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Investigating obesity among professional drivers: The High Risk Professional

Driver Study

Abstract

Objective: The aim of this study is to detect the main indidt and transportation factors
associated with obesity and its prevalence amatiguit professional drivers (PDs).

Methods: We performed a cross-sectional questionnaire suiaya from PDsn( = 497) were
used for analyses.

Results: Sixty-one percent of participants were either oveght or obese according to their Body
Mass Index. Predictive factors for obesity wereveéting more than 40,000 miles per year (odds
ratio (OR) 4.20, confidence interval (Cl) 1.41-18.and hours spent behind the wheel per day (OR
1.27, Cl 1.02-1.58). Bus drivers had half the rnigkbeing obese compared to truck drivers (OR
0.45, CI 0.23-0.87). An inverse association wasaet between educational attainment and
obesity (OR 0.32, Cl 0.11-0.90).

Conclusions: PDs with high number of driving hours per day, mildriven per year and low
educational level should be subject to special atiloiwal programmes to reduce and prevent

obesity.
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INTRODUCTION

In recent years, the prevalence of obesity in adudis undergone a dramatic increase in developed
countries along with chronic conditions that arsoasated with higher mortality, morbidity and
absenteeism rates (Schmier et al., 2006). A higlvghence of overweight and obesity has been
observed especially among Professional Drivers YPAsderson et al., 2012; Moreno et al., 2006).
The primary reasons for this are the hours spetihgiin a cab, along with poor food choices
(Bigert et al., 2003) but several other factorsenéeen associated with overweight and obesity
among PDs (lack of physical activity, varying dngi shifts, etc.). Obesity is also considered an
important public health problem because it is assed with obstructive sleep apnea (OSA),
diabetes and hypertension (NIH report, 1998). Imtigaar, OSA is the cause of frequent
awakening at night and, hence, sleepiness duriagldly. For these reasons sleepiness and obesity
are considered important risk factors for trafiicidents among PDs (Rosso et al., 2007). An Israel
study stressed the fact that self-reported fatanek falling asleep at the wheel occurred frequently
in PDs who do not experience problems in sleepityualbinting to the importance of long working
hours and poor working conditions (Sabbagh-Ehrtichl., 2005). Indeed, sleepiness at the wheel is
a major contributing factor to the occurrence adramiss or actual accidents (Sagaspe et al., 2010).
Thus, the prevention of obesity among PDs should peority. It is likely that the hours driven per
day and miles driven per year are in some way blasdated to the ability to perform physical
activity and may also affect the diet of the drivdioreover, seniority may be associated with BMI
and obesity. The possible explanation is that Iterure as a professional driver might lead to
sedentary behaviour, lack of exercise and poor, diglich contribute to the risk of obesity.
Increased alcohol consumption and body mass inde&cated with increased years of driving
among transit vehicle operators were suggestedssiljje causes of this increased hypertension
(Ragland et al., 1997). It is also possible thaihareased risk of hypertension and obesity igedla

to the stress of driving long hours.



The purpose of this study is to investigate the tnmoportant factors that lead to obesity among
PDs. The data used are taken from the High RiskeBsmnal Driver (HiRis PD) study, and was
collected through anonymous questionnaires adrenmgdtin a context totally unrelated to the usual
inspections carried out by the Occupational He&lttysician (OHP) or by inspectors (health
officers, police officers, etc.). The HiRis PD sfudvestigated the characteristics of PDs who are a
high risk of accidents through a questionnaire {fi@r assessment of sleepiness, cell phone usg, etc.
and a measurement of their reaction times in diffesituations. Some of these data have been
published (Rosso et al., 2013) and some are umhsideration for publication or in the elaboration

phase.

The main study hypotheses that we tested werdrelpresence of a direct correlation between BMI
increase and PDs’ years of driving, mileage and$iotiwork and 2) the existence of differences in
BMI and obesity between truck drivers and bus dsve

In this regard, studies in recent decades have detnaded that PDs are at greater risk of diseases
related to excess caloric intake and sedentaryvibmiva(Cavagioni et al., 2010). Hannerz and
Tuchsen found that bus drivers tend to have high@ndardised hospital admission ratios for
circulatory diseases than truck drivers. They &g&md a significant excess risk of cerebrovascular
disease (CVD), one of the reasons probably beiagthe stress of driving long hours increases the
risk of hypertension and obesity (Hannerz et &01). Drawing from these studies, we hypothesize

that bus drivers might have higher BMI or a greatevalence of obesity than truck drivers.

