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Audit and Implications for Systems-Based Interventions
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ABSTRACT

Background: Commercial trucker health is a vital public health concern. Enhanced understanding of
the multiplicity, diversity, interdependence, and complexity of policies, resources, and stakeholders
relevant to healthful living in trucking worksites can guide future interventions. Purpose: This article
examines how the environmental attributes of commercial trucking worksites influence truck drivers’
opportunities for healthful eating and active living and provides a preliminary discussion on how
complexity science can help design more efficacious interventions. Methods: A 250-item audit
instrument was used to measure the presence of corporate, social, and built environment attributes
of 25 diverse trucking worksites that can influence food choices and physical activity of truckers.
Results: Findings from truckstops, trucking terminals, warehouses, and highway rest areas along
key transportation routes revealed that these worksites are severely burdened by structural
and institutional barriers and essentially represent what can be called healthy living deserts.
Discussion: Comprehensive interventions to address organizational barriers for health-supportive
trucking worksites are critical because truck driver health has far-reaching ramifications for drivers
and others. Translation to Health Education Practice: Because traditional worksite wellness
programs for truckers have had limited success, the application of complex systems methodologies
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has an increased potential to advance high-leverage, sustainable intervention configurations.

Background

Healthy eating and physical activity both have a critical
bearing on the obesity pandemic as well as the associated
comorbidities and escalating health care costs.' = With
working adults in mind, obesity-related health promotion
efforts targeted for worksites offer distinct advantages.*
Because workers spend nearly half their waking hours at
work and also consume a significant amount of their food
intake there, addressing nutrition behaviors and physical
activity through workplace interventions can have
substantial impacts.”®

Commercial truck driving is replete with health risk
factors, because millions of drivers operate in an
excessively “obesogenic” and ultimately pathogenic
work environment containing numerous risk factors for
the development of obesity.”® Trucking worksites include
truck cabs where truckers spend the great majority of
their time, truck stops, trucking terminals, warehouses,
and highway rest areas. Work and personal lives for
many truckers are inextricably linked, because they spend
nearly all of their time on the road in one or another
component of the foregoing worksites.” The amount of

time a trucker spends in these settings can range from a
few minutes to multiple days and vary by worksite type,
their hours-of-service used, and characteristics of a given
load. Whereas employees of other occupations leave their
worksites at the end of their shifts, truckers spend most of
their off-time at or around worksites, often eating and
sleeping in their truck cab.

Commercial trucker health is a vital public health
concern. Commercial truckers are facing a burgeoning
health crisis: they have disproportionately high obesity
and obesity-attributable comorbidities; greatly dimin-
ished life expectancies; and an elevated accident risk,
which poses a threat to the safety of the motoring
public.®~'* The current organization of trucking leaves
drivers vulnerable to problems inherent in the milieux
of their worksites—clearly revealing a burgeoning health
crisis for truckers.'” Unfortunately, responses among
trucking industry stakeholders to this crisis are typically
reactive and focused on the individual and fail to address
those structural factors that induce or regulate obesity
risks, including worksite-level factors that have potential
to promote healthier living.'>'* There have been few
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interventions that have targeted the advancement of
commercial driver health, which have shown positive
outcomes and significant potential; unfortunately, most
are underfunded, fragmented, and narrow in scope and
thus unable to mitigate the daunting array of barriers for
drivers to engaging in and sustaining healthful eating and
regular physical activity patterns.”'*'> Enhanced under-
standing of the multiplicity, diversity, interdependence,
and complexity of policies, resources, and stakeholders
relevant to healthful living in trucking worksites can
guide future interventions and assure their efficacy.

Purpose

The purpose of this study was to examine the resources
and barriers of trucking worksites that can influence the
health behaviors of millions of North American motor-
freight workers. These resources and barriers can inform
best practices, so that health professionals can be better
prepared to design interventions to enhance health
protection and health promotion of this occupation.
Grounded in ecosocial'® and social contextual'” theories,
we (a) examine how trucking worksites’ environmental
attributes influence truckers’ opportunities for healthful
eating and active living and (b) provide a preliminary
discussion on how complexity-science principles can
advance the generation of more efficacious intervention
configurations.

