing
On non-workdays?
Never/ rarely
Almost every night/ every night

132 (73.7%)
40 (22.4%)
7 (3.9%)

73 (40.8%)
93 (52.0%)

35 (28.2%)
88 (71.0%)
1 (0.8%)

23 (18.6%)
95 (76.6%)

Missing 13 (7.3%) 6 (4.8%)
Days fatigued, over past week (SD) 4.5 2.1 2.0 (1.7)
Stimulant use

Never 108 (60.3%) 94 (75.8%)

< once a month or more 61 (34.1%) 30 (24.2%)

Don’t know 4 (2.2%) 0

Missing 6 (3.4%) 0
Stress...

At work

Tight delivery times and pressures
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None/ mild/ moderate
High/ extreme/ chronic
Missing
Poor driving behaviours from 4-wheelers
None/ mild/ moderate
High/ extreme/ chronic
Missing
Poor road conditions (e.g., weather, ice)
None/ mild/ moderate
High/ extreme/ chronic
Missing
Being away from family, friends, other social
relationships
None/ mild/ moderate
High/ extreme/ chronic
Missing
Poor sleep, on workdays
None/ mild/ moderate
High/ extreme/ chronic
Missing
Violence (e.g., being mugged, harassment)
None/ mild/ moderate
High/ extreme/ chronic
Missing
Outside of work
Poor sleep, on non-workdays
None/ mild/ moderate
High/ extreme/ chronic
Missing
Violence
None/ mild/ moderate
High/ extreme/ chronic
Missing

103 (57.5%)
69 (38.6%)
7 (3.9%)

57 (31.8%)
115 (64.3%)
7 (3.9%)

93 (52.0%)
79 (44.1%)
7 (3.9%)

77 (43.0%)
94 (52.5%)
8 (4.5%)

80 (44.7%)
92 (51.4%)
7 (3.9%)

150 (83.8%)
22 (12.3%)
7 (3.9%)

133 (74.3%)
37 (20.7%)
9 (5.0%)

165 (92.2%)
5(2.8%)
9 (5.0%)

105 (84.7%)
17 (13.7%)
2 (1.6%)

74 (59.7%)
48 (38.7%)
2 (1.6%)

104 (83.9%)
18 (14.5%)
2 (1.6%)

102 (82.3%)
20 (16.1%)
2 (1.6%)

105 (84.7%)
16 (12.9%)
3 (2.4%)

119 (96.0%)
3 (2.4%)
2 (1.6%)

117 (94.4%)
5 (4.0%)
2 (1.6%)

119 (96.0%)
1 (0.8%)
4 (3.2%)

4.4.1. Regression Models

Table 3 shows all variables included in the initial (full) regression model with their
standardized betas. The initial model contained 206 observations and explained 53.2% of the

variance (adjusted-R? = 0.532). Table 4 shows the final model using the entire dataset. The final
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model contained 245 observations and similarly, explained 53.2% of the variance (adjusted-R* =
0.532).

High stress due to being away from being away from friends, family, or other personal
relationships had the most positive association with depressive symptoms, relative to all other
factors (Table 4). Truckers with high, extreme, or chronic levels of stress in this factor had
(unstandardized b) 3.54-point (95% CI: 2.28, 4.80) higher CES-D-10 scores, relative to those
with no, low, or moderate levels of stress in this factor. Fatigue had the second highest positive
association with depression (Table 4). Each additional day of fatigue was associated with a
(unstandardized b) 0.74-point (95% CI: 0.45, 1.04) increase in a trucker’s CES-D-10 score.
High, extreme, or chronic levels of stress due to tight delivery deadlines and poor road
conditions were both also positively associated with depressive symptoms (Table 4). The former
stressor was associated with a (unstandardized b) 2.14-point (95% CI: 0.84, 3.44) increase with a
trucker’s CES-D-10 score while the latter was associated with a (unstandardized b) 1.81-point
(95% CI: 0.56, 3.07) increase (relative to those with no, low, or moderate levels of stress in these
factors).

Sleeping well almost every night or every night on workdays and being in good, very
good, or excellent health both had the most negative associations with depressive symptoms,
relative to all other factors (Table 4). Good quality sleep on workdays and on non-workdays
were both associated with a nearly 2-point decrease in a trucker’s CES-D-10 score
(unstandardized b = -2.23, 95% CI: -3.59, -0.87 and unstandardized b =-1.86, 95% CI: -3.15, -
0.57 respectively), relative to never or rarely sleeping well on these days. Being in good, very
good, or excellent health—relative to poor or fair health—was also associated with a nearly 2-
point lower CES-D-10 score (unstandardized b = -2.13, 95% CI: -3.35, -0.91).
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Table 3. Full multivariable linear regression model including all exposure variables regressed on
depression across the entire sample of truck drivers (N = 206)

Exposure variable Standardized [95% CI]
regression coefficient ()
Age -0.04 -0.14, 0.07
Sex
Male (ref) - -
Female 0.02 -0.08, 0.12
Other -0.03 -0.12, 0.06

Marital status
Married now (ref) - -

Widowed/ divorced/ separated -0.06 -0.16, 0.05

Never married 0.11 0.01, 0.21

Living with partner 0.00 -0.10, 0.10
Education

Some post-secondary or less (ref) - -

Completed post-secondary or higher -0.04 -0.13, 0.06

Legal status
Non-citizen/ other (ref) - -
Citizen 0.02 -0.07, 0.12

Financial strain*
Usually have enough (ref) - -

Just enough 0.02 -0.08, 0.13

Not enough -0.01 -0.11, 0.10
Recent immigrant

No (ref) - -

Yes 0.08 -0.02,0.19
Days away from home -0.01 -0.11,0.10
Country of residence

Canada (ref) - -

U.S. 0.13 -0.04, 0.30
Country last drove in
Canada (ref) - -

U.S. -0.18 -0.37,0.01

Canada, U.S. -0.04 -0.16, 0.08

Canada, U.S., Mexico -0.03 -0.14, 0.08
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Type of truck driver*
Company driver (ref)

Owner-operator, leased to motor carrier
Owner-operator, drives own truck
Temporary employment/ personnel agency

0.03
0.00
-0.07

-0.06, 0.13
-0.10, 0.09
-0.17,0.03

Years employed as a truck driver
<5 years (ref)
5 years or more

-0.02

-0.12, 0.09

Professional training
No (ref)
Yes

0.01

-0.09, 0.10

Driving duration

0.08

-0.03,0.18

General health*
Poor/ fair (ref)
Good/ very good/ excellent

-0.12

-0.21, -0.02

Lower back pain
No (ref)
Yes
Don’t know

0.02
0.02

-0.08, 0.12
-0.07,0.12

Sleep quality: workdays
Never/ rarely (ref)
Almost every night/ every night

-0.12

-0.24, 0.00

Sleep quality: non-workdays
Never/ rarely (ref)
Almost every night/ every night

-0.15

-0.27,-0.03

Number of days fatigued

0.26

0.15,0.36

Stimulant use
Never (ref)
Used at least once
Don’t know

-0.07
0.01

-0.16, 0.02
-0.08, 0.10

Stress: tight deadlines
None/ mild/ moderate (ref)
High/ extreme/ chronic

0.10

0.00, 0.20

Stress: public driving behaviours
None/ mild/ moderate (ref)
High/ extreme/ chronic

0.02

-0.08,0.12

Stress: poor road conditions
None/ mild/ moderate (ref)
High/ extreme/ chronic

0.13

0.03,0.23

Stress: away from social relationships

None/ mild/ moderate (ref)
High/ extreme/ chronic
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Stress: due to poor sleep, on workdays
None/ mild/ moderate (ref) - -
High/ extreme/ chronic 0.04 -0.08, 0.17

Stress: violence at work
None/ mild/ moderate (ref) - -
High/ extreme/ chronic 0.14 0.04, 0.25

Stress: due to poor sleep, on non-workdays
None/ mild/ moderate (ref) - -
High/ extreme/ chronic 0.04 -0.07, 0.15

Stress: violence outside of work
None/ mild/ moderate (ref) - -
High/ extreme/ chronic -0.03 -0.16, 0.09

Note: Confidence Interval (CI); *The levels “Don’t know” were not displayed as these contained only
empty observations and were thus dropped from the model

Table 4. Final multivariable linear regression model including only significant exposure
variables regressed on depression across the entire sample of truck drivers (N = 245)

Exposure variable Standardized regression [95% CI]
coefficient ()
General health*
Poor/ fair (ref) - -
Good/ very good/ excellent -0.16 -0.24, -0.07
Sleep quality: workdays
Never/ rarely (ref) - -
Almost every night/ every night -0.17 -0.27,-0.07
Sleep quality: non-workdays
Never/ rarely (ref) - -
Almost every night/ every night -0.14 -0.23,-0.04
Number of days fatigued 0.26 0.16, 0.36

Stress: tight deadlines
None/ mild/ moderate (ref) - -
High/ extreme/ chronic 0.15 0.06, 0.24

Stress: poor road conditions
None/ mild/ moderate (ref) - -
High/ extreme/ chronic 0.13 0.04, 0.22

Stress: away from social relationships
None/ mild/ moderate (ref) - -
High/ extreme/ chronic 0.27 0.18, 0.36

Note: Confidence Interval (CI); *The level “Don’t know” was not displayed as it contained only empty
observations and was thus dropped from the model
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When stratified by sex, the final model for men (Table 5) explained 53.9% of the
variance in the data (adjusted R? = 0.539). High stress due to being away from social
relationships remained as the factor which had the most positive association with depressive
symptoms, followed by high stress due to poor road conditions and fatigue (Table 5). Being
never married, interestingly, also appeared to have a positive association with depression in the
model for men only (Table 5). Being never married, relative to being married, was associated
with a nearly (unstandardized b) 2.08-point (95% CI: 0.02, 4.14) higher CES-D-10 score. Poor
sleep on workdays remained as the factor which had the most negative association with
depression (Table 5).