MATERIALSAND METHODS

Study design

From October 1, 2012 to May 31, 2013 we conducteshirzey using a self-administered and
anonymous questionnaire during Certificate of FPemifenal Competence (CPC) courses for
professional truck and bus drivers. Study partigipavere recruited on a voluntary basis from

driving schools and associations across six towrtse province of Cuneo (an area of the Piedmont



region in northern Italy). The main purpose of CiP&ining is to set and maintain high safety and
driving standards among PDs (drivers of trucks @ntlses) across Europe. CPC training applies
to all Italian PDs whether they are full-time orrfgtime and whether they drive on public or private
roads. CPC compliance is necessary in order tce dsrofessionally but failure to complete the

course does not lead to driving licence suspension.

PDs were asked to fill in a questionnaire, whiatiuded a list of questions regarding the following
information: 1) PDs’ characteristics (7 questiom®w® age, years of service, educational level,
pharmacological treatment declared, smoking halitdfee consumption and BMI); 2) job
characteristics (6 questions regarding the sizel@ation of the company, type of routes travelled,
type of transport, mileage per year and hours akwer day); 3) PDs’ experiences and behaviours
at the wheel (10 questions aimed at investigatiogjdants and near misses, eating habits and
alcoholic beverage consumption on the job, the eepee of falling asleep at the wheel, the use of
cell phones or other sources of distraction whileinlg and two validated questionnaires, the Audit
C and the Chalder Fatigue questionnaire (Chaldal.,€1993)). The years of service referred to the
number of years that the subject had been a profeddriver. The hours spent behind the wheel
were estimated as the mean number of working hmerslay during the past year.

We used the BMI as a surrogate measure of bodBtaty Mass Index (BMI) was calculated as
weight divided by height squared and expressedgas’Kheight and weight were self-reported).
According to the standards established by the Wdedlth Organization, a BMI of 30 kgfnor
greater signifies obesity (WHO, 2000). Overweigtdswdefined by a BMI ranging between 25
kg/m?® and 29.9 kg/rh

The questionnaire also included the Alcohol Useobiers Identification Test Consumption
(AUDIT C), which is derived from the first three egtions of the full AUDIT (a gold standard of
identification tests, developed by WHO and consgtof 10 alcohol identification questions)

(Saunders et al., 1993).



Ethics approval was not required, because the ne@ds@a/olved anonymised records collected on a
voluntary basis (and, therefore, participants dat sign written informed consent) in which
participants could not be identified.

Statistical analysis

Descriptive statistics were used to report the @lence of various factors. Categorical data were
presented as numbers (percent), continuous dateass + standard deviation (SD) for normally
distributed variables. The Shapiro-Wilk test wasduto evaluate whether or not the distribution of
the variables was normal. The mean values of amygmwups were compared using the Student’s
T-test and the means of more than two groups w&sesaed using Analysis of Variance followed
by the Bonferroni multiple-comparison test. TheBeny2 test and the Fisher exact test were used
for comparing categorical variables.

A linear regression model using BMI as a continugaisable was used to estimate the association
between the work-related, individual, anthroponeeind medication intake variables, and the BMI
levels. The variables witR < 0.20 in the univariate linear regression analysgse employed in the
multivariate regression model. Variables that sihebwe-linearity or low frequency were excluded
from the multivariate model, whereas variables withre than two categories were transformed
into indicator (dummy) variables. The final moddts the linear regression analysis were
constructed using stepwise regression analysisetectsthe minimum set of predictors that
significantly (P < 0.05) maximized the model’RLogistic regression was applied to explain PDs’
obesity in relation to their demographic and warformation. The outcome variable was coded 1
for PDs who were obese (BMI30) and 0 otherwise. The analysis was undertakenliaws: we
fitted univariate logistic regression models tontiliy factors associated with obesity. We then
included in a multivariate logistic regression mipdée factors that were associated with the
outcome measure withR:Value < 0.20 in the univariate analysis. We adjistee odds ratios for
potential confounders, namely, demographic chariatts potentially associated with obesity: age,

years of driving experience, occupational categagffee and alcohol intake, smoking and



medication intake. Results were considered sigmficf P < 0.05. All statistical calculations were

performed on STATA software (version 11.0 STATA @anation, College Station, TX, USA).