Methods
Audit instrument

The Healthy Trucking Worksites Audit Instrument
(HEATWAI) was used to assess the health-promotive
attributes of trucking work environments.'®> The HEA-
TWALI is a 250-item instrument, with 5 summary scales
and 15 subscales, which uses observation to measure the
presence of corporate, social, and built environment
attributes of trucking worksites that influence food and
physical activity patterns of truckers. Baseline interrater
reliability analysis produced a kappa = 0.87 (P < .001),
95% confidence interval (0.760-0.980).”%

The Healthful Food Environment summary scale
(HEFE) measures the presence of healthful food options
in conventional (25 items) and fast food (18 items)
restaurants, vending machines (50 items), and conven-
ience stores (21 items), as well as resources in lunch
breakrooms (14 items). Because highway rest areas do
not have restaurants, food establishment evaluation was
carried out only at trucking terminals, warehouses, and
truckstops.

The Active Living Environment (ACLE) summary scale
assesses the availability of resources that facilitate physical

activity on surrounding grounds (13 items) and the
built environment (14 items), resources and facilities
that encourage physical activity (19 items), and exercise
and fitness facilities (19 items). In our evaluation of
exercise facilities, overall we did not anticipate the
availability of many such resources at trucking terminals,
warehouses, and highway rest areas. Highway rest areas
do, however, provide ample walking paths and other
recreational opportunities more often than not. Due to the
volume of truckers passing through and amount of time
spent at truck stops, we had anticipated some type
of exercise room, resistance equipment, or equipment
used for cardiovascular exercise in a space even if not
dedicated exclusively to fitness. In evaluating resources
that encourage physical activity, we recorded outdoor
pedestrian, walking, or running trails; outdoor paths,
lanes, rack spaces, lockers, or rentals for bicycles; in/
outdoor recreational facilities or playgrounds, such as
table tennis or pool tables, basketball, tennis, or racquetball
courts; showers, lockers, weight scales, laundry machines,
and/or spas; and resources that encourage sedentary
behaviors (e.g., video arcades). To evaluate the physical
and built environment, we recorded the presence of open
green space, vegetation, well-maintained landscaping,
perceived safety, freedom from noise, and absence of diesel
fumes, among others.

The Health Information Environment (HEIE) sum-
mary scale records all visible print media with potential
to motivate weight management in the form of healthful
eating (8 items) and physical activity (7 items).
To evaluate print media, all bulletin boards, notices,
postings, posters, brochures, and fliers with educational
messages on nutrition/diet, weight management, or
physical activity were recorded. The Health-Supportive
Social Environment (HESE) summary scale measures the
social environment related to food (9 items) and physical
activity (9 items). Finally, the Health-Supportive Com-
munity Environment (HESCE) summary scale measures
the healthfulness of areas surrounding worksites—critical
for truckers’ decisions regarding food (11 items) and
physical activity (13 items). Table 1 provides an overview
of all HEATWALI components.

Each time one worksite characteristic presumed to have
positive effects on eating and physical activity of truckers
was encountered, points were assigned to that particular
category. We created a scorecard to permit a total score for
the entire worksite as well as scores for summary scales and
subscales. Subsequently, an overall rating was developed to
indicate the level of support for healthy living. When a
worksite scored 90%-100% of the maximum possible
points, that worksite was deemed to be fully supportive of
healthy living; a 75% - 89.9% score was considered mostly
supportive; 50% —74.9% partially supportive; 35% —49.9%



Table 1. HEATWAI summary scales and subscales.?
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Healthful Food Environment (128 items)
HEFE subscale 1 (25 items)
HEFE subscale 2 (18 items)
HEFE subscale 3 (50 items)
HEFE subscale 4 (21 items)
HEFE subscale 5 (14 items)
Active Living Environment (65 items total)
ACLE subscale 1 (13 items)
ACLE subscale 2 (14 items)
ACLE subscale 3 (19 items)
ACLE subscale 4 (19 items)
Health Information Environment (15 items)
HEIE subscale 1 (7 items)
HEIE subscale (8 items)
Health-Supportive Social Environment (18 items total)
HESE subscale 1 (9 items)
HESE subscale 2 (9 items)
Health-Supportive Community Environment (24 items total)
HESCE subscale 1 (13 items)
HESCE subscale 2 (11 items)