The final model for women (Table 6) explained 56.5% of the variance in the data
(adjusted R? = 0.565). Fatigue had the most positive association with depressive symptoms
(Table 6). Each additional day of fatigue during the week was associated with a (unstandardized
b) 1.65-point (95% CI: 1.09, 2.21) increase in a female trucker’s CES-D-10 score. Stress due to
violence outside of work, meanwhile, was significantly associated with symptoms of depression
in female truckers only. High, extreme, or chronic levels of stress in this factor (relative to no,
low, or moderate levels of stress) was associated with a (unstandardized b) 5.83-point (95% CI:
0.41, 11.24) higher CES-D-10 score. Good sleep quality on workdays remained as a factor which
was negatively associated with depression (Table 6). We did not create a model stratified by

“other” sex due to the limited number of truckers from this category.
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Table 5. Final multivariable linear regression model including only significant exposure
variables regressed on depression for male truck drivers (N = 194)

Exposure variable Standardized regression [95% CI]
coefficient (B)
General health*
Poor/ fair (ref) - -
Good/ very good/ excellent -0.12 -0.22, -0.03
Sleep quality: workdays
Nevet/ rarely (ref) - -
Almost every night/ every night -0.21 -0.33,-0.10
Sleep quality: non-workdays
Never/ rarely (ref) - -
Almost every night/ every night -0.18 -0.28, -0.07
Number of days fatigued 0.19 0.07,0.30

Stress: poor road conditions
None/ mild/ moderate (ref) - -
High/ extreme/ chronic 0.20 0.10,0.30

Stress: away from social relationships
None/ mild/ moderate (ref) - -
High/ extreme/ chronic 0.30 0.21, 0.40

Marital status
Married now (ref) - -

Widowed/ divorced/ separated -0.08 -0.18, 0.02
Never married 0.10 0.01, 0.20
Living with partner 0.00 -0.10, 0.10

Note: Confidence Interval (CI); *The level “Don’t know” was not displayed as it contained only empty
observations and was thus dropped from the model

Table 6. Final multivariable linear regression model including only significant exposure
variables regressed on depression for female truck drivers (N = 46)

Exposure variable Standardized regression [95% CI]
coefficient ()
Number of days fatigued 0.62 0.47,0.77
Sleep quality: workdays
Never/ rarely (ref) - -
Almost every night/ every night -0.25 -0.44, -0.06

Stress: violence outside of work
None/ mild/ moderate (ref) - -
High/ extreme/ chronic 0.21 0.03,0.39

Note: Confidence Interval (CI)
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4.5. Discussion

4.5.1. Primary Objective

The majority of our participating truck drivers were depressed. This finding was likely an
inaccurate representation of the frequency of depression among this population, however, given
that we were using a voluntary sample. As truckers could self-enroll into the study, there was
likely selection bias in who decided to participate and whether they had depressive symptoms.
Previous research has indicated that people are more likely to participate in surveys if the topic is
of high salience (i.e., interest) to them [50]. People are also more likely to participate in studies if
they believe that they have knowledge to contribute to the study’s area of interest [51]. Those
with depression could have also been more likely to be temporarily off work and consequently,
had more time to voluntarily complete a survey. These are likely some of the major reasons why
we could have had an above-average frequency (response rate) of truckers with depression.
Indeed, past surveys done by the United Kingdom’s National Health Service found that those
with depression had higher response rates than members of the general public during their annual
surveys on mental health [52]. Thus, our findings appear to be supported by the literature.

The primary objective of this study was to measure many common elements of the
trucking environment and to determine which ones could be associated with depression in long-
haul truckers. We hypothesized that all of the risk factors for depression in the introduction
would have been significantly associated with our outcome. However, our results showed that
not all of our exposure variables were statistically significant. Poor health, poor sleep on
workdays and non-workdays, the number of days a trucker felt fatigued, and stress due to tight

delivery timelines, poor road conditions, or being away from social relationships were the only
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factors associated with depression. We also found that high stress due to being away from social
relationships and fatigue had the most positive associations with depression, across the entire
sample. Good quality sleep on workdays and good health meanwhile, both had the most negative
associations with depression. Some of the variables we tested were likely non-significant in our
models due to a lack of participants in certain categories—other sex, for instance, consisted of
only of three truckers. Similarly, only six truckers were recent immigrants and 26 were non-
citizens. The lack of participants (positive cases) in some categories could have resulted in some
type II error.

The lack of an association between financial strain and depression appears to contradict
the literature. This variable has not previously been tested in truckers. However, financial strain
has been associated with depression even after adjusting for various confounders (e.g.,
demographics unemployment, income, having insurance, age) in studies of the general public
[45,53]. It has been suggested, however, that financial strain may not independently cause
depression [53]; rather, it is thought that other underlying factors—which are risk factors for
both financial strain and depression—explain this association [53]. Indeed, certain personality
traits or disorders, MHDs, and some health issues may increase the risk for both financial strain
and depression [53]. However, trucking could be selective of people without these conditions,
given that truckers must pass a biennial medical exam to retain their licence [54]. Those who can
fail this exam include: people who are alcoholics or who abuse drugs; people with neurological,
psychiatric, or musculoskeletal disorders; and people with physical or mental disabilities, among
other factors [55]. It is possible that some of these factors might explain the association between
financial strain and depression in the general public. Another explanation for our lack of

association could be due to the smaller gap in socioeconomic status and wealth inequality
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between truckers of low/high financial strain relative to the general public. As everyone is
working as a trucker, perhaps these gaps are smaller, and truckers of low financial strain do not
experience as many benefits relative to truckers of high financial strain. Consequently, financial
strain might not have as significant of an association with depression in truckers relative to the
general public, whereas in the latter population, the lived experiences (and social and economic
advantages/disadvantages) between those of low/high financial strain could be larger.

We did not find an association between female sex and depression, which appears to
contradict the literature. Female sex is typically a risk factor for depression for a combination of
biological, psychological and social factors [56]. Similarly to our findings, Crizzle, McLean, and
Malkin (2020) did not find that female sex was associated with depressive symptoms in truckers
[57]. Although only four out of 107 truckers (4.4%) in their study were female, thus they may
have lacked power [57]. They also did not report what tool was used to measure their outcome
and its cut-off point [57]. Thus, their results should be interpreted with caution.

One large case-control study of working adults in the U.S. population did find that female
sex was associated with a greater odds of depression relative to men, even after controlling for
confounders (e.g., age, age upon entry in workforce, education, occupation) [58]. Interestingly,
the magnitude of this association was reduced (but remained significant) when the women made
equal or greater incomes relative to men [58]. Thus, one explanation for our findings is that we
could have eliminated part of the association between female sex and depression after controlling
for financial strain (which could have controlled for women in the workforce—including in
trucking—generally making lower incomes than men) [58,59]. A second explanation for our
findings could be that female and male truckers might be entering the trucking industry for

different reasons. Females tend to enter trucking after they are done raising their children [60].
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Some may also become truckers to re-enter the workforce, spend time with a partner, supplement
their spouse’s income, or explore the country for leisure (Carson J, personal communication,
February 2020) [60]. Some may have had a career prior to trucking [60]. These characteristics
could make it easier for more women (relative to men) to leave trucking if they felt depressed,
particularly if they already had a previous career, no longer have children to support at home, or
if their spouse was already providing a significant amount of the household income. The women
who remain in trucking could, consequently, be more likely to be those who enjoy their
workplace and/or who are not depressed [61]. This could have contributed to the lack of
association between female sex and depression.

We did not observe a positive association between some of the exposures which were
previously associated with depression in truckers. These exposures included: education, type of
driver, stimulant use, and a trucker’s years of driving experience. One study of Brazilian truckers
found that low education (less than high school versus a high school education) was positively
associated with depression even after controlling for confounders (e.g., age, stimulant use, self-
employed/ company driver) [37]. However, a study on Chinese truck drivers did not find an
association when comparing between those with a college education and those with less than
high school (although they did not control for confounders) [62]. A study by Crizzle, McLean,
and Malkin (2020) also found that less than high school education versus post-secondary
education was not associated with depressive symptoms in Canadian truck drivers, although they
also did not specify what tool was used to measure their outcome and they had a small sample
size [57]. Regardless, the lack of a protective effect from higher education on depression could
be due to the phenomenon of overeducation [63—-66]; truckers with a post-secondary education

may have not needed their current level of education for their work and thus, could have derived
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little benefit in having their current levels of education [63—66]. In contrast, the completion of a
high school education versus less than high school could have afforded the truckers in Brazil the
benefits of having an education (e.g., increased health literacy) while also not making them
overeducated for their jobs [67]. These could be some reasons as to why post-secondary
education was not associated with lower CES-D-10 scores in this study.

Type of truck driver may not have been associated with depression due to differences
between the trucking industries of North America and Brazil. Da Silva-Junior, de Pindo, de
Mello, VM de Bruin and PFD de Bruin (2009) had recruited Brazilian truckers for their study
which found that company driving (as opposed to being self-employed) was associated with
depression, even after controlling for various factors (e.g., demographics, alcohol use, smoking,
being paid minimum/ above minimum wage) [37]. Brazil, however, did not have any laws or
rights for truckers on their working hours and driving periods prior to 2012, which was years
after their study [68,69]. Thus, the company drivers in their study could have been more
vulnerable to poor working conditions (when compared to Canadian and U.S. drivers) due to a
lack of legal protections. This lack of protections could have made the company drivers more
depressed. Crizzle, McLean, and Malkin (2020) similarly, did not find that type of trucker
(company employee, owner-operator, etc.) was associated with depressive symptoms, though
they had a small sample size and they may have been using an invalid measure for their outcome
[57].

We did not observe a positive association between stimulant use and depression in our
study which contradicted again, with the findings of da Silva-Junior, de Pindo, de Mello, VM de
Bruin and PFD de Bruin (2009) [37]. The authors found that stimulant use was positively
associated with depression even after controlling for multiple confounders including
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demographics, type of trucker, and working ten or more hours a day [37]. They did not state,
however, whether these stimulants were licit or illicit, which could have made a difference in
their findings [37]. Several studies have found that amphetamines and cocaine are the two most
commonly-used types of stimulants by truckers in Brazil [68—70]. Both are illicit products in
Brazil, Canada, and the U.S. [71]. Illicit stimulants, however, are a risk factor of depression,
whereas the same is not necessarily true of licit stimulants [72—74]. A greater proportion of their
drivers could have been using illicit stimulants than those in our study, which could have
explained their positive association [75]. Indeed, licit stimulant use is popular among U.S.
truckers [73,74,76]. Although one study in Australia found that only 18% of the truckers
consumed a licit, caffeinated product within the past month to stay awake while on the job (9.5%
to 13% of U.S. truckers are estimated to consume illicit stimulants at least once a month on the
job), thus the frequency of licit versus illicit use may not have been that different in our sample
[8,25,77]. Regardless, it is possible that we could have obtained a high enough number of licit
users in this study to remove the association between stimulant use and depression.

Another explanation for the lack of association between stimulant use and depression
could be due to the greater social, economic, and geographic disparities between people in
Brazil—as well as lack of mental health facilities—when compared to Canada and the U.S. [78].
Nearly 80% of Brazilians with depression never receive any form of treatment for their illness,
which is often due to difficulties in accessing treatment [78]. Only 14.1% of Brazilians with
depression receive pharmacotherapy [78]. These issues could have made self-medication more
prevalent among truckers in Brazil when compared those in Canada or the U.S. [79]. Indeed,
stimulants—mainly illicit ones—release dopamine, a chemical which incites feelings of pleasure

[72,80]. However, increased use of these substances (such as through addiction) can result in
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increasingly intense emotional “crashes”, wherein one experiences feelings of depression and
fatigue [72]. Thus, da Silva-Junior, de Pindo, de Mello, VM de Bruin and PFD de Bruin (2009)
could have observed a positive association between stimulant use and depression if their truckers
were more likely to self-medicate in this way than ours.

Years of driving experience was not associated with depression, which contradicts with
the literature. To the best of our knowledge, only one study in China has looked at driving
experience and its association with depression in truckers. The study found that 3-4 years, 5-6
years, and eight years or more of driving experience (with less than one year of experience, as
the referent) were associated with fewer depressive symptoms [62]. However, this study also did
not control for confounders. Thus, other factors—such as age, or income—could have explained
these associations. Those with more driving experience could have had more seniority and better
incomes than those with poor driving experience. In addition, toll roads (both legal and illegal, as
well as in both urban and rural areas) are common in China [81]. The fees to enter these roads,
however, can be high and accumulate throughout the day [81]. Heavy fines may also be given for
real, minor, or imagined misdeeds by traffic police [82]. Those with low driving experience may
not yet know how to avoid these hazards. Consequently, drivers with low experience could have
experienced greater losses in income, which could have been particularly devastating given that
over 85% of truckers in China are self-employed [83]. Self-employed drivers in China are
typically responsible for all fuel, food, lodging, and maintenance costs (the same is true of
owner-operators in Canada and the U.S.; though some may qualify for reimbursement and/or
social service support from their respective governments) [82—85]. Self-employed truckers in

China also do not receive social insurance [83].
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Our findings that poor sleep and fatigue were positively associated with depression have
support from the literature. It is well-known that poor sleep and fatigue are symptoms of
depression. However, cohort studies on the general public have suggested that both variables
may also be risk factors of depression [21,22,24,86]. This bidirectional relationship might
explain why good sleep quality (on workdays) and fatigue both had beta coefficients which were
high in magnitude, in our final model across all truckers. In particular, good sleep quality on
workdays could have been more negatively associated with depressive symptoms than sleeping
well on non-workdays if those with depression were more likely to end up sleeping for longer, or
more frequently, on their days off [1]. Fatigue, decreased energy (lethargy), and sleep
disturbances—which are all symptoms of depression—could have made those with depression
want to sleep more during the week [1]. However, the long and irregular hours of trucking could
have made it difficult for these individuals to achieve this on a workday. Those with depressive
symptoms could have instead, chosen to pursue this extra sleep on their days off. Consequently,
some truckers with depression could have felt that they had better sleep quality on their non-
workdays, while still experiencing poor sleep on workdays. This phenomenon might explain why
poor sleep quality on workdays had a slightly more positive association with depression than
poor sleep on non-workdays.

Interestingly, one recent study by Crizzle, McLean, and Malkin (2020) found that broken
sleep (poor sleep quality) was positively associated with depressive symptoms in long-haul
truckers but not fatigue [57]. However, they did not mention the tool that was used to measure
their outcome, its cut-off point, and what these depressive symptoms were [57]. They also
dichotomized their outcome but had few cases/ controls. Thus, they might not have been using a

sensitive enough measure for their outcome and their study could have had some type II error.
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Overall, the positive associations we found between poor sleep and fatigue with depression
appear sensible, based on the general literature on depression.

The association we found between poor health and depression similarly, corroborates
with the literature. Those with depression are more likely to develop poor health [87]. But those
in poor health are also more likely to become depressed [87]. This bidirectional relationship
likely explains why good health had one of the most negative associations with depression.
Interestingly, Crizzle, McLean, and Malkin (2020) did not find that poor health was associated
with depressive symptoms in their study on long-haul truckers. However, this could have been
due to the use of an unvalidated measure for their outcome, an inappropriate cut-off point for
their outcome, sparse numbers in their case/control categories and ultimately, a type II error.

To the best of our knowledge, stress due to tight and unrealistic delivery timelines is a
factor which has not yet been studied for its association with depression in truckers, nor in other
types of commercial drivers. Crizzle, McLean, and Malkin (2020) did find that severe job-related
stress was positively associated with symptoms of depression in their study of truckers, even
after accounting for a few potential confounders such as poor sleep, the number of hours of sleep
per night, and fatigue (though fatigue was not found to be associated with their outcome in their
study) [57]. Although they did not specify what stressors they were looking at, what measure
they used for job stress, and their measure of depressive symptoms may not have been valid [57].
Regardless, we did observe a positive association between high stress due to tight and unrealistic
delivery timelines and higher CES-D-10 scores, which appears to match their findings. One
explanation for our association could be that high stress due to tight delivery deadlines could
have contributed to feelings of job strain (i.e., high job demands and poor control over one’s

work) and job overload (high amounts of work in little time) [88,89]. A systematic review of 19
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studies on workers from male-dominated industries (= 70% male) found that job overload and
high job demands (work requiring high levels of physical or mental effort) were both positively
associated with depression [89]. Two longitudinal studies have similarly found that job overload
and job strain both increase one’s risk of depression, even after controlling for various factors
(e.g., socioeconomics, juvenile MHD, demographics, job grade, drug use, physical activity)
[90,91]. Job strain and low job satisfaction both have positive associations with depression
[61,90,92]. Overall, the literature supports the association we found.

To the best of our knowledge, stress due to poor road conditions has also not been
previously tested for its association with depression in long-haul truckers (although Crizzle,
McLean, and Malkin [2020] did find that severe job-related stress was associated with depressive
symptoms in their study). We observed a positive association between these two variables. One
explanation for this finding is that poor roads could have led some truckers to feel more stressed
about meeting their delivery deadlines. Unsafe roads and weather could have also led some
truckers to feel disengaged, demoralized, anxious, and less satisfied with their jobs [93]. Low job
satisfaction was associated with a greater odds of depression even after adjusting for
demographics, lifestyle factors (e.g., smoking, alcohol, caffeine intake), sleep, type of industry,
and other factors in a study of over 2,000 Japanese workers from nine industries [61]. Stress due
to poor road conditions could thus, be associated with higher stress in meeting delivery deadlines
and lower job satisfaction, which are both associated with depression.

Though stress due to social isolation has not been previously examined for its association
with depression in truckers, it is well-known that social isolation is a risk factor of depression in
other individuals [94,95]. Loneliness, which can often occur from social isolation, is especially

predictive of depression [95]. Interestingly, our finding that stress due to social isolation also had
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the most positive association with depression appears to be supported by the literature: loneliness
had the most positive association with depression out of any other tested factor (all other factors
were all sociodemographic: e.g., age, income, education, sex), in a study of over 2,000 adults
from the general U.S. public [16]. It is unclear why stress due to being away from social
relationships could have had such a strongly positive association with depression in this study
(and why loneliness was similarly, found to have such a strong association with depression in the
general public). The strong association between loneliness/social isolation and depression is
thought to be due to either evolutionary reasons (i.e., humans have “biologically evolved” to feel
strong pain during social isolation as a way to motivate them to return to a social group, for
survival reasons), or genetic factors (i.e., the same genes which predispose someone to feel
lonely—such as “negative” attribution styles, wherein one is prone to pessimistic thinking and
self-blame—are risk factors for depression) [96]. Overall, the positive association we observed
between stress due to being away from social relationships and depression appears to be
supported by the literature.

We did not observe a positive association between stress due to poor driving behaviours
from the public and truckers’ CES-D-10 scores. Crizzle, McLean, and Malkin (2020) did observe
a positive association between severe job-related stress and symptoms of depression in Canadian
truckers [57]. However, they did not specify what stressors they were measuring, what measure
of stress they were using, and how many truckers could have felt stressed due to the public’s
driving behaviours. One study by Wijngaards, Hendriks and Burger (2019) involving transport
truck drivers found that road congestion was associated with lower momentary happiness, within
the past hour [97]. Momentary happiness was measured on a scale from 0 (“very unhappy”) to

10 (“very happy”) [97]. However, traffic congestion might not necessarily be analogous to poor
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driving behaviours from the public. The truckers in their study could have also felt unhappy out
of frustration and not necessarily out of feeling more depressed [8]. Overall, there might not be a
significant association between stress due to poor driving behaviours from the public and
depression in truckers. However more data are needed.

Though poor sleep was positively associated with depression in this study, we did not
observe a positive relationship between stress due to poor sleep on workdays/ non-workdays
with depression. To the best of our knowledge, there are no previous studies which have looked
at these associations. One explanation for our findings it that poor sleep, in our model, could
have already explained much of the association between stress due to poor sleep on workdays/
non-workdays and depression. Poor sleep could have had a more significant association with
depression due to it being a symptom of depression.

We did not observe a positive association between high stress due to violence at work/
outside of work and depression. This finding contradicts with the background literature, such that
those who are exposed to violence (whether at work/ outside of work) are more likely to become
depressed [30,98]. We may not have observed an association due to sparse numbers in the “high
stress due to violence” category.

4.5.2. Secondary Objective

Our secondary objective sought to determine which variables were significantly
associated with depression, stratified by sex. We excluded the “other” sex during our analyses
due to sparse numbers in this category. Separate regression models were developed for males
and females.

Most of the variables in the model for all truckers versus that for men only remained the

same. However, never married became significantly associated with depression while stress due
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to tight delivery timelines became non-significant. We expected that being
separated/divorced/widowed would have also had a positive association with depression in the
male model based upon the background literature. However, it is possible that truckers who are
separated/divorced/widowed may actually experience less stress and depression than those from
the other categories due to these individuals no longer being attached to a partner. Perhaps those
who are already divorced/separated/widowed would have not been exposed to the same potential
marital or relationship problems in being away for several days at a time (due to work) than the
truckers who currently have a partner. Meanwhile, there is evidence to support our finding that
men who are never married are more likely to be depressed relative to men who are married
[99,100]. One reason for this is that men who are never married can develop low self-esteem and
feel depressed in never being married [99]. Although one study by da Silva-Junior, de Pindo, de
Mello, VM de Bruin and PFD de Bruin (2009) did not find that being never married was
positively associated with depression in Brazilian truck drivers [37]. However, it is worth
pointing out that most of their sample was significantly younger than ours, thus most of the
truckers might not have yet had negative feelings about being never married.

Being never married, meanwhile, could have lacked an association with depression in the
female model due to marriage (the referent group) not being as protective against depression in
women as compared to men [18,101]. As for the association between stress due to tight delivery
deadlines and depression, this association likely disappeared in the male model due to the slight
reduction in sample size (in the male model) from stratifying the truckers by sex. The removal of
this stressor from their model might also explain why high stress due to poor road conditions had
a larger beta coefficient in the male-only model, relative to the model for all truckers. High stress

due to tight delivery deadlines could have accounted for part of the association between high

95



stress from poor road conditions and depressive symptoms, if part of the reason why a trucker
felt stressed from bad road conditions was due to difficulties in meeting their delivery deadlines.

The regression model for women contained the fewest variables out of all models, likely
due to the small sample size of females. The high beta coefficient for fatigue in the female-only
model was likely due to the absence of other factors which could have accounted for part of the
association between fatigue and depression (such as poor sleep on non-workdays, more stressors,
and poor health). Previous research has also found that the relationship between loneliness and
depression is slightly attenuated (lower in magnitude) in females relative to males [16]. This
finding could be due to women having a tendency of forming more meaningful and emotionally
supportive friendships than men [16,18]. This last finding (in addition to the small sample of
truckers in the female-only model) might explain why stress due to social isolation lost its
significance in (and thus, ended up dropped from) the female-only model.

4.5.3. Limitations & Strengths

One major limitation is that this study was cross-sectional. As such, we were not able to
establish any causations. We did observe several significant associations between our tested
exposures and depression. However, these associations should not be assumed to be causal.

A second limitation of this study was in our use of voluntary recruitment. The frequency
of depression we observed was likely an overestimate of the prevalence of depression among
long-haul truck drivers. We also were not able to calculate a prevalence of depression given our
method of sampling. In addition, the use of social media to promote the study (and the requisite
for truckers to have internet access) could have resulted in some selection bias among those who

participated, such that we could have been less likely to sample those who are on the road for

96



many days at a time, who have high durations of driving, and who have high financial strain (not
enough money to get by each month) if these individuals were less likely to have internet access.