RESULTS

We received responses to the questionnaire fromofi@7e 508 PDs participating in CPC courses.
In order to ensure anonymity, gender was not reduin the questionnaire. Table 1 shows the main
characteristics of PDs on the HiRis PD study.

We did not detect any differences in length of Eerbetween truck drivers and bus drivers (mean
number of years 18 and 18.9 respectivBly, 0.46) while the difference was statisticallyrsfigant
between obese and non-obese PDs (mean numberreflye& and 21.2 respectiveRy,= 0.009).

In our study population there was a higher prewaenf journeys on national routes made by bus
drivers compared to truck drivers (95.1% vs. 83.8%,0.003). No differences in educational level
were detected between truck and bus drivers (detarsin Table 1).

Twenty-nine percent of PDs declared themselves abstantial out-of-home eaters, 53%
home eaters, the remaining 18% claimed they ealsna¢dome or at restaurants indifferently. No
differences in BMI among these three groups wereated (mean BMI 26.4, 27.1 and 26.1
respectivelyP = 0.1). Twenty-one percent declared they drinkladdic beverages during working
hours or work breaks. Fifteen percent of the pigaicts have an AUDIT C scoreb (a score >4 for
men means the subject is probably drinking at utine&evels) (Rumpf et al., 2002), and the mean
score was higher in truck drivers than bus driigespectively 2.82 and 2.0P, < 0.01), as
previously reported in a specific article relatedhie HiRis PD study (Rosso et al., 2013).

Of the participants 90/497 (18.1%) declared the afsmedicines for reasons including allergies
3.8%, anxiety and depression 0.6%, diabetes 2%t beaditions 1.4% and high blood pressure
12.1%. Table 1 includes only data from questiorasaivhich were fully completed.

Eighty-two PDs (16.8%) had a body mass index irt@igaobesity (BMI> 30). Mean BMI was



statistically different between truck and bus drsv€7.3 versus 26.1 respectivdpy= 0.017).
Furthermore, bus drivers were at decreased rigibesity (unadjusted OR 0.45; Cl 0.23-0.B7
0.018). However, the lower prevalence of obesipt the observed in bus drivers is statistically
explained by the fact that truck drivers in ourdstdrive for more hours per day and for more miles
per year. Table 2 shows the effect of hours an@ésmilriven as potential mediators between the
predictor — truck vs. bus drivers — and the coodibf being obese.

In the univariate linear regression analysis, B&lldls were significantly related to seniority, heour
spent at the wheel, age, medication intake andatdumal achievement. The effects of smoking,
coffee intake, dietary habit (eating at home vsayafvom home) and drinking behaviours on the
BMI were insignificant. In the linear regressionabysis using BMI as a dependent variable, the
effects of length of servicg = .049,P = 0.015) and hours spent at the wh@et ((240,P = 0.001)

are significant (adjusted for medication intakegl #meir coefficients are positive, indicating ttfae
greater the length of service and the numbers ofshgpent at the wheel, the greater the BMI (data

shown in Table 3). This final model explained 7.¢®% adjusted) of the BMI variability.

The best predictive factors for obesity in the mraltate regression were travelling more than 40
thousand miles per year (OR 4.20, CI 1.41-12P6; 0.010) and the numbers of hours per day
spent at the wheel (OR 1.27, Cl 1.02-1B8&; 0.032). Obese PDs were more likely to reporintak
antihypertensive and antidiabetic drugs (OR 5.90,.66-20.95P = 0.006). An inverse association
was detected between educational attainment argltpbedeed, having attended high schools or
university was a protective factor against obe$®Rr 0.32, CI 0.11-0.90P = 0.031). Factors

associated with obesity and the relative odds eaegpresented in Table 4.

DISCUSSION
Studies in recent decades have demonstrated thethBZ higher mortality and morbidity rates
possibly related to obesity (Tuchsen et al., 20UBkleby et al., 1988) and that hypertension is one

of the main cardiovascular risk factors among Ralihauskiene, 2003).