Healthful menu items in restaurants with waiters or cafeteria style

Healthful menu items in fast food restaurants

Healthful items in vending machines

Healthful items in convenience stores and/or mini-marts

Healthful diet supportive resources in lunch/breakrooms, driver lounges, and picnic areas

Support for physical/recreational activity in natural environments and surrounding grounds
Support for physical and recreational activity in built environment

Resources and facilities that encourage physical and recreational activity

Exercise and fitness facilities that support physical activity

Evidence of physical and recreational activity promotion
Evidence of promotion of healthful food choices and eating behaviors

Social support for physical and recreational activity
Social support for healthful eating and food options

Physical and recreational activity amenities and opportunities in community
Healthful food options in community

*HEATWALI indicates Healthy Trucking Worksites Audit Instrument; HEFE, Healthful Food Environment; ACLE, Active Living Environment; HEIE,
Health Information Environment; HESE, Health-Supportive Social Environment; HESCE, Health-Supportive Community Environment.

scarcely supportive; and <35% not at all supportive of
healthy living. The higher the score a worksite received, the
more promotive of health it was rated.

Data collection and analysis

Data were collected from 8 truckstops, 8 trucking
terminals, 7 warehouses, and 2 highway rest areas—all
located in North Carolina in proximity to highways I-85
and I1-40. Although truck cabs are a key component of
truckers’ work environment, because their ergonomics
and size are not conducive to active living and foods
truckers carry with them are mainly purchased from
truck stops, baseline data were not collected from cabs.
Research sites were selected based on geographic and
corporate representativeness, proximity to the highway,
and worksite size. Onsite observation was conducted
during daylight hours and lasted an average of 75 minutes
per worksite, though not all HEATWAI components
were present or applicable at every type of worksite.
Data analysis included descriptive statistics and interrater
correlation analysis so that key psychometric attributes
of the environmental measure HEATWAI could be
established. Institutional Review Board approval was
granted by the Institutional Review Board at the
University of North Carolina-Greensboro.

Results
Resources and options for healthful eating

Food establishments

Conventional restaurants (sit-down, cafeteria/buffet-
style) and fast food establishments comprise the core of

venues that sell food primarily at truck stops (counted
at 3.4 food venues per truck stop). The assessment of
restaurants with waiters and cafeterias resulted in a rating
of 104 points for the presence of healthful items out of a
maximum of 575 possible points—representing 18.1% of
support for healthful eating. Few healthful food options
(e.g., low-fat items, reduced portions at prices lower than
those charged for full portions) and prompts (e.g., visible
signs featuring healthy menu items) were recorded
(Table 2, Subscale 1). When assessing fast food
restaurants, which were only present at truck stops,
healthy items received 22 out of a maximum of 144
possible points, which is a low rating of 15.3% in terms of
their support for healthful eating. The evaluation of fast
food restaurants revealed few healthful food options
(i.e., salads, vegetable-based soups) or prompts (ie.,
point-of-purchase advertisements for combo meals with
vegetables and beverages other than soda; Table 2,
Subscale 2).

Vending machines

Vending machines contribute significantly to truckers’
nutritional intakes. Offerings include snacks that drivers
can use to tide them over until their next hot meal on
long workdays (sometimes exceeding 14 hours)—
whether at home, a truck stop, or fast food restaurant
off the highway. Especially in those settings where
restaurants are scarce, vending machines are important.
Our evaluation yielded an average of 3.1 vending
machines at truck stops, 5.2 at trucking terminals, 4.7
at warehouses, and 7.5 at highway rest areas, where these
machines are the only source of food and beverage. From
a total of 50 food options representing a maximum of
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Table 2. Ratings of trucking worksites for healthful-eating promotive attributes.”