Another limitation is that our sample size was not large enough to stratify the truckers by
age. We observed differences in the descriptive statistics and exposures associated with
depression between the sexes. It is possible that some of the exposures associated with
depression could differ by age groups. In addition, the small number of females in our study also
limits the power of our model from Table 6. This model has the risk of having some type II error.
Over-fitting is also a possibility. Although Babyak (2004) reported that a minimum of 10 to 15
observations per predictor is generally required to produce good estimates [104]. Note that our
model for female truckers contains 15 observations per independent variable, which is at the very
top of this range. Regardless, sparse numbers in the categories of some variables could have
resulted in some type II error in the final models we developed for all, male, and female truckers.

The short duration of our survey means that we did not ask the truck drivers a large
number of questions. Hence, we might not have been able to account for other factors associated
with depression in long-haul truckers. Although our final models for all, male, and female
truckers explained 53.2%, 53.9%, and 56.5% of the variance in our outcome, respectively. Thus,
our models were still acceptable in indicating which factors—out of all the possible variables in
a trucker’s environment—are associated with depression in long-haul truck drivers.

The measures for poor sleep and violence had fairly low Cronbach’s alphas (0.67 and
0.58, respectively). There may have been some inconsistency in the items measuring poor sleep
and violence. Though sleep quality was associated with depression, inconsistency in the measure

for violence could have contributed to the reason why we might not have observed an association
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between this factor and depression. The consistency of these measures could have likely been
improved upon by adding more items.

Finally, we included both sleep and fatigue in our models in this study. Both variables,
however, are also symptoms of depression. As such, there is the risk that the inclusion of these
variables could have inflated the fit (adjusted-R?) of our full and reduced models. The
association between these factors and depression could have also been slightly biased away from
the null, given that the CES-D-10 also measures symptoms of fatigue and poor sleep.

One strength of this study was in our large sample of truck drivers. To the best of our
knowledge, this is one of the largest samples of Canadian and U.S. long-haul truckers in a
research study to date [13,15,20,47,105]. This enables our study’s findings to be more powerful,
even though we could have recruited more female drivers. Our survey, while short, also
measured a large number of variables. Thus, we were able to determine the association between
many factors related to truck driving and depression as well as the magnitude of these
associations. We also assessed whether country of work could have had an association with
depression in truckers; we do not believe that any other studies to date have tested for this
association. Finally, we were able to determine that there are factors associated with depression
which differ by a trucker’s sex. To the best of our knowledge, this is one of the few studies to
date which have specifically looked at female truckers.

4.6. Conclusion

Several variables are associated with depression in Canadian and U.S. long-haul truck
drivers. Truckers in poor health, with poor sleep, chronic fatigue, and high stress at work have
more depressive symptoms than those without these characteristics. Truckers with these

characteristics may want to be recommended a mental health service. Truckers who experience
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high stress due to being away from social relationships are furthermore, especially likely to have
depressive symptoms. Peer and social support groups should be developed for truckers either at
work or outside of work to prevent loneliness, which could lead to depression. Truckers should
also try to obtain a good night’s sleep on workdays and non-workdays (which may also reduce
their fatigue), decrease their levels of stress, and keep themselves in good health, as these factors
were all negatively associated with depression.

Stratifying the long-haul truck drivers by sex revealed that men and women differed in
some of their exposures associated with depression. Though their models did not differ greatly in
these exposures, high stress due to tight deadlines lost its association with depression while being
never married gained a significant association with depression in the male-only model. The final
model for men revealed that male truckers who have been never been married may need extra
support for depression.

Never or rarely sleeping well on workdays, the number of the days they felt fatigued, and
high stress due to violence outside of work were the exposures which were significantly
associated with higher CES-D-10 scores in the female-only model. Their model suggests that
efforts should be made so that supports for domestic violence are easily available for female
truckers.

The findings of this study are important in that they examined previously untested factors
for their association—if present—with depression. We addressed this current gap in the
literature. Though we could not establish any causations, some of the factors in this study may be
risk factors, symptoms, or have other underlying reasons for their associations with depression.
We also observed some sex differences in which factors were associated with depression. The

never married and violence outside of work factors in the male and female truckers, respectively,
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suggest that these individuals may require extra mental health supports. To the best of our
knowledge, these factors have not previously been identified as factors associated with
depression in male and female truckers; thus, we are addressing this second gap in the literature.
Future studies should test whether some of factors in our final models (for all, male or
female truckers) are risk factors of depression. Future studies should consider using a targeted
sample of female truckers to obtain more power on which of their factors have an association
with depression. Future studies should also consider using a larger sample size to stratify the
truckers by age; a strong study design and recruitment strategy should be used to recruit many

truck drivers. Finally, random sampling should be done to compute a prevalence of depression.
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Chapter 5: Lack of Association between Driving Duration and Depressive Symptoms in
Long-haul Truck Drivers

5.1. Abstract
Background: Long-haul truckers have a higher risk of depression than other occupations. The
number of hours they spend driving could have an association with depression. The objective of
this study was to determine if driving duration was associated with depression and if so, if this
association differs by a trucker’s country of work.
Methods: Canadian and U.S. long-haul truckers voluntarily participated in a web-based, cross-
sectional survey which was distributed online. The exposure was a trucker’s weekly duration of
driving measured in hours. The outcome, depressive symptoms, was measured continuously
using the 10-item Center for Epidemiological Studies Depression scale (CES-D-10). We
performed univariate and bivariate analyses on all variables. The univariate analyses were also
stratified by the country that a trucker drives in and the outcome. All variables were then
included into a multiple linear regression model with driving duration as the exposure. The final
model tested for significant interactions between the exposure and driving country, marital
status, and sex.
Results: A total of 355 truckers participated in the survey. There were 303 truckers who met the
eligibility criteria and who were included in the univariate and bivariate analyses. We later
dropped three truckers who indicated that they were of other sex and one trucker who drove in
Canada, U.S., and Mexico due to scarce numbers in these categories for testing for interactions.
This left us with 299 truckers for our modelling. The crude association between driving duration
and depression was statistically significant (unstandardized b = 0.10 95% CI: 0.03, 0.17) prior to

adjusting for confounders. However, after controlling for country of residence, country of work,
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type of trucker, general health, sleep quality, fatigue, stimulant use, age, being a recent
immigrant, and the stressors of: tight delivery deadlines, poor road conditions, social isolation,
and violence at work, the association disappeared (unstandardized b = 0.02, 95% CI: -0.04,
0.08). None of the interactions we tested were significant (p <.05) in the final model.
Conclusion: Driving duration is not associated with depression in long-haul truck drivers. Other
factors seem to explain the crude relationship between driving duration and depression in long-
haul truckers. Future studies should use a stronger study design and random sampling to examine

whether these other factors have significant associations with depression in long-haul truckers.

111



5.2. Introduction

Depression is one of the most common mental health disorders (MHD) among the
general population. Although several types of depression exist—including post-partum
depression and seasonal affective disorder (SAD), the latter being a discrete type of seasonal
depression—major or clinical depression is the most prevalent type of depression [1]. Major
depression affected 4.7% of Canadians 15 years of age or older in 2012 and 6.0-8.1% of
American adults between 2001 and 2017 [1-5].

Certain demographics are at an increased risk of depression. These include young adults
(those aged 15 to 24 years old) and women, both of whom experience depression more
frequently than any other demographic [1,6]. Women have a higher risk of depression than men
[7]. Other vulnerable demographics include those who are financially strained and recent
immigrants who are not yet citizens of their respective countries [8,9].

Long-haul truck drivers have recently been found to be commonly afflicted with higher
levels of depression. The prevalence of depression among Canadian truckers was recently found
to be 19% [10]. Among U.S. truckers, this prevalence was found to range between 14.6% and
26.9% [8,11]. The risk of depression in truckers has also been shown to be higher than 18 other
types of occupations (OR = 6.18, 95% CI: 2.52-15.16) [11].

5.2.1. Driving as a Lifestyle and its association with Depression in Long-haul Truckers

Driving comprises most of a long-haul truck driver’s day to day tasks and work hours
[12]. Truckers in Canada can drive for up to 13 hours per day while in the U.S. this limit is 11
hours per day [13,14]. Likewise, truckers in Canada can work (in which, most of this time could
consist of driving) for up to 70 hours per week while in the U.S. this limit is capped at 60 hours

per week [13,14]. Many truckers often drive for longer than the legal limits in order to meet the
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tight delivery deadlines of their industry [15]. Truckers are also often remunerated by the
distance or load, which encourages longer durations of driving [15].

Driving duration has been associated with many negative outcomes in long-haul truck
drivers. These outcomes include a greater risk of fatigue, crashing, falling asleep at the wheel,
and being in a near-miss incident [16-20]. Similar associations have been found with short-haul
truck drivers who typically work a “9am to Spm” shift on workdays, five days a week, and are
typically home each night [21]. Long hours of work, generally defined as working more than
eight hours in one day, have been positively associated with both low job satisfaction and fatigue
in previous studies involving non-trucking workers [17,22-24]. Fatigue and poor job satisfaction
have both been linked to a greater risk of future depression [23,25].

High job stress is a risk factor for depression [8,26,27]. Many long-haul truck drivers
have reported feeling stressed due to the tight delivery deadlines of long-haul trucking; poor road
conditions, such as due to construction, ice, or poor weather, on their routes; and poor driving
behaviours from the general public (referred to as “four-wheelers”) [26]. Furthermore, truckers
have reported dealing with abuse, violence, crime, and harassment while on their shifts [8,24,26].
Abuse, whether at work or at home, is a well-known risk factor for depression [8,26,27].

5.2.2. Other Elements of Trucking associated with Depression

Long-haul truckers are also often on the road for days at a time [12]. Their long and
irregular shifts (which may involve driving overnight) can make it difficult for them to maintain
adequate social relationships [12,24]. One study found that nearly two thirds of truckers were
widowed, divorced, or separated [8]. Social isolation can be a risk factor for depression [28-30].
Men who are divorced are also more likely to be suicidal than non-divorced men [31]. Suicidal

thoughts are a symptom of severe depression [32]. Those who drive for longer periods of time
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may be at greater risk for social isolation, given their separation from their peers and
relationships for long periods of time.

Poor sleep, such as when sleep is disturbed or short, and fatigue occur often in trucking
[26,33]. This may be due to the long, erratic, and sometimes overnight shifts of many truck
drivers [24,26,33]. Poor sleep and fatigue have both been shown to increase one’s risk of
developing depression [25,34-36]. Insomnia, as a result of consuming caffeinated products or
stimulants to stay awake while on the job, has also been associated with depression [34,36].
Long durations of driving are associated with fatigue and truckers who drive for longer periods
of time are prone to obtaining fewer hours of sleep [33].

Lastly, chronic pain and disability, which may occur as a result of low back pain due to
trucking, has been positively associated with depression [37,38]. Nearly 60% of long-haul truck
drivers experience chronic low back pain [37]. Chronic back pain can occur as a result of sitting
for prolonged periods of time [37].

5.2.3. Rationale for the Current Study

The objective of this study is to determine if there is an association between long
durations of driving and depression in long-haul truck drivers. To the best of our knowledge, no
study to date has yet examined if such an association exists. We hypothesize that driving
duration will have a positive association with depression, given that long durations of driving
have been positively associated with fatigue, as well as long working hours. Long working hours
have been positively associated depression particularly if one’s job satisfaction is low [23]. We
hypothesize that job satisfaction would decrease the longer a trucker spends driving on the road,
given that truckers who drive for long periods would be at an increased risk for developing

fatigue and poor sleep, be socially isolated for longer periods of time, and may be more likely to
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encounter stressors while on the job. The method of renumeration of trucking may also
encourage those who are financially strained to drive for longer, given that truckers are often
remunerated by the distance travelled or the number of loads delivered. Financial strain is a risk
factor for depression [8].

We will also examine whether the association between driving duration and depression
differs by working country (Canada versus the U.S.) [24]. To the best our knowledge, no study
has yet examined whether working country could be an effect modifier in the association
between driving duration and depression, even though some countries (i.e., Canada and the U.S.)
differ in their working environments. We hypothesize that driving in Canada would be associated
with greater depressive symptoms than driving in the U.S. This belief is based on the colder
climate, shorter durations of daylight, and sparser population of Canada relative to the U.S. [39-
41]. A colder climate could result in more dangerous weather and road conditions (e.g., ice,
freezing rain, loss of traction) which could lead to lower job satisfaction in truckers [39]. Poor
job satisfaction is a risk factor for depression [23]. A lack of exposure to sunlight results in lower
serotonin levels in the brain and greater melatonin production, a neurochemical process which
may cause depression [42]. Finally, most of Canada is uninhabited, except near the U.S. border
[40]. This may translate to a greater risk for social isolation, in addition to fewer truck stops on
the road [43]. A lack of truck stops could result in greater unmet needs and fewer opportunities
for rest or to take breaks. Driving in these conditions for a prolonged period of time could lead to
lower job satisfaction and a greater risk of depression among those who drive in Canada relative
to the U.S.

As a secondary objective, we will also examine whether certain demographic factors (i.e.,

sex and marital status) could modify the association between driving duration and depression. It
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is possible that truckers without a current partner (e.g., widowed) could be more vulnerable to
social isolation while on the road. A trucker’s sex could also be a moderating factor as female
truckers have reported facing disrespect, gender bias, and poor treatment as a result of their sex
at work [44]. Females in other male-dominated (> 70% male) occupations, such as policework,
have similarly reported facing discrimination and sexual harassment on the job [45,46]. Finally,
women tend to experience worse health outcomes (such as more injuries, more post-traumatic
stress) as a result of violence than men [47]. These issues could result in a more positive
association between driving duration and depression in female truckers if their risk of exposure
to these issues is higher the longer they are driving on the road for.
5.3. Methods

5.3.1. Study Design

An online, cross-sectional survey was used to collect the data. We used the online
program Qualtrics (Provo, Utah: Qualtrics) to develop both an online consent form (Appendix A)
and survey (Appendix B). Participants were required to provide consent prior to being permitted
to access the survey.

We distributed the link to the consent form through a variety of offline and online
methods. Only the link to the consent form was distributed both offline and online, as
participants would be automatically redirected to the main survey upon completing the form and
providing their informed consent. We used a combination of posters (Appendix C) put up at
physical locations for truck drivers as well as promotions over radio, TV, and on social media to
encourage truckers to voluntarily participate in the study. For a complete list of these individuals

and locations contacted, please refer to Appendix D.
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Participants could select that they would like to be entered in a draw to receive a $100
CAD prepaid gift card at the end of the study, in the consent form. The draw included those who
selected that they would like to be entered in the draw, and who had completed the consent form.
We ran our survey from January 15, 2020 to April 16, 2020.

Ethics approval was granted by the ethics board of Lakehead University (Appendix E).

5.3.2. Participants

Eligible participants were those whose primary country of residence was Canada or the
U.S. and who were 18 years of age or older. We only included drivers who had slept away from
home for at least one day over the past 30 days. We used the last condition as an attempt to
screen out individuals who may not be long-haul truck drivers (such as short-haul truck drivers),
as long-haul truckers are typically on the road for multiple days at a time. Truckers who did not
fulfil these criteria were excluded.

5.3.3. Measures

We measured the outcome, depressive symptoms, continuously, using the 10-item Center
for Epidemiological Studies Depression scale (CES-D-10). The CES-D-10 consists of 10 items
which measure the severity of one’s symptoms of depression. Each item is scored from 0 to 3
[48]. Higher scores denote more severe symptoms [48]. The scores of all items are summed in
the CES-D-10, with a range of 0 to 30. A summed score of 10 or more is considered an indicator
for depression [49]. The measure has been validated among adolescents, the elderly, and ethnic
groups in Africa but not with long-haul truck drivers [50-52]. The Cronbach’s alpha of the CES-
D-10 has been previously found to be 0.86 [53].

Driving duration was our exposure of interest. We used a question from the U.S. National
Institute for Occupational Safety and Health’s (NIOSH) National Survey of Truck Driver Injury
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and Health: Main Questionnaire, to measure this variable. The item asks respondents to estimate
the number of hours they had spent driving their truck over the last week; or, if they had not
driven over the last week, to estimate the number of hours they drive in a typical work week.
Driving duration was measured continuously in hours per week.

Variables assessed as potential confounders included: age and sex (male, female, other),
education (high school or less, some trade/college/university, completed a
trade/college/university, some post-graduate, completed post-graduate) and marital status (now
married, widowed, divorced, separated, never married, living with partner). Questions from the
NIOSH National Survey of Truck Driver Injury and Health: Main Questionnaire, were used to
measure sex and marital status [54]. We later dichotomized the variable for education into the
levels “some post-secondary or less” and “completed post-secondary or more”, in addition to
collapsing some categories of marital status (i.e., widowed, separated, and divorced were
grouped into one category) to increase the sample size in these categories.

We also assessed a trucker’s primary country of residence (Canada, U.S.A, other) and
legal status in Canada and the U.S. (Canadian or U.S. citizen, permanent resident of Canada or
the U.S., work permit for Canada or the U.S., student or visiting visa for Canada or the U.S.,
other, don’t know) as potential confounders. We used the measure for legal status by Srirangson,
Thavorn, Moon and Noh (2013) [55]. The levels for legal status were later collapsed into: non-
citizen/other, citizen, and don’t know. In addition, we looked at whether participants were recent
immigrants to Canada or the U.S. by asking participants, “have you immigrated to the USA or
Canada within the past five years?”” with the response options “yes” and “no”. Finally, financial
strain was measured by using the same measure as Dijkstra-Kersten, Biesheuvel-Leliefeld, van

der Wouden, Penninx and van Marwijk (2015). We asked participants, “in general, how is your
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financial status at the end of each month?”. Participants responded with: usually have money left
at the end of each month, just enough to get by at the end of each month, and not enough to get
by at the end of each month [56].

The type of truck driver a participant was (company, owner-operator and leased to a
motor carrier, owner operator and operating own truck, working for a temporary employment or
personnel agency, don’t know), the country they last drove in (Canada, U.S.A., Mexico, other),
the number of years they have driven a truck, the number of days they have slept away from
home in the past 30 days (due to work), and the number of days a trucker has slept away from
home were also assessed as confounders. We used questions from NIOSH’s National Survey of
Truck Driver Injury and Health: Main Questionnaire to measure the type of truck driver, the
number of years driving a truck for work, and the number of days a trucker has slept away from
home [54]. The number of years driving a truck was later dichotomized into the levels “less than
5 years” and “5 years or more” to increase the sample size of its categories. We also measured
the presence of any formal training beyond having a truck driver’s licence (yes, no, don’t know).

Low-back pain (yes, no, don’t know) and self-perceived general health (poor, fair, good,
every good, excellent, don’t know) were other potential confounders we examined. We used
questions from the NIOSH survey to measure low-back pain and general health, respectively.
The levels for general health were later collapsed into “poor / fair”, “good, very good, or
excellent”, and “don’t know” due to a small number of truckers in certain categories.

Sleep quality was measured using the instrument used by Hege, Lemke, Apostolopoulos,
Whitaker and S6nmez (2019) [57]. The measure consists of two items, which ask participants to
describe how often they get a good night’s sleep on workdays, followed by non-workdays. We

initially split the response choices for the items into four levels (never, rarely, almost every night,
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every night) but later dichotomized these into never/rarely and almost every night/every night
categories to reduce collinearity. Fatigue was measured using a question from the NIOSH
questionnaire and asked respondents to indicate the number of days they felt fatigued over the
past seven days. We measured stimulant use by asking participants, “How often do you use
stimulants other than coffee or tea (such as energy drinks, cocaine or amphetamines) to stay
awake while on the job?”. Response options were: never, less than once a month, one or more
times a month, one or more times a week, every one or two days, and don’t know. The levels
were later collapsed into “never”, “less than once a month or more (used at least once)”, and
“don’t know”. Finally, stress was measured by asking participants to indicate how much stress
they experienced from various factors at work and outside of work. We used the same response
options as those used in a similar measure for stress by Hege, Lemke, Apostolopoulos, Whitaker
and Sonmez (2019) [57]. The reliability of this measure is unknown. At-work factors included
stress due to tight delivery times and pressures, poor driving behaviours from the public (“four-
wheelers”), poor road conditions, being away from social relationships, poor sleep (on
workdays) and violence (at work). Off-work factors were poor sleep (on non-workdays) and
violence (outside of work). Violence was also measured as a sub-scale within the measure for
stress, using the two violence-related items. Both the stress and violence variables were later
dichotomized into “none / mild / moderate” and “high / extreme / chronic” levels of stress.
5.3.4. Data Analysis

Stata SE/15.2 (College Station, TX: StataCorp LP). was used for all analyses. We first
removed respondents with 3 or more missing responses to the CES-D-10. We then performed
descriptive analyses on all variables, stratified by depression status, (depressed / non-depressed)

according to a participant’s CES-D-10 score, and the country they last drove in over the past
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week (or a typical week) for work. We considered those with a score of less than 10 in the CES-
D-10 as being non-depressed, while those with a score of 10 or more were considered to be
depressed. Depression status was only dichotomized briefly for descriptive purposes and was not
used as a categorical variable beyond the univariate analyses. We computed the mean and
standard deviation for continuous variables and performed frequency counts for categorical ones.

Truck drivers with less than 3 missing responses in the CES-D-10 had their mean CES-
D-10 score imputed into their missing responses. We conducted a sensitivity analysis to
determine if there would be any noticeable changes in the results from doing so. The sensitivity
analysis consisted of performing univariate analyses on all variables and a bivariate analysis
between each variable (exposure and confounders) with depression, with and without imputation.
For the bivariate analyses, we ran simple linear regression between each continuous variable
(including the exposure) and depression while ANOVA was used to analyze the differences
between levels of each categorical variable and depression. Dummy variables were made for all
levels of our categorical variables. Simple linear regression was used to analyze all bivariate
associations with depression.

We then ran a full multiple linear regression with driving duration forced in, along with
all of our potential confounders against depression. This selection of variables formed our full
model. We then used the backwards deletion method by Greenland, Daniel and Pearce (2016) to
select which confounders to remove from our full model [58]. Interaction terms between driving
duration and sex (referent: male), driving duration and marital status (referent: currently
married), and driving duration with the country a trucker last worked in (referent: Canada) were
added to the regression once a final model was developed. Interactions which were not

significant (p > .05) were removed from the final model.
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5.4. Results

There were 355 truckers who participated in the study. There were 18 truckers who did
not meet the eligibility criteria and 34 truck drivers with three or more missing responses in the
CES-D-10. This left us with 303 truck drivers (85.4%) for our analyses. The mean age of the
truckers was 47.0 (SD = 11.8; Table 1). Males made up 76.6% of the truck drivers while females
made up 17.8%. The mean driving duration of the sample was 62.4 (SD = 10.5) hours per week.

Nearly 60% of the sample was depressed, using the CES-D-10 cut-off point of ten for
depression. Depressed truckers had a higher frequency of financial strain, pootr/ fair health, low
back pain, poor sleep quality, and indicated greater fatigue than non-depressed ones. Depressed
truck drivers also reported a greater frequency of high, extreme, or chronic levels of stress
relative to non-depressed truckers. The weekly driving durations of depressed and non-truckers

were similar (M = 63.3, SD =9.6; and M = 61.1, SD = 11.7, respectively).

Table 1. Characteristics of the long-haul truck drivers by depression status

Depression status (CES-D-10)

Variable Total Depressed Non-depressed
N 303 179 (59.1%) 124 (40.9%)
Age (SD) 47.0 (11.8) 458 (12.4) 48.8 (10.6)
Sex
Male 232 (76.6%) 136 (76.0%) 96 (77.4%)
Female 54 (17.8%) 30 (16.8%) 24 (19.4%)
Other 3 (1.0%) 2 (1.1%) 1 (0.8%)
Missing 14 (4.6%) 0 3 (2.4%)
Marital status
Married now 147 (48.5%) 84 (46.9%) 63 (50.8%)
Widowed/divorced/separated 49 (16.2%) 25 (14.0%) 24 (19.4%)
Never married 39 (12.9%) 28 (15.6%) 11 (8.9%)
Living with a partner 54 (17.8%) 31 (17.3%) 23 (18.6%)
Missing 14 (4.6%) 11 (6.2%) 3 (2.4%)
Education
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Some post-secondary or less

197 (65.0%)

119 (66.5%)

78 (62.9%)

Completed post-secondary or 92 (30.4%) 49 (27.4%) 43 (34.7%)

higher

Missing 14 (4.6%) 11 (6.2%) 3 (2.4%)
Legal status

Non-citizen/other 26 (8.6%) 13 (7.3%) 13 (10.5%)

Canadian or U.S. citizen 263 (86.8%) 155 (86.6%) 108 (87.1%)

Don’t know 0 0 0

Missing 14 (4.6%) 11 (6.2%) 3 (2.4%)
Financial strain

Usually have money left 138 (45.5%) 60 (33.5%) 78 (62.9%)

Just enough to get by 125 (41.3%) 83 (46.4%) 42 (33.9%)

Not enough to get by 26 (8.6%) 25 (14.0%) 1 (0.8%)

Don’t know 0 0 0

Missing 14 (4.6%) 11 (6.2%) 3 (2.4%)
Immigrated within past 5 years

No 282 (93.1%) 163 (91.1%) 119 (96.0%)

Yes 6 (2.0%) 4 (2.2%) 2 (1.6%)

Missing 15 (5.0%) 12 (6.7%) 3 (2.4%)
Days away from home over last 30 22.1(6.2) 22.2 (5.8) 21.9 (6.7)

days (SD)

Primary country of residence
Canada
U.S.
Missing

187 (61.7%)
116 (38.3%)
0

113 (63.1%)
66 (36.9%)
0

74 (59.7%)
50 (40.3%)
0

Countries driven in, over last week

Canada 85 (28.1%) 60 (33.5%) 25 (20.2%)
U.S. 127 (41.9%) 66 (36.9%) 61 (49.2%)
Mexico 0 0 0
Canada, U.S. 84 (27.7%) 46 (25.7%) 38 (30.7%)
Canada, U.S., Mexico 1 (0.3%) 1 (0.6%) 0
U.S., Mexico 0 0 0
Missing 6 (2.0%) 6 (3.4%) 0
Type of truck driver
Company employee 220 (72.6%) 135 (75.4%) 85 (68.6%)

Owner-operator, truck leased to
motor carrier

Owner-operator, operates own truck
Temporary employment/ personnel

agency
Don’t know
Missing

66 (21.8%)

15 (5.0%)
1 (0.3%)

0
1 (0.3%)

35 (19.6%)

8 (4.5%)
0

0
1 (0.6%)

31 (25.0%)

7(5.7%)
1 (0.8%)

0
0

Years employed as a truck driver
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<5 years
5 years or more
Missing

84 (27.7%)
218 (72.0%)
1 (0.3%)

57 (31.8%)
121 (67.6%)
1 (0.6%)

27 (21.8%)
97 (78.2%)
0

Professional training as trucker
No

101 (33.3%)

57 (31.8%)

44 (35.5%)

Yes 201 (66.3%) 122 (68.2%) 79 (63.7%)
Don’t know 1 (0.3%) 0 1 (0.8%)
Missing 0 0 0
Driving duration, in hours per week 62.4 (10.5) 63.3 (9.6) 61.1 (11.7)
(SD)
CES-D-10 score (SD), without 11.5(6.4) 15.9 (4.4) 53 (2.5
imputation
CES-D-10 score (SD), with imputation 11.6 (6.4) 15.9 (4.4) 5.3(2.5)
General health
Poor/ fair 95 (31.4%) 71 (39.7%) 24 (19.4%)
Good, very good or excellent 208 (68.7%) 108 (60.3%) 100 (80.7%)
Don’t know 0 0 0
Missing 0 0 0
Low back pain
No 135 (44.6%) 62 (34.6%) 73 (58.9%)
Yes 166 (54.8%) 116 (64.8%) 50 (40.3%)
Don’t know 1 (0.3%) 1 (0.6%) 0
Missing 1 (0.3%) 0 1 (0.8%)

How often do you feel you get a good
night’s sleep...
On workdays?
Never/ rarely
Almost every night/ every night
Missing
On non-workdays?
Never/ rarely
Almost every night/ every night

167 (55.12%)
128 (42.2%)
8 (2.6%)

96 (31.7%)
188 (62.1%)

132 (73.7%)
40 (22.4%)
7 (3.9%)

73 (40.8%)
93 (52.0%)

35 (28.2%)
88 (71.0%)
1 (0.8%)

23 (18.6%)
95 (76.6%)

Missing 19 (6.3%) 13 (7.3%) 6 (4.8%)
Days fatigued, over past week (SD) 3.5(2.3) 4.5(2.1) 2.0 (1.7)
Stimulant use

Never 202 (66.7%) 108 (60.3%) 94 (75.8%)

< once a month or more 91 (30.0%) 61 (34.1%) 30 (24.2%)

Don’t know 4 (1.32%) 4 (2.2%) 0

Missing 6 (1.98%) 6 (3.4%) 0
Stress...

At work

Tight delivery times and pressures
None/ mild/ moderate

208 (68.7%)

103 (57.5%)

105 (84.7%)
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High/ extreme/ chronic
Missing

Poor driving behaviours from 4-

wheelers
None/ mild/ moderate
High/ extreme/ chronic
Missing

Poor road conditions (e.g., weather,

ice)
None/ mild/ moderate
High/ extreme/ chronic
Missing

Being away from family, friends,

other social relationships
None/ mild/ moderate
High/ extreme/ chronic
Missing

Poor sleep, on workdays
None/ mild/ moderate
High/ extreme/ chronic
Missing

Violence (e.g., being mugged,

harassment)
None/ mild/ moderate
High/ extreme/ chronic
Missing

Outside of work

Poor sleep, on non-workdays
None/ mild/ moderate
High/ extreme/ chronic
Missing

Violence
None/ mild/ moderate
High/ extreme/ chronic
Missing

86 (28.4%)
9 (3.0%)

131 (43.2%)
163 (53.8%)
9 (3.0%)

197 (65.0%)
97 (32.0%)
9 (3.0%)

179 (59.1%)
114 (37.6%)
10 (3.3%)

185 (61.1%)
108 (35.6%)
10 (3.3%)

269 (88.8%)
25 (8.3%)
9 (3.0%)

250 (82.5%)
42 (13.9%)
11 (3.6%)

284 (93.7%)
6 (2.0%)
13 (4.3%)

69 (38.6%)
7 (3.9%)

57 (31.8%)
115 (64.3%)
7 (3.9%)

93 (52.0%)
79 (44.1%)
7 (3.9%)

77 (43.0%)
94 (52.5%)
8 (4.5%)

80 (44.7%)
92 (51.4%)
7 (3.9%)

150 (83.8%)
22 (12.3%)
7 (3.9%)

133 (74.3%)
37 (20.7%)
9 (5.0%)

165 (92.2%)
5(2.8%)
9 (5.0%)

17 (13.7%)
2 (1.6%)

74 (59.7%)
48 (38.7%)
2 (1.6%)

104 (83.9%)
18 (14.5%)
2 (1.6%)

102 (82.3%)
20 (16.1%)
2 (1.6%)

105 (84.7%)
16 (12.9%)
3 (2.4%)

119 (96.0%)
3 (2.4%)
2 (1.6%)

117 (94.4%)
5 (4.0%)
2 (1.6%)

119 (96.0%)
1 (0.8%)
4 (3.2%)

Note: Standard Deviation (SD)

Stratifying the truckers by depression status and country of work (Table 2) revealed that

those with depression had similar mean CES-D-10 scores irrespective of their country of work.
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A similar trend was observed in the non-depressed group. There was a higher proportion of
truckers who were driving in Canada who were depressed (33.7%) as opposed to non-depressed
(20.2%). In contrast, there was a higher proportion of truckers who were driving in the U.S., or
across both Canada and the U.S., who were not depressed group as opposed to depressed.

Among the depressed group, more than half (54.2%) of the truckers in Canada reported
that they experienced high, extreme, or chronic levels of stress due to poor road conditions.
High, extreme, or chronic levels of stress as a result of being away from social relationships,
violence at work, and poor sleep on workdays was also reported more frequently among the
truckers in Canada than any other country of work, irrespective of depression status.

The mean driving durations of those with depression, versus those without depression,

did not differ greatly across the three different countries of work.
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Table 2. Descriptive statistics of the long-haul truck drivers (N = 303) stratified by depression status and the countries they drove in
during their last week (or a typical week) of work

Depressed (CES-D-10 > 10) Non-depressed (CES-D-10 < 10)
Countries driven in over the past week (or a typical week) of work?
Variable Total® Canadaonly U.S.only  Canadaand Total Canadaonly U.S.only Canadaand
U.S. U.S.
N =303 179 (59.1%) 60 (33.5%) 66 (36.9%) 46 (25.7%) 124 (41.1%) 25(20.2%) 61 (49.2%) 38(30.6%)
Driving duration, in hours per 63.3 (9.6) 64.7(11.1) 63.1(8.3) 62.7 (7.8) 61.1(11.7) 63.0(15.4) 59.6(11.5) 62.4(8.9)
week (SD)
Age (SD) 45.8 (12.4) 45.7(12.7) 453(12.8) 46.4(12.2) 48.8 (10.6) 453 (12.8) 50.5(10.0) 48.4(9.7)
Sex
Male 136 (76.0%) 53 (88.3%) 43 (65.2%) 34 (73.9%) 96 (77.4%) 22 (84.0%) 44 (72.1%) 31 (81.6%)
Female 30 (16.8%) 5(8.3%) 18 (27.3%) 6 (13.0%) 24 (19.4%) 3(12.0%) 15(24.6%) 6 (15.8%)
Other 2 (1.1%) 1 (1.7%) 0 1(2.2%) 1 (0.8%) 0 1 (1.6%) 0
Missing 11 (6.2%) 1 (1.7%) 5 (7.6%) 5(10.9%) 3 (2.4%) 1 (4.0%) 1 (1.6%) 1 (2.6%)
Marital status
Married now 84 (46.9%) 28 (46.7%) 31 (47.0%) 21 (45.7%) 63 (50.8%) 11 (44.0%) 35(58.3%) 17 (44.7%)
Widowed/divorced/separated 24 (14.0%) 10 (16.6%) 10 (15.2%) 3 (6.5%) 24 (19.4%)  5(20.0%) 12 (20.0%) 7 (18.4%)
Never married 28 (15.6%) 5(8.3%) 15(22.7%) 8 (17.4%) 11 (8.9%) 2 (8.0%) 5(8.3%) 4 (10.5%)
Living with a partner 31 (17.3%) 16 (26.7%) 5 (7.6%) 9 (19.6%) 23 (18.6%) 6 (24.0%) 7 (11.7%) 9 (23.7%)
Missing 11 (6.2%) 1 (1.7%) 5 (7.6%) 5(10.9%) 3 (2.4%) 1 (4.0%) 1 (1.7%) 1 (2.6%)
Education
Some post-secondary or less 119 (66.5%) 47 (78.3%) 35(53.0%) 32 (69.6%) 78 (62.9%) 18 (72.0%) 40 (65.6%) 20 (52.6%)
Completed post-secondary or 49 (27.4%) 12(20.0%) 26(39.4%) 9 (19.6%) 43 (34.7%) 6(24.0%) 20(32.8%) 17 (44.7%)
higher
Missing 11 (6.2%) 1 (1.7%) 5 (7.6%) 5(10.9%) 3 (2.4%) 1 (4.0%) 1 (1.6%) 1 (2.6%)
Legal status
Non-citizen/other 13 (7.3%) 4 (6.7%) 8 (12.1%) 0 13 (10.5%) 3 (12.0%) 5 (8.2%) 5(13.2%)
Canadian or U.S. citizen 155 (86.6%) 55(91.7%) 53 (80.3%) 41 (89.1%) 108 (87.1%) 21 (84.0%) 55(90.2%) 32 (84.2%)
Don’t know 0 0 0 0 0 0 0 0
Missing 11 (6.2%) 1 (1.7%) 5 (7.6%) 5(10.9%) 3 (2.4%) 1 (4.0%) 1 (1.6%) 1 (2.6%)

Financial strain
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Usually have money left

60 (33.5%)

14 (23.3%)

32 (48.5%)

13 (28.3%)

78 (62.9%)

12 (48.0%)

43(70.5%)

23 (60.5%)

Just enough to get by 83 (46.4%) 34 (56.7%) 23 (34.9%) 23 (50.0%) 42 (33.9%) 12(48.0%) 17 (27.9%) 13 (34.2%)
Not enough to get by 25 (14.0%) 11 (18.3%) 6 (9.1%) 5(10.9%) 1 (0.8%) 0 0 1 (2.6%)
Don’t know 0 0 0 0 0 0 0 0
Missing 11 (6.2%) 1 (1.7%) 5 (7.6%) 5(10.9%) 3(2.4%) 1 (4.0%) 1 (1.6%) 1 (2.6%)
Immigrated within past 5 years
No 163 (91.6%) 57 (95.0%) 60 (90.9%) 40 (87.0%) 119 (96.0%) 23 (92.0%) 60 (98.4%) 36 (94.7%)
Yes 4 (2.2%) 2 (3.3%) 0 1(2.2%) 2 (1.6%) 1 (4.0%) 0 1 (2.6%)
Missing 12 (6.7%) 1 (1.7%) 6 (9.1%) 5(10.9%) 3 (2.4%) 1 (4.0%) 1 (1.6%) 1 (2.6%)
Days away from home over last 30 22.2 (5.8) 20.6 (4.4) 23.8 (6.1) 21.7 (6.2) 21.9 (6.7) 15.9 (8.0) 23.7(6.2) 22.7(4.2)
days (SD)
Primary country of residence
Canada 113 (63.1%) 59(98.3%)  7(10.6%) 44 (95.7%) 74 (59.7%) 25(100.0%) 12 (19.7%) 37 (97.4%)
uU.S. 66 (36.9%) 1 (1.7%) 59 (89.4%) 2 (4.4%) 50 (40.3%) 0 49 (80.3%) 1 (2.6%)
Missing 0 0 0 0 0 0 0 0
Countries driven in, over last week
Canada 60 (33.5%) - - - 25 (20.2%) - - -
uU.S. 66 (36.9%) 61 (49.2%)
Mexico 0 0
Canada, U.S. 46 (25.7%) 38 (30.7%)
U.S., Mexico 1 (0.6%) 0
Missing 6 (3.4%) 0
Type of truck driver
Company employee 135 (75.4%) 48 (80.0%) 52 (78.8%) 32 (69.6%) 85 (68.6%) 23(92.0%) 38(62.3%) 24 (63.2%)
Owner-operator, truck leased 35(19.6%)  8(13.3%) 12 (18.2%) 13 (28.3%) 31 (25.0%) 1 (4.0%) 16 (26.2%) 14 (36.8%)
to motor carrier
Owner-operator, operates own 8 (4.5%) 3 (5.0%) 2 (3.0%) 1(2.2%) 7 (5.7%) 1 (4.0%) 6 (9.8%) 0
truck
Temporary employment/ 0 0 0 0 1 (0.8%) 0 1 (1.6%) 0
personnel agency
Don’t know 0 0 0 0 0 0 0 0
Missing 1 (0.6%) 1 (1.7%) 0 0 0 0 0 0
Years employed as a truck driver
< 5 years 57 (31.8%) 17 (28.3%) 25(37.9%) 14 (30.4%) 27 (21.8%) 6(24.0%) 15(25.0%) 6(15.8%)
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5 years or more 121 (67.6%) 43 (71.7%) 41 (62.1%) 32 (69.6%) 97 (78.2%) 19 (76.0%) 45 (75.0%) 32 (84.2%)
Missing 1 (0.6%) 0 0 0 0 0 0 0
Professional training as trucker
No 57 (31.8%) 15(25.0%) 26(39.4%) 15 (32.6%) 44 (35.5%) 14(56.0%) 19 (31.2%) 11 (29.0%)
Yes 122 (68.2%) 45(75.0%) 40 (60.6%) 31 (67.4%) 79 (63.7%) 10 (40.0%) 42 (68.9%) 27 (71.1%)
Don’t know 0 0 0 0 1 (0.8%) 1 (4.0%) 0 0
Missing 0 0 0 0 0 0 0 0
CES-D-10 score (SD), without 15.9 (4.4) 16.5 (5.0) 15.3 (4.2) 16.1 (4.0) 53 (2.5) 5.4(2.9) 5.0(2.4) 5.6 (2.5)
imputation
CES-D-10 score (SD), with 15.9 (4.4) 16.5 (5.0) 15.3(4.2) 16.1 (4.0) 53(2.5) 5.4(2.9) 5.0(2.5) 5.6 (2.5)
imputation
General health
Poor/ fair 71 (39.7%) 24 (40.0%) 24 (36.4%) 19 (41.3%) 24 (19.4%)  5(20.0%) 9(14.8%) 10(26.3%)
Good, very good or excellent 107 (60.3%) 36 (60.0%) 42 (63.6%) 27 (58.7%) 100 (80.7%) 20 (80.0%) 52 (85.3%) 28 (73.7%)
Don’t know 0 0 0 0 0 0 0 0
Missing 0 0 0 0 0 0 0 0
Low back pain
No 62 (34.6%) 21 (35.0%) 27 (40.9%) 12 (26.1%) 73 (58.9%) 13 (52.0%) 41 (67.2%) 19 (50.0%)
Yes 116 (64.8%) 39 (65.0%) 39 (59.1%) 33 (71.7%) 50(40.3%) 12 (48.0%) 20 (32.8%) 18 (47.4%)
Don’t know 1 (0.6%) 0 0 1(2.2%) 0 0 0 0
Missing 0 0 0 0 1 (0.8%) 0 0 1 (2.6%)
How often do you feel you get a
good night’s sleep...
On workdays?
Never/ rarely 132 (73.7%) 48 (80.0%) 43 (65.2%) 35 (76.1%) 35(282%)  8(32.0%) 16 (26.2%) 11(29.0%)
Almost every night/ every 40 (22.4%) 11(18.3%) 19(28.8%) 9 (19.6%) 88 (71.0%) 17 (68.0%) 44 (72.1%) 27 (71.1%)
night
Missing 7 (3.9%) 1 (1.7%) 4 (6.1%) 2 (4.4%) 1 (0.8%) 0 1 (1.6%) 0
On non-workdays?
Never/ rarely 73 (40.8%) 24 (40.0%) 28 (42.4%) 19 (41.3%) 23 (18.6%)  3(12.0%) 12(19.7%) 8 (21.1%)
Almost every night/ every 93 (52.0%) 33 (55.0%) 32 (48.5%) 24 (52.2%) 95 (76.6%) 20 (80.0%) 47 (77.1%) 28 (73.7%)
night
Missing 13 (7.3%) 3 (5.0%) 6 (9.1%) 3 (6.5%) 6 (4.8%) 2 (8.0%) 2 (3.3%) 2 (5.3%)
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Number of days fatigued over past 4.52.1) 4.52.1) 4.5 (2.1) 4.5(2.1) 2.0 (1.7) 2.1(1.6) 2.0 (1.7) 2.0 (1.8)
week (SD)
Stimulant use
Never 108 (60.3%) 34 (56.7%) 40 (60.6%) 31 (67.4%) 94 (75.8%) 17 (68.0%) 51 (83.6%) 26 (68.4%)
< once a month or more 61 34.1%) 22(36.7%) 22(33.3%) 13 (28.3%) 30 (24.2%)  8(32.0%) 10(16.4%) 12 (31.6%)
Don’t know 4 (2.2%) 3 (5.0%) 1 (1.5%) 0 0 0 0 0
Missing 6 (3.4%) 1 (1.7%) 3 (4.6%) 2 (4.4%) 0 0 0 0
Stress...
At work
Tight delivery times and
pressures
None/ mild/ moderate 103 (57.5%) 36 (60.0%) 37 (56.1%) 26 (56.5%) 105 (84.7%) 22 (88.0%) 51(83.6%) 32(84.2%)
High/ extreme/ chronic 69 (38.6%) 23 (38.3%) 26(39.4%) 17 (37.0%) 17 (13.7%) 2 (8.0%) 9 (14.8%) 6 (15.8%)
Missing 7 (3.9%) 1 (1.7%) 3 (4.6%) 3 (6.5%) 2 (1.6%) 1 (4.0%) 1 (1.6%) 0
Poor driving behaviours from 4-
wheelers
None/ mild/ moderate 57 (31.8%) 17(28.3%) 25(37.9%) 12(26.1%) 74 (59.7%) 13 (52.0%) 36 (59.0%) 25 (65.8%)
High/ extreme/ chronic 115 (64.3%) 42 (70.0%) 38 (57.6%) 31 (67.4%) 48 (38.7%) 11 (44.0%) 24 (39.3%) 13 (34.2%)
Missing 7 (3.9%) 1 (1.7%) 3 (4.6%) 3 (6.5%) 2 (1.6%) 1 (4.0%) 1 (1.6%) 0

Poor road conditions (e.g.,
weather, ice)
None/ mild/ moderate
High/ extreme/ chronic
Missing
Being away from family,
friends, other social
relationships
None/ mild/ moderate
High/ extreme/ chronic
Missing
Poor sleep, on workdays
None/ mild/ moderate
High/ extreme/ chronic
Missing

93 (52.0%)
79 (44.1%)
7 (3.9%)

77 (43.0%)
94 (52.5%)
8 (4.5%)

80 (44.7%)
92 (51.4%)
7 (3.9%)

27 (45.0%)
32 (53.3%)
1 (1.7%)

23 (38.3%)
36 (60.0%)
1 (1.7%)

24 (40.0%)
35 (58.3%)
1(1.7%)

37 (56.1%)
26 (39.4%)
3 (4.6%)

32 (48.5%)
30 (45.5%)
4 (6.1%)

35 (53.0%)
28 (42.4%)
3 (4.6%)
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25 (54.4%)
18 (39.1%)
3 (6.5%)

18 (39.1%)
25 (54.4%)
3 (6.5%)

18 (39.1%)
25 (54.4%)
3 (6.5%)

104 (83.9%)
18 (14.5%)
2 (1.6%)

102 (82.3%)
20 (16.1%)
2 (1.6%)

105 (84.7%)
16 (12.9%)
3 (2.4%)

22 (88.0%)
2 (8.0%)
1 (4.0%)

18 (72.0%)
6 (24.0%)
1 (4.0%)

18 (72.0%)
5 (20.0%)
2 (8.0%)

51 (83.6%)
9 (14.8%)
1 (1.6%)

49 (80.3%)
11 (18.0%)
1 (1.6%)

51 (83.6%)
9 (14.8%)
1 (1.6%)

31 (81.6%)
7 (18.4%)
0

35(92.1%)
3 (7.9%)
0

36 (94.7%)
2 (5.3%)
0



Violence (e.g., being mugged,

harassment)
None/ mild/ moderate
High/ extreme/ chronic
Missing

Outside of work

Poor sleep, on non-workdays
None/ mild/ moderate
High/ extreme/ chronic
Missing

Violence
None/ mild/ moderate
High/ extreme/ chronic
Missing

150 (83.8%)
22 (12.3%)
7 (3.9%)

133 (74.3%)
37 (20.7%)
9 (5.0%)

165 (92.2%)
5(2.8%)
9 (5.0%)

48 (80.0%)
11 (18.3%)
1(1.7%)

44 (73.3%)
14 (23.3%)
2 (3.3%)

55 (91.7%)
3 (5.0%)
2 (3.3%)

57 (86.4%)
6 (9.1%)
3 (4.6%)

50 (75.8%)
13 (19.7%)
3 (4.6%)

61 (92.4%)
2 (3.0%)
3 (4.6%)

38 (82.6%)
5 (10.9%)
3 (6.5%)

34 (73.9%)
9 (19.6%)
3 (6.5%)

43 (93.5%)
0
3 (6.5%)

119 (96.0%)
3 (2.4%)
2 (1.6%)

117 (94.4%)
5 (4.0%)
2 (1.6%)

119 (96.0%)
1 (0.8%)
4 (3.2%)

22 (88.0%)
2 (8.0%)
1 (4.0%)

23 (92.0%)
1 (4.0%)
1 (4.0%)

24 (96.0%)
0
1 (4.0%)

59(96.7%) 38 (100.0%)
1 (1.6%) 0
1 (1.6%) 0

58(95.1%) 36 (94.7%)
2(33%) 2(5.3%)
1 (1.6%) 0

57 (93.4%) 38 (100.0%)
1 (1.6%) 0
3 (4.9%) 0

Note: Standard Deviation (SD); ¢ Data was not stratified for the one trucker who drove in Canada, U.S., and Mexico combined; ® Counts and frequencies may
not sum to row total due to some truckers with depression not indicating which country they drove in, as well as the lack of a column for the one trucker who
drove in Canada, U.S., and Mexico combined
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The Cronbach’s alpha for the CES-D-10 remained consistently high at 0.86 with and

without imputation. The measures for poor sleep (alpha = 0.67), stress including stress due to

violence (alpha = 0.77), and violence using the two violence-related items only (alpha = 0.58)

showed stable to acceptable levels of internal reliability.

The sensitivity analyses did not show any significant difference between imputing the

mean CES-D-10 scores (for missing responses) versus using a complete-case analysis. We thus

continued to use the imputed data to increase the sample size of our models. Table 3 shows the

results of the bivariate analyses and thus, the crude associations between variables.

Table 3. Crude association between each variable with depression

Variable Unstandardized 95% Confidence
regression interval
coefficient (b)
Driving duration 0.09 0.02,0.16
Age -0.10 -0.16, -0.04
Sex
Male (ref) - -
Female -0.98 -2.91, 0.94
Other 1.11 -6.31, 8.53
Marital status
Married now (ref) - -
Widowed/divorced/separated -0.36 -2.37,1.64
Never married 1.91 -0.28,4.10
Living with a partner 0.17 -1.76,2.10
Education
Some post-secondary or less (ref) - -
Completed post-secondary or higher -0.92 -2.53,0.69
Legal status™
Non-citizen/other (ref) - -
Canadian or U.S. citizen 1.48 -1.15,4.10
Financial strain*
Usually have money left (ref) - -
Just enough to get by 2.33 0.84, 3.82

132



Not enough to get by 5.80 3.26, 8.34
Immigrated within past 5 years

No (ref) - -

Yes 0.28 -5.00, 5.56
Number of days away from home 0.04 -0.08, 0.16
Primary country of residence

Canada (ref) - -

U.S. -0.87 -2.37,0.63
Country last driven in

Canada (ref) - -

U.S. -1.97 -3.45,-0.49

Canada, U.S. -0.19 -1.84, 1.45

Canada, U.S., Mexico 4.52 -8.25,17.29
Type of truck driver

Company employee (ref) - -

Owner-operator, truck leased to -0.47 -2.24,1.29

motor carrier

Owner-operator, operates own truck -0.67 -4.03, 2.68

Temporary employment/ personnel -2.53 -15.22,10.16

agency
Years employed as a truck driver

< 5 years (ref) - -

5 years or more -1.76 -3.38,-0.14
Professional training as trucker

No (ref) - -

Yes 0.78 -0.76,2.32

Don’t know -11.60 -24.25,1.06
General health*

Poor/ fair (ref) - -

Good, very good or excellent -3.14 -4.67,-1.60
Low back pain

No (ref) - -

Yes 3.75 2.34,5.16

Don’t know 7.45 -5.26, 20.16
Sleep quality: workdays

Never/ rarely (ref) - -

Almost every night/ every night -6.51 -7.79, -5.22
Sleep quality: non-workdays

Never/ rarely (ref) - -

Almost every night/ every night -4.36 -5.89, -2.83
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Number of days fatigued

1.55

1.26,1.84

Stimulant use
Never (ref)
< once a month or more
Don’t know

1.74
4.63

0.15,3.32
-1.74, 11.00

Stress: tight deadlines
None/ mild/ moderate (ref)
High/ extreme/ chronic

4.71

3.17,6.25

Stress: public driving behaviours
None/ mild/ moderate (ref)
High/ extreme/ chronic

4.18

2.77,5.60

Stress: poor road conditions
None/ mild/ moderate (ref)
High/ extreme/ chronic

5.03

3.56, 6.50

Stress: away from social relationships
None/ mild/ moderate (ref)
High/ extreme/ chronic

6.67

5.36,7.99

Stress: due to poor sleep, on workdays
None/ mild/ moderate (ref)
High/ extreme/ chronic

6.48

5.13,7.83

Stress: violence at work
None/ mild/ moderate (ref)
High/ extreme/ chronic

4.67

2.06, 7.27

Stress: due to poor sleep, on non-
workdays
None/ mild/ moderate (ref)
High/ extreme/ chronic

5.99

3.98, 8.01

Stress: violence outside of work
None/ mild/ moderate (ref)
High/ extreme/ chronic

2.58

-2.69, 7.84

Note: *The levels “Don’t know” were not displayed as these contained no observations

The crude association between driving duration and depression was statistically
significant (unstandardized b = 0.09 95% CI: 0.02, 0.16). We decided to remove the three
individuals of “other sex” and the one trucker who drove in “Canada, U.S., and Mexico” from

the data at this point, due to too few truckers in these categories to be able to test for the potential
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modifying effects of these two categories. The crude association between driving duration and
depression was still significant (unstandardized b = 0.10 95% CI: 0.03, 0.17) prior to adjusting
for confounders.

5.4.1. Regression Modelling

All remaining variables were put into the full regression model. Table 4 shows the results
of the full and final multivariable linear regression models. The final model includes only those
important confounders, based on the change in mean squared error. As described in Greenland et
al. [58], potential confounders were eliminated one by one if the change in mean squared error
(AMSE) of the model was negative upon their removal. The full model contained 202
observations and had an adjusted-R? of 0.536 and p-value of < .01. The final model contained

226 observations and had an adjusted-R? of 0.546 and p-value of < .01.

Table 4. Full and reduced models of the association between driving duration and depression

Full model” Final model*
Exposure Unstandardized  95% Confidence = Unstandardized 95% Confidence
variable regression interval regression interval
coefficient (b) coefficient (b)
Driving duration 0.05 -0.02, 0.13 0.02 -0.04, 0.08

* Full model includes the following confounders: days away from home, country of residence, type of
trucker, country last driven in, driving experience, professional training, general health, low back pain,
sleep quality (both on work and non-workdays), fatigue, stimulant use; stress due to tight delivery
deadlines, poor driving behaviours from the public, poor road conditions, being away from social
relationships, poor sleep on workdays and non-workdays, violence at work and outside of work; age, sex,
marital status, education, citizenship status, financial strain, and being a recent immigrant

* Final model includes the following confounders: country of residence, country last driven in, type of
trucker, general health, sleep quality (both on work and non-workdays), fatigue, stimulant use; stress due
to tight delivery deadlines, poor road conditions, being away from social relationships, violence at work;
age, and being a recent immigrant
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The interaction terms (and their main effects, if removed) were then added into the final
model to test for effect modification. Table 5 shows that none of the interaction terms we tested
were statistically significant (p > .05). These interaction terms were ultimately dropped from the
model and the final model from Table 4 was thus kept. The final model shows that driving
duration was not significantly associated with depression after controlling for confounders

(unstandardized b = 0.02, 95% CI: -0.04, 0.08).

Table 5. Interaction terms when added to the final model

Variable Unstandardized P-value [95% CI]
regression
coefficient (b)

Sex

Female X driving duration -0.12 0.18 -0.30, 0.06
Country last drove in

U.S. x driving duration 0.06 0.41 -0.08, 0.21

Canada, U.S. x driving duration -0.02 0.81 -0.20, 0.15

Marital status
Widowed/ divorced/ separated X driving

duration -0.03 0.70 -0.21, 0.14
Never married % driving duration 0.18 0.08 -0.02, 0.38
Living with partner X driving duration 0.03 0.77 -0.18, 0.25

Note