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The Association Between Cardiovascular Disease Risk Factors and
Motor Vehicle Crashes Among Professional Truck Drivers
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Objective: This study assesses relationships between the Framingham
cardiovascular disease risk (CVD risk) score and prevalence of US
Department of Transportation (DOT)-reportable crashes in commercial
motor vehicle (CMV) drivers, after controlling for potential confounders.
Methods: Data were analyzed from CMV drivers (N =797) in a large cross-
sectional study. CVD risk was calculated for each driver. Adjusted odds
ratios (ORs) and 95% confidence intervals (95% Cls) between CVD risk and
DOT-reportable crashes were calculated. Results: Drivers in the two highest
CVD risk groups had significantly higher likelihood of crash (OR =2.08,
95% CI=1.20 to 3.63 and OR = 1.99, 95% CI = 1.05 to 3.77, respectively)
after adjusting for confounders. There was a significant trend of increasing
prevalence of crashes with an increasing CVD risk score (P =0.0298).
Conclusion: Drivers with a high CVD risk had a higher likelihood of a
crash after controlling for confounders.

eart disease is the leading cause of death in the United States

for both men and women, with around 610,000 deaths per
year.' The National Health and Nutrition Examination Survey data
showed that nearly 47% of adults had at least one risk factor for
cardiovascular disease (CVD).? CVD risk factors vary across ethnic,
socioeconomic, and/or occupational groups.' Truck drivers have
been shown to have a particularly high prevalence of CVD risk
factors.>~’

Drivers are required to have a Commercial Driver Medical
Examination (CDME) in order to become a licensed commercial
motor vehicle (CMV) driver. This CDME is valid for up to 24
months; however, a certificate can be given for less than 24 months
when it is desirable to monitor a condition, such as hypertension.®
Yet, CMV drivers have been shown to have poor overall
health®®7°~1% and a higher prevalence of CVD risk factors,®”’
particularly tobacco use, hypertension, and obesity, compared with
the general population.>~” The poor health status of truck drivers is
commonly attributed to both lifestyle and occupational factors that
include diet, physical inactivity, and prolonged sitting.*~®!1-12

From the Rocky Mountain Center for Occupational and Environmental Health,
Department of Family & Preventive Medicine, University of Utah School of
Medicine, Salt Lake City (Mr Ronna, Drs Thiese, Ott, Effiong, Murtaugh,
Hegmann), and Department of Industrial & Manufacturing Engineering,
Center for Ergonomics, University of Wisconsin, Milwaukee (Drs Kapel-
lusch, Garg).

Work was performed at the University of Utah and the University Wisconsin—
Milwaukee.

This research was supported, in part, by grants from the Centers for
Disease Control and Prevention (NIOSH), 1R010H009155-01, and
3TC420H008414 also by the ERC.

Signed informed consent was obtained from each driver or from their legal
guardian and the study protocol was reviewed and approved by the University
of Utah Institutional Review Board (IRB #22252) and the University of
Wisconsin—Milwaukee Institutional Review Board (IRB #07.02.297).

Additional sources of funding include the Universities and other, noncommercial
resources.

Dr Hegmann has had contact with NIOSH, reinclusion in NIOSHTIC.

No authors declared conflicts of interest.

Address correspondence to: Matthew S. Thiese, PhD, MSPH, 391 Chipeta Way,
Suites B & C, Salt Lake City, UT 84108 (Matt.Thiese @hsc.utah.edu).
Copyright © 2016 American College of Occupational and Environmental

Medicine
DOI: 10.1097/JOM.0000000000000806

828

Currently, there are an estimated three million CMV drivers
in the United States.'> In 2012, there were 333,000 large trucks
(large trucks defined as weighing more than 10,000 pounds)
involved in motor vehicle crashes in the United States.'* There
were 104,000 people injured in crashes involving large trucks with
79,000 (76%) of those injured having been occupants of other
vehicles or nonoccupants (pedestrians, cyclists, etc).'* In addition
to those injured, there were 3921 fatalities in crashes involving large
trucks, with 3224 (83%) of these fatalities having been occupants of
other vehicles or nonoccupants.'*

In 2012, the FMCSA estimated a total cost estimate of $38
Billon for crashes involving large trucks that caused injuries, and a
total of $40 Billon for fatal crashes.'> Many factors have been cited
as contributing causes to crashes such as speeding, distraction/
inattention, and impairment.'® In a 1989 study conducted by the
National Transportation Safety Board, 189 fatal truck accidents
were analyzed. Ten percent of the accidents were attributed to
medical problems, and of these 10%, 90% were classified as
cardiovascular-related.!” Other studies have shown that CVD has
been associated with an increased crash risk among private driv-
ers.'®2! Therefore, an understanding of the relationship between a
driver’s CVD risk factors and crashes is warranted.