Total Score
Trucking Warehouses Truck Stops Highway Rest out of Maximum Rating of Healthful

HEFE Subscales Terminals (N = 8) N=7) (N=18) Areas (N = 2) Possible Score Eating Support® (%)

Subscale 1: 40 27 N/A 104 (575) 18.1

Conventional restaurants

Subscale 2: N/A N/A N/A 22 (144) 153

Fast food restaurants

Subscale 3: 65 52 31 225 (1250) 18

Vending machines

Subscale 4: N/A N/A N/A 20 (168) 11.9

Food stores

Subscale 5: 24 19 8 69 (334) 20.7

Lunch breakrooms

*HEFE indicates Healthful Food Environment.

©90%-100% of maximum possible score (fully supportive of healthful eating); 75%-89.9% (mostly supportive); 50%-74.9% (partially supportive);

35%-49.9% (scarcely supportive); <35% (not at all supportive).

1250 points, the actual availability of healthful options
received 225 points, or an 18% (not at all supportive)
rating for healthful eating (Table 2, Subscale 3). Examples
of healthful items included low-fat yogurt, ready-to-eat
vegetables, fruit slices, and signs featuring healthy items.
Sodas comprised more than 75% of cold drinks, and only
23% of nonrefrigerated snacks could be considered
healthful (e.g., dried fruit, nuts).

Food stores

The availability of healthful options at food stores is
an important contributor to overall community health.
Convenience stores or mini-marts selling food and
beverages were located only at truck stops (average of 1.7
stores per truck stop), with more than 85% of the carried
items deemed extremely unhealthy options (i.e., hot dogs,
chips, doughnuts). The cumulative score of healthful
items (i.e., fresh fruit, nuts) available for purchase was 20
out of a possible score of 168 points. This performance
provided the lowest rating—11.9%, or not at all
supportive of healthful eating (Table 2, Subscale 4).

Lounges

Examples of items promoting healthful eating in lunch
breakrooms, lounges, or picnic areas included the
presence of microwave ovens, refrigerators, filtered water
coolers, and seating areas. The presence of such items
achieved 69 out of a maximum of 334 possible points; in
other words, a rating of 20.7% (not at all supportive) for
healthful eating. These amenities were found to be more
readily available at trucking terminals and warehouses
but less often at truck stops. Although their availability
does contribute positively to maintaining healthful
dietary patterns in general, truckers are restricted for
logistical reasons from carrying home-cooked food with
them or preparing food on the road beyond a sandwich
or heating TV dinners. As a result, these amenities are

used at best to keep or heat frozen dinners or other
processed food items (Table 2, Subscale 5).

Resources and options for physical activity

Exercise facilities

Access to facilities that support physical activity, exercise,
and fitness is a critical parameter for potential regular
involvement. Out of 23 worksites with over 750 staff that
serve several thousand truckers each month, not one
had even a mixed-use room that included some form of
exercise equipment (e.g., stationary bikes, ping-pong
table); space was instead usually dedicated to television
lounges and video arcades. Trucking worksites received
0 out of a total 437 possible points, or 0% (not at all
supportive) of overall support for physical activity
(Table 3, Subscale 1).

Resources that encourage physical activity

The presence of resources that encourage or facilitate
physical activity may be the most significant aspect of
trucking worksites, because they are the easiest to provide
and can represent not only the provision of an essential
service to drivers but also profitable enterprises for truck
stop companies. We found limited outdoor pedestrian
paths, walking or running trails (in only 2 out of 25
observed worksites), outdoor paths, lanes, rack spaces,
lockers, or rentals for bicycles (0 out of 25); in/outdoor
recreational facilities or playgrounds, such as table tennis
or pool tables, basketball, tennis, or racquetball courts (6
out of 25); and showers, lockers, weight scales, laundry
machines, and/or spas (18 out of 25). Resources that
encourage sedentary behaviors (e.g., video arcades) were
observed in 13 out of 25. Trucking worksites scored 126
out of a total 469 possible points, or 26.9% (not at all
supportive) for physical activity (Table 3, Subscale 2).
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Table 3. Ratings of trucking worksites for physical and recreational activity promotive attributes®.

Total Score Rating of
Trucking Warehouses ~ Truck Stops  Highway Rest  out of Maximum Active Living

ACLE Subscales Terminals (N = 8) N=7) (N=18) Areas (N = 2) Possible Score Support® (%)

Subscale 1: 0 0 N/A 0(437) 0.0

Exercise and fitness facilities

Subscale 2: 24 72 16 126 (469) 26.9

Resources/facilities encouraging physical activity

Subscale 3: 24 40 16 94 (325) 28.9

Natural environments/surrounding grounds

Subscale 4: 40 16 4 88 (330) 26.7

Built environment

* ACLE indicates Active Living Environment.

©90%-100% of maximum possible score (fully supportive of active living); 75% —89.9% (mostly supportive); 50%—74.9% (partially supportive); 35%—-49.9%

(scarcely supportive); <35% (not at all supportive).

Physical and built environment

The attributes of the natural environment and surround-
ing grounds are linked to worksite type.

Truck stops and highway rest areas are often located
along highways surrounded by or adjacent to wooded
areas or green spaces, whereas trucking terminals and
warehouses are mostly located in industrial neighbor-
hoods. Therefore, our assessment of natural grounds
revealed that they were not conducive to physical activity.
The physical environment scored 94 from a maximum of
325 points, representing 28.9% of total possible support
from trucking worksites for some form of physical
activity—an environment that is not at all supportive of
active living (Table 3, Subscale 3).

The built environment is equally important because it
can provide additional opportunities for physical activity.
This dimension of trucking worksites is substantial and
often includes several adjoining buildings, large parking
lots, loading docks, and a high volume of traffic. Most
buildings assessed had no more than 2 floors (mean
number of floors = 1.6; mean number of buildings = 6.3).
Few worksites (17%) had elevators, but those with
stairwells had few steps (mean number per
worksite = 13). The observed stairwells appeared visible
and safe, although not especially appealing and also
lacking signage designed to encourage their regular use.
Truck stops and rest areas in particular where drivers
spend large amounts of time often have few or no stairs and
therefore provide no opportunities for use. The built
environment scored 88 out of a maximum of 330 possible
points, which resulted in only a 26.7% or not at all
supportive rating for physical activity (Table 3, Subscale 4).

Resources promotive of healthful living

Social environment

Considering the amount of time spent at the workplace,
it can be an ideal setting in which to establish a social

environment for fostering a culture of health. In fact,
both the perceived and actual support for health-
promotive activities within the worksite social space
remains among the strongest contributors to individual
patterns of physical activity and healthful eating.'
Workplace policies, coworkers, friends at work, and other
networks can define health behaviors.** Our assessment
of trucking worksites revealed the complete absence of
organized, onsite health-promotion activities for nutri-
tion and physical activity, committees to oversee healthy
eating programs, wellness committees, and health risk
appraisals, among others, from all trucking contexts. The
healthful-eating support rating for the social environ-
ment received 41 out of a maximum possible 207 points,
or 19.8%, and the active-living support rating was the
lowest among all subscales—a disappointing 8.2%, or a
total score of 23 out of a possible 280 and not at all
supportive for either (Table 4, Subscales 1, 2).

Print media

The presence of print and other forms of health protection,
promotion, and information media is important to
healthful eating, physical activity, and wellness because
they have the potential to educate and even influence
health behaviors. Health information environments were
evaluated and received a score of 44 out of a maximum
possible 175 points, or 25.5%, and 24 out of a possible 125
points, or 19.2%—not at all supportive of either healthful
eating or active living (Table 4, Subscales 3, 4).

Surrounding communities

Though resources available within the boundaries of
worksites hold the strongest potential to sustainably
influence health behaviors, surrounding neighborhoods
can provide supplemental opportunities. The presence
of food stores carrying affordable whole foods and
affordable fitness and other recreational resources is also
a vital contributor to neighborhood health.*! Because
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Table 4. Ratings of trucking worksites for resources promotive of healthful living®.

Trucking Highway Total Score out Ratings of
Terminals Warehouses Truck Stops Rest Areas of Maximum Healthful Living
N=8) N=7) (N=8) (N=2) Possible Score Support® (%)
HESE, HEIE, and HESCE Subscales PA HE PA HE PA HE PA HE PA HE PA HE
Subscales 1, 2: 16 13 7 15 0 13 N/A N/A 23 (280) 41 (207) 8.2 19.8
Social environment (HESE)
Subscales 3, 4: 8 15 0 10 16 18 0 1 24 (125) 44 (175) 19.2 252
Health Information (HEIE)
Subscales 5, 6: 16 9 14 8 16 1 0 6 46 (325) 34 (275) 14.2 124

Surrounding communities (HESCE)

*HESE indicates Health-Supportive Social Environment; HEIE, Health Information Environment; HESCE, Health-Supportive Community Environment;

PA, physical activity; HE, healthful eating.

90%-100% of maximum possible score (fully supportive); 75%-89.9% (mostly supportive); 50%—74.9% (partially supportive); 35%-49.9% (scarcely

supportive); <35% (not at all supportive).

communities around warehouses, trucking terminals,
and most truck stops are situated in either heavily
commercial or economically depressed areas, they have
comparatively fewer supermarkets that sell foods needed
to maintain a healthy diet but have many more fast food
chains than their higher-income counterparts, and they
offer scarce opportunities for physical activity that are
safe from crime or heavy traffic. Similarly, highway rest
areas, which are more often than not geographically and
socially isolated, offer next to nothing. Not surprisingly,
none of the worksites that were assessed provided easy
access to healthful food options, and a lack of perceived
safety made unfeasible any attempt to seek out fresh and
whole food stores in the surrounding communities. The
total score was 34 out of a maximum of 275 possible
points, and overall community support was rated only
12.4%, a not-at-all supportive environment for healthful
eating. In the same vein, for over 90% of trucking
worksites, it was very difficult to access the closest
community where fitness or recreational facilities could
be found, due to the unavailability of safe walking paths
or a public transit system. Communities surrounding
trucking worksites scored 46 out of a maximum possible
325 points; an overall community support for resources
and amenities for physical activity was found to be only
14.2%—not at all supportive of active living (Table 4,
Subscales 5, 6).

Discussion

Structural barriers for health-promotive trucking
worksites

Overall, our research revealed that health-supportive
resources and options for drivers for healthy eating and
physical activity were extremely poor, although differ-
ences across various types of worksites do exist. Highway
rest areas appear to provide the most support for healthy
eating, followed by trucking terminals, truck stops, and
warehouses. Similarly, highway rest areas earned the
highest active-living support rating, far above truck stops,
trucking terminals, and warehouses (Table 5). Though
the latter is easily explained, the former is rather
surprising but at the same time supports ample evidence
of the meager state of healthful food choices in those
settings where truckers eat most often. As a whole, these
25 trucking worksites, with an overall poor health-
supportive rating of 18.2%, not only do they provide
insufficient resources to support physical activity or
healthy eating but they either create significant barriers
(i.e., pricing, availability) or encourage diets high in
saturated fats and calories as well as other processed
foods.'*'*** The pervasive lack of health-supportive
resources reveal trucking worksites to be healthy living
deserts; they simultaneously support increased energy
intake through unhealthy eating and restrict energy

Table 5. Aggregate active living and healthful eating scores and support ratings by type of trucking worksite®

Active Living Healthful Eating
Total Score Rating of Total Score Rating of
(out of Maximum Active-Living (out of Maximum Healthful-Eating
Type of Trucking Worksite Possible Score) Support® (%) Possible Score) Support® (%)
Trucking terminals 128 (760) 16.8 166 (928) 179
Warehouses 77 (665) 11.6 131 (812) 16.2
Truck stops 160 (760) 21.1 216 (1,240) 17.5
Highway rest areas 36 (102) 35.3 46 (148) 31.1
All work settings 401 (2,287) 17.5 559 (3,128) 189

* Overall healthy living support = 18.2%.

©90%-100% of maximum possible score (fully supportive); 75%-89.9% (mostly supportive); 50%—-74.9% (partially supportive);
35%-49.9% (scarcely supportive); <35% (not at all supportive).



output by depriving drivers of opportunities to engage
in physical activity, ultimately resulting in excess weight
gain.

Findings also corroborate the conclusion that
commercial trucking remains an overall highly under-
served occupation,'® providing a partial explanation for
the 2-fold obesity rates (69%) of truckers compared to
34.9% of the general population,”** their excessively
high obesity-related comorbidities,” as well as life
expectancy 16 years lower than that of the general
population.”® Similar to other blue-collar occupations,
truck driving remains highly underserved in terms of
access to health-supportive resources, particularly those
relevant to engaging in physical activity and healthful
eating.”” These trends have also been corroborated with
other segments of the commercial driving occupation.
An assessment of urban bus garages in Minnesota found
limited availability of grocery stores or restaurants within
sight of garages, and only 15% of foods and 26% of
beverages available in vending machines met healthful
criteria; in addition, bus drivers did not perceive the
existence of administrative support for either physical
activity or weight management in their worksites.*®
However, unlike trucking worksites evaluated herein,
bus garages were found to have some form of fitness
resources on site,”® indicating that truckers may be
uniquely underserved among commercial driver seg-
ments. Unfortunately, a paucity of studies on health-
supportive attributes of transport worksites means that
comparative assessments of other relatively similar
settings do not exist. The only relevant study reports
serious structural barriers for transport workers regard-
ing fruit and vegetable consumption as a result of time
pressures, long workdays, irregular shifts, economic
pressures, federal regulations, and parking constraints.””

These health-adverse characteristics of truck driving,
along with a mix of labor, transportation, and corporate
policies (i.e., trucking deregulation; pay-by-the-mile; lack
of health insurance, sick leave, and paid vacation) have
transformed the profession into “sweatshops on
wheels.”P*2° These further compound the negative
impacts that result from the absence of worksite supports
for driver health-promotive behaviors. Because of these
institutional limitations as well as the work built
environment, access to goods and services outside of
worksites is restricted due to practical and logical reasons,
thereby creating a captive market of truckers. This is
especially the case for truck stops, where drivers spend a
great deal of time eating, sleeping, resting, fueling,
shopping, doing laundry, completing paperwork, and
communicating with friends and family. Truckers are
overly dependent on resources provided at worksites,
because they have little flexibility in accessing alternative
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settings or resources on the road, both in terms of time
restrictions and inability to park their tractor-trailers
wherever they like. Lack of support at worksites for
engaging in health-promotive behaviors is often com-
pounded by the excess physical and psychosocial strains
that truckers experience. These types of strains often
generate coping strategies, such as consuming large
quantities of “comfort food” (high in carbohydrates and
fats) or remaining sedentary during downtimes due to
chronic fatigue, further extending their occupation-
endemic sedentariness. Though these are quite under-
standable considering the difficulties of long-haul
driving, these coping strategies simply exacerbate drivers’
negative health behaviors.”®

Worksites as complex systems and intervention
implications

Despite federal guidelines suggesting that worksites offer
comprehensive health promotion programs,® the very
few such programs that exist in the context of
commercial driving are able to reach only a small
proportion of drivers and have had limited success."’
Most interventions to date have been in the form of
wellness programs initiated mainly by large trucking
companies such as Schneider National, JB Hunt, and
Con-Way Freight. These companies have seen reductions
in health care costs, compensation claims and costs,
accident rates, and driver turnover, as well as reductions
in drivers’ weight and blood pressure.'*'” Lately, other
stakeholders, including truck stop companies, govern-
ment agencies, and trade associations, have initiated
programmatic efforts to enhance driver health as well.”"

Despite foregoing efforts, millions of truckers remain
excluded from any comprehensive worksite-based
programs aiming at the protection and promotion of
their health, and hundreds of thousands of truck stops,
trucking terminals, warehouses, and truck cabs remain
outside of systematic efforts that advance the health-
promotive attributes of these settings.13 Interventions
targeting individual drivers are usually small-scale,
individual-based, behavior-driven, reactive, and ulti-
mately unsustainable as they do not focus on the causes
of the causes of drivers’ excess chronic syndemicity—
predominantly attributable to the interaction of nutri-
tional patterns and work-induced strains.*> On the other
hand, interventions targeting the structural barriers of
trucking worksites are in reality nonexistent, and a few
such ongoing efforts are slow, superficial, uncoordinated,
inadequate, and ultimately ineffective."

Federal labor and transportation policies, food
systems, trucking industry regulations, stakeholder
capacity, and trucking worksites collectively comprise a
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highly complex and dynamic system that operates within
other larger complex systems (i.e., social policy, health
systems, food production and delivery) that synergisti-
cally influence the overall health of drivers. Nested within
this complex system, trucking worksites themselves
comprise a complex and dynamic subsystem spanning
multiple, multilevel, diverse, interacting, and oftentimes
reciprocal factors, domains, and mechanisms, while
closely interacting with other subsystems, which critically
influence the eating behaviors and physical activity
patterns of commercial drivers. The few extant
individual-based intervention approaches as well as
minimal organizational and structural changes in work-
sites, both aiming at curbing the explosion of obesity-
related diseases and their connections to sleep disorders
and highway accidents, underestimate this systemic
complexity and the complexity of the root causes of
driver health problems; hence, interventions have
generated merely disappointing and unsustainable
results.”?

Occupational health challenges such as worksites’ role
in truckers’ excess weight gain and associated comorbid-
ities function as complex adaptive social systems (CASS).
Within the CASS framework, trucking worksites are
composed of many pieces or actors functioning as causal
risk domains and interacting with each other in nonlinear
ways, the structure of which heavily defines the overall
behavior of the entire system—in this case, the health-
promotive nature of worksites. Key CASS properties
include individuality (where actors are autonomous),
heterogeneity (where parts are diverse), interdependence
(where elements interact through feedbacks and in
nonlinear ways), emergence (where emergence of
unexpected phenomena is difficult to predict unless
holistically viewing all system elements), adaptation
(where systems adjust to changing circumstances), and
tipping (where small changes can create disproportionate
outcomes).>? =%

Translation to Health Education Practice

Commercial driver health is particularly impacted by
resources and barriers present at worksites. Our findings
reveal that trucking worksites are in essence healthy
living deserts, which explains not only the disproportio-
nately high obesity burden and chronic comorbidities of
drivers but also why transportation workers are included
as “the worst occupation” on the national Wellbeing
Index.*® Transport workers scored the lowest for positive
physical and emotional health, good work environment,
and access to insurance and other basic health resources.

Though interventions for truckers have been limited
in scale and success, in this dismal state of affairs for

drivers, the conceptualization of trucking worksites as
CASS and the application of complex systems method-
ologies have the potential to offer enhanced, impactful,
and sustainable interventions, especially because com-
plexity can be a substantial challenge for the design of
interventions. CASS conceptual and analytic procedures
can capture elements of interventions that are evasive
using more traditional methodologies.>* The intercon-
nected dynamics of CASS may lead some interventions to
overlook potential synergies, or efficacious interventions
in a single area may be counteracted by responses
elsewhere in the system, or nonlinearity makes prediction
very difficult. Within the complexity framework, several
tools can help uncover the underlying dynamics of
trucking worksites identifying the most critical areas for
interventions, where leverage may be best applied for
most successful results. These tools center on various
forms of statistical, mathematical, and computer-based
modeling and simulation such as agent-based modeling,
system dynamics modeling, dynamic microsimulation,
and so forth.** Ultimately, computational and simulation
modeling techniques represent a promising avenue to
address the systemic complexities of trucking worksites
as either health-promotive or -inhibiting settings. These
techniques provide “virtual laboratories,” where simu-
lations can be conducted to examine potential outcomes
of various intervention configurations across time frames
often not viable using conventional intervention
implementation and evaluation. These tools offer
invaluable opportunities to health education prac-
titioners. Computational and simulation modeling can
be highly cost-effective and time-saving methods of
determining which interventions have the highest
potential for success, rather than a series of trial-and-
error efforts to test the effectiveness of various
interventions on this occupational segment.
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