In northwest Italy, the prevalence of normal-weighbjects among the working age population is
57.5%, while overweight and obese subjects areeptisely 30.3% and 7.8% (Gallus et al., 2013).
These data are much lower than those reported bghauwpt et al. in a recent study (27.7% of U.S.
workers are obese) (Luckhaupt et al., 2014).

In the present study, the prevalence of overweagitt obesity was higher (if compared with the
national data mentioned above), as more than Halthe population of PDs (61.6%) was
characterized as overweight or obese (respectd4l§% and 16.8%). These results are similar to
those reported by Lemos in a Brazilian study (pewee values of 47.8% and 16.2% for
overweight and obesity, respectively) and by Sabk&glich in an Israeli study (prevalence values
of 37.5% and 15% respectively), both involving kulrivers (Lemos et al., 2009; Sabbagh-Ehrlich
et al., 2005). In the United States the prevalesfcebesity among male employees who work as
motor vehicle operators was found to be much higfiren in our study (31.7%) (Caban et al., 2005)
and if we consider the data from a national surm@yducted in 2010 among U.S. long-haul truck
drivers, 69% were obese (Sieber et al., 2014). #&zBan study also reported a high prevalence rate
of overweight and obesity: 57.5% of the populatdribus drivers was characterized as overweight
and approximately 19.5% was considered obese ¢Hataal., 2012).

Our study was conducted in an area where the Medlitean diet is deep-rooted, nevertheless
obesity is a real problem among Italian PDs. Ougulte suggest the importance of driver seniority
and number of hours spent at the wheel as risbrfadf obesity (the greater the seniority and the
number of hours spent at the wheel, the greateBt8. This association was also seen in a
Colombian study that found a positive associatietwigen time spent traveling in motor vehicles
per week and overweight and abdominal obesity ézldPregonero et al., 2012). The inverse
association between educational attainment anditgbes higher-income countries might be
independent from socioeconomic status (socioecomostatus of our group of PDs was

homogeneous) and a high educational level is agp@aident protective factor against obesity. This



in agreement with a recent systematic review orais@ciation between educational attainment and
obesity (Cohen et al., 2013).

Obesity is not only an important risk factor foveral diseases but it appears to increase thefisk
accidents in operators of heavy commercial motdnickes. A study of BMI among heavy
transportation vehicle workers at the time of thaitial training suggests that there could be an
association between extreme obesity and vehickhesm(Anderson et al., 2012).

In our study, we registered significant differeneesBMI and obesity between truck and bus
drivers. The differences are mainly attributablehte differences in hours of work between the two
categories.

The present study was conducted investigating gelaample of PDs, most of whom work for
companies based in only one Italian province. Tharacteristic may appear as a limitation of the
study, however to our knowledge there are no Ideators which impact or influence the
application or interpretation of the results ofstistudy on a national basis. The study population
was selected from those doing the CPC and therenavaandomisation. The response rate was high
(blank questionnaires were considered as refusisyur opinion the main reason for this was
because participants had fully understood the m&paf the study and they trusted the course
instructor. The HiRis PD study was conducted tedethe most important predictive factors for
accidents and near misses, therefore the analysducted in the present study must be considered
as a secondary analysis. In addition, the restdt®ased on cross-sectional data that include anly
range of variables that can potentially determihestty among PDs (we do not record the role of
work-family conflict, lack of physical activity, vging driving shifts, etc.). Finally, the limitatns

of self-reported data are well known and clearlgdht® be considered in interpreting these results.
In Italy, there are no programs or defined straed@o support integrative approaches that address
health risk from both the work environment (physerad organizational) and individual behaviour.
The results highlighted in this study might proviglecious information to focus attention on PDs

at high risk of obesity, in particular those whovéagreater seniority, more demanding jobs (in



terms of hours spent at the wheel and miles drinenyear), and lower educational level. For these
reasons the assessment of risk in the categoripsf(& described by Legislative Decree 81/2008,
which reorganized legislation regarding safety aadurity in the workplace in Italy), should also
consider dedicating efforts to the prevention oésity, indicating the measures put in place by the
employer to reduce this risk factor. These measar@siot necessarily always the same but must be
specifically identified for each individual companfworksite nutrition education, wellness
screenings or worksite social supports organizedrbgloyers). In addition to reducing the number
of hours of work and the amount of mileage whersspale, it would be necessary to indicate which
strategies are designed to reduce the risk of tybéeir example: exercise classes, nutrition and
weight management sponsored by the company, orgosith fitness facilities etc.). The OHP
could play a key role by promoting and managingv@néion programs that counter hazards and
risks faced by workers both on and off the job. Beas might include:

1) weight management, through registered dieticiaeetird wellness programs that include
education, support, and cooperation of driver-segiaurants, as suggested by a previous
study (Whitfield Jacobson, 2007);

2) sedentary behaviour prevention, by carrying outcigppecourses for teaching simple
exercises to perform both on and off the job;

3) intensification of preventive efforts in the trudkiver category because our results suggest
this category has a higher prevalence of smokatdmtier numbers of subjects taking drug
therapy (data shown in Table 1).

The OHP should intensify checks on PDs:

» with a high number of hours and miles spent driviingorder to closely monitor weight and
reduce the common cardiovascular risk factors);

* who are either overweight or obese (working wittigtician who will create a plan based

on PDs’ working conditions, lifestyle and food mednces).



In conclusion, the results of this study show thhesity is prevalent in Italian PDs. Several
significant correlated risk factors were identifieoth on the individual and occupational level. The
implementation of educational programmes, partityldargeting obese PDs and promoting
increased awareness of the deleterious effectbadity, may help to improve PDs’ well-being and

to reduce accidents among this category.
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APPENDI X

Description of the main questionsrelated to this study

Main routes | usually travel (cross the option that best yisir situation):
a) on regional routes
b) on national routes

) on international routes

Dietary habit During work, | usually eat (breakfast / lunchirirer / snacks):
a) at the restaurant and/or at the roadside restaand/or at the bar
b) food brought from home

c) at home

Drinking alcohol in the workplacéHave you ever drunk alcohol during work or duriagch at




work?

a) Never, | only drink water or soft drinks
b) rarely

c) often

d) regularly while I am having lunch

Pharmacological treatment declareldtake on a regular basis or at least periodycall
a) sleeping pills

b) allergy medication

c) anti-diabetic medication

d) anti-epileptic drugs

e) antihypertensive drugs

f) cardiac medication

Driven distanceMy total yearly mileage estimate is:

Coffee intakeHow many cups of coffee do you consume daily?:

SmokingOnly if you are smoker:
a) | never smoke while driving

b) I usually smoke while driving

Time spent drivingAverage number of daily hours spent driving:

BMI: Enter your weight (in kilograms) and hei@ihtcentimetres) (to determine if you
are underweight, overweight, or within the nornzaige)
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TABLE 2. Multivariate analysis of driver categorgdaobesity
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TABLE 4. Multivariate analysis of Obesity Risk angpRDs



Table1

All Truck Bus PDswith | PDswith
Variable n(%) drivers drivers P- BMI| <30 | BMI>30 | P-Value
n(%) n(%) Value n(%) n(%)
Number of PDs 497 308 (73.2 113 (26. 407 (83.2)] 82 (16.8)
Age (year, mean * SD) 43.7+9.3 42.8+9.7 46.3+8 < 0.01 43.2+9 46.1+10.4 0.02
Seniority (year, mean #* 18.2+9.9 18 +9.9 18.9 +10| 0.46 175+9.4| 21.2+11) <0.01
SD)
Main routes:
4) national 376 (86.4)| 241(83.4) | 98(95.1) | <0.01 | 310(87.3)| 62(81.6) 0.19
5) international 59 (13.6) | 48 (16.6) 5(4.9) 45 (12.7) | 14 (18.4)
Educational level
« elementary schoo] 11 (2.4) 9(3.1) 2(1.8) 5(1.3) 5(6.4)
e middle school 274 (58.8)| 179 (62.1) | 64 (57.7) 0.14 | 216 (56.5)| 54 (69.2) | <0.01
« high school 174 (37.3)| 99 (34.4) 42 (37.8) 154 (40.3)| 19 (24.4)
. university degree 7 (15) 1 (04) 3 (27) 7 (18) 0 (O)
BMI
* normal £25) 188 (38.4)| 99 (32.8) 46 (41.4)
« overweight 219 (44.8)| 139 (46) 53 (47.8)
. class | Obesity 59 (121) 47 (156) 8 (72) 0.15 - - =
« class Il obesity 15(3.1) 11 (3.6) 3(2.7)
» class Ill obesity 8 (1.6) 6(2) 1(0.9)
Smoking 149 (35.6 121 (39.4 28 (25) <0.01 | 101 (24.9 14 (17.1) 0.13
Treatment declared
* none 407 (81.9)| 258 (83.8) | 80 (70.8) 345 (84.8)| 55 (67.1)
« antihypertensive | 59 (11.9) 34 (11) 21 (18.6) 32 (7.9) 26 (31.7)
« sedatives 2(0.4) 1(0.3) 1(0.9) 2(0.5) 0 (0)
. other drugs 24 (4.8) 12 (3.9) 9 (8) 23 (5.6) 1(1.2)
Coffee (number of cups, 3.1+2.1 3.4+2.4 2.841.8 0.04 3+1.9 3.8£3.4 0.19
mean = SD)
Driven distance 46.9+39 54+41.1 33.3+24.9 <0.01 44+36.9 | 56.7+21.4 <0.01
(miles/year x 1000, mean
SD)
Time spent driving (h/day,| 6.8%£2.6 7.7£2.4 5.8t1.9 | <0.01 6.61£2.6 8.2+2.3| <0.01
mean = SD)




Table 2

Obesity Obesity, adjusted for Obesity, adjusted for Obesity, adjusted
Variable potential confounders potential confounders for potential
and driven distance (a confounder s and
potential mediator) time spent driving
(a potential
mediator)
OR 95% CI OR 95% ClI OR 95% ClI OR 95% ClI
Truck vs. bus driver
referent: truck driver 1.0 NA 1.0 NA 1.0 NA 1.0 NA
bus driver 0.45 0.23- 0.19 0.05-0.70 0.31 0.08-1.16 0.34 | 0.09-1.31
0.87
Age 0.98 0.93-1.03 0.95 0.89-1.01 0.99 0.94-1.05
Main routes, national vs.
international
referent: national 1.87 0.66-5.29 3.04 0.90-10.22 1.97 | 0.59-6.53
international
Smoking 0.61 0.25-1.49 0.75 0.29-1.90 0.76 0.30-1.p4
Coffee intake 1.12 0.94-1.33 1.15 0.94-1.40 1.06 0.87-1.29
Taking antihypertensive 4.89 1.47-16.18 7.88 1.79-34.62 3.59 | 0.94-13.68
and antidiabetic drugs
Having attended high 0.33 0.12-0.96 0.22 0.07-0.73 0.38 0.13-1.13
schools or university
Driving miles 1.00 0.99-1.01
Time spent driving 1.25 | 1.00-1.56

" Indicates statistical significance:< 0.05.




Table3

Univariate analysis Final model (model R? = .086)

Variables Beta P-Value Beta ) 95% ClI P-Value
Time spent driving 0.25 <0.01 0.24 0.07 0.10-0.38 <0.01
Seniority 0.06 <0.01 0.04 0.02 0.01-0.09 0.01
Taking antihypertensive 1.32 0.01 0.96 0.49 -0.01-1.93 0.05
and antidiabetic drugs
Age 0.06 <0.01
Having attended high -0.69 0.02
schools or university
Coffee intake 0.18 0.05
Driving distance 0.01 0.37

Beta, standardized beta coefficient.




Table4

Final model with four

M odel with four

M odel with four

Variable variables variables, adjusted for variables, adjusted for
age age and seniority
OR 95% ClI OR 95% ClI OR 95% ClI
Driving > 40,000 miles/y 4.20] 1.41-1256] 4.06 1.35-12.26 | 3.42 1.12-10.43
Time spent driving 1.27 1.02-158 | 1.26 1.01-1.56 1.24 1.00-1.54
Having attended high 0.32 0.11-.90 0.27 0.09-0.81 0.29 0.09-0.87
schools or university
Taking antihypertensivé 5.90 | 1.66-20.95 | 8.02 1.95-33.00 | 7.40 1.75-31.26
and antidiabetic drugs
Age 0.97 0.92-1.03 0.93 0.85-1.02
Seniority 1.05 0.96-1.15

" Indicates statistical significande:< 0.05.