CVDrrisk factors can be quantified using various risk scores and
risk calculators. The Framingham Risk Score has been used to assess
and predict a person’s individual risk for developing CVD over the
next 10 years.?? The scale provides a way to effectively quantify CVD
risk.>® The Framingham Risk Score is composed of blood pressure,
total cholesterol, high-density lipoprotein (HDL) cholesterol, smok-
ing, age, and blood pressure medications.”~>* This risk score has been
shown to be effective in predicting the development of CVD.*

The goal of this assessment was to analyze the relationship
between the CVD risk score and the prevalence of US Department
of Transportation (DOT)-reportable crashes among CMV drivers,
after controlling for potential confounding factors.

METHODS

Study Population and Design

This cross-sectional study was approved by the University of
Utah (IRB #22252) and the University of Wisconsin-Milwaukee
Institutional Review Boards (IRB #07.02.297). As a prior publi-
cation has detailed methods, abbreviated methods follow.>’

Participants (N = 858) were required to be a commercial truck
driver with a current U.S. commercial driver’s license (CDL) at the
time of study enrollment. Participants were enrolled from 2008 to
2011 at various truck stops and professional truck shows in Utah and
Wisconsin, and at truck shows in Kentucky, Texas, Nevada, and Iowa.
Informed consent was obtained from all participants. Demographic
and health information are provided in Table 1.

After enrollment and consent, participants completed com-
puter-based questionnaires. Research assistants provided assistance
to participants if they had any questions or difficulties. The ques-
tionnaire gathered demographic information, history of reportable
motor vehicle crashes, past medical history, physical activities,
hobbies, psychosocial factors, and many other elements.
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TABLE 1. Demographics and Cardiovascular Disease Risk
Factors

Variables N %
Gender”

Male 685 85.9
Race

White 687 86.2%

Black or African American 37 4.6%

Hispanic or Latino 49 6.1%

Other 21 2.6%

Decline to answer 3 0.4%
BMI

Underweight (<18.5kg/m?) 5 0.63%

Normal (18.5-24.9 kg/m?) 80 10.0%

Overweight (25-29.9 kg/m?) 219 27.5%

Obese (30-30.9 kg/m?) 379 47.6%

Morbidly obese (>40kg/m?) 114 14.3%
Smoke*

Yes 395 49.6
Regular exercise

Yes 460 57.7
Truck crash

Yes 308 38.6
Diagnosed with high blood pressure”

Yes 230 28.9
Alcohol

Yes 469 58.9
Diabetes mellitus

No 712 89.3
Variables Mean STD DEV
Age 47.2 10.5
BMI (kg/m?) 32.9 75
Weight, kg 103.4 242
Waist circumference, cm 113.2 17.3
Total weekly physical activity, min 281 365.9
Diastolic blood pressure, mm Hg 84.3 10.7
Systolic blood pressure, mm Hg" 131.9 17.4
HDL, mg/dL* 36.6 14.1
Total cholesterol, mg/dL* 191.5 41.2
Hemoglobin Alc 5.0 1.2
Glucose, mg/dL 121.7 54.8
Average 10-year cardiovascular disease risk' 8.9 8.2

“Variable used to calculate Framingham 10-year Cardiovascular Risk.

"Average 10-year cardiovascular disease risk is an estimate of an individual’s
chance (%) for developing CVD within the next ten years. Average 10-year risk was
calculated using the variables: systolic blood pressure, total cholesterol, HDL
cholesterol, smoking, age, and gender.

Research assistants recorded driver’s neck circumference,
chest circumference, waist circumference, hip circumference,
height, weight, and blood pressure. A finger-stick was analyzed,
including total cholesterol, HDL cholesterol, low-density lipopro-
tein (LDL) cholesterol, and triglyceride levels.

The entire enrollment process took an average of 1 hour and
all subjects were provided a $20 gift-card for participation. There
was no follow-up with participants, as this study was of cross-
sectional design.

Cardiovascular Risk Factor Exposures

The Framingham Heart Study was originally incepted in
1948.2>?* From that cohort study, the Framingham Risk Scale
has been developed®?~>* and was used to assess 10-year CVD risk
among this study population. The risk factors assessed were age,

gender, total cholesterol, HDL cholesterol, smoking, systolic blood
pressure, and use of blood pressure medications. A detailed descrip-
tion of CVD risk calculation is provided in Table 2. Each risk
variable (eg, total cholesterol) is assigned a point value on the basis
of the value of the risk variable, and the age and gender of the
participant. For example, a 45-year-old male who is a smoker with a
total cholesterol level of 205 mg/dL, an HDL level of 43 mg/dL, and
unmedicated systolic blood pressure of 135mm Hg received 3
points for age, 5 points for total cholesterol, 5 points for smoking,
1 point for HDL, and 1 point for systolic blood pressure. The points
are summed for a total score of 15 in this case, which translates to a
10-year CVD risk estimate of 20% for this participant.

The Framingham Risk Scale was used to quantify CVD risk
for each driver in this study. Drivers were categorized into seven
groups on the basis of the percentage risk for developing CVD
within the next 10 years. Each group included close to 100 partici-
pants to ensure stable estimates for each group. The groups ranged
from lowest risk (0%) to highest risk (21% to 30%) (Table 3).

Crash Outcomes Assessment

There was one question asked in the questionnaire that
assessed truck crashes among the truck drivers. The question
was: Have you ever had any reportable motor vehicle crashes? A
DOT-reportable crash is one that involved a fatality, an injury
requiring immediate treatment away from the scene, or any vehicle
involved having to be towed due to disabling damage.'®

Personal injury was not assessed as part of the questionnaire.
However, near misses, number of crashes, and cause of each crash
were each examined in the questionnaire.

Statistical Analysis

SAS 9.4 software (SAS Institute Inc., Cary, NC) was used for
data analysis. Multivariate logistic regression analysis was used to
analyze the relationship between CVD risk and DOT-reportable
crash. Each CVD risk group [eg, high-risk group (21% to 30%)] was
compared with the lowest risk group (0%) in order to assess the
relationship between increased CVD risk and DOT-reportable crash.

The potential confounding factors such as age, gender, body
mass index (BMI), cell phone use while driving in the city,
depression, alcohol and drug use, physical exhaustion, professional
driving time, sleep problems, sleep apnea, sitting time while not on
the road, diabetes, and psychosocial factors were assessed. Only
age, gender, BMI, and cell phone use while driving remained in the
adjusted model because they showed a relationship with CVD risk
and DOT-reportable accidents. Adjusted odds ratios (ORs) and
confidence intervals (Cls) were used to assess statistical signficance
at P value less than 0.05. Means and frequencies were used to
describe the population.

RESULTS

Demographic Data

Complete data for 797 of the 858 drivers enrolled (92.9%)
were available for analysis. Drivers were excluded from final
analyses for the following reasons: missing or incomplete ques-
tionnaire data, inconsistencies in their responses in the question-
naire, and enrolling in the study twice at different locations. One
complete data set was kept from duplicate participants.

Most drivers were male 685 (85.9%) (see Table 1), the mean
age was 47.2 years, and 687 (86.2%) participants were Caucasian.
Drivers had a mean BMI of 32.9 kg/m2 and 507 (61.9%) were
classified as obese (BMI >30kg/m?). Most drivers also reported
drinking alcohol at least once in the past year, 569 (58.9%). Drivers
reported weekly physical activity averaging 281 minutes and more
than half of the drivers reported participating in regular exercise.
However, 102 drivers (12.8%) reported no physical activity on a
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TABLE 2. Point Values Given for the Various CVD Risk Factors According to the Framingham Scale

Framingham Score Calculation

For Men

Total Cholesterol (mg/dL)

HDL (mg/dL)

Systolic Blood Pressure (mm Hg)

Smoking
Age, yrs Age Points 160-199 200-239 240-279 280+ Smoker

60+ 50-59 40-49 <40

120-129 130-139 140-159 160+

20-34 -9 4 7 9 11 8 -1 0 1 2 If untreated with medication
35-39 —4 0 1 1 2
40-44 0 3 5 6 8 5
45-49 3
50-54 6 2 3 4 5 3
55-59 8 If Treated with Medication
60-64 10 1 1 2 3 1 1 2 2 3
65-69 11
70-74 12 0 0 1 1 1
75-79 13
For Women
Total Cholesterol (mg/dL)" HDL (mg/dL) Systolic Blood Pressure (mm Hg)f

Smoking+

Age Age Points 160_-199 200-239 240-279 280+

Smoker 60+ 50-59 40-49 <40

120-129 130-139 140-159 160+

20-34 =7 4 8 11 13 9 -1
35-39 -3

40-44 0 3 6 8 10 7

45-49 3

50-54 6 2 4 5 7 4

55-59 8

60-64 10 1 2 3 4 2

0 1 2 If untreated with medication

1 2 3 4

If treated with medication
3 4 5 6

Scores for each individual risk factor (according to gender and age of the participant) were summed to give a total. The total score equated to a percentage used to quantify CVD

risk.

“Total cholesterol <160mg/dL has a 0 value for all age groups and both genders. +- Nonsmokers had a 0 value for all age groups and both genders.
fSystolic blood pressure <120 mm Hg has a 0 value for all age groups and both genders.

weekly basis. Drivers filled out information about their physical
activity and participation in individual sports and activities. MET
levels were derived using the information about the time and
frequency a driver spent performing a certain activity (eg, swim-
ming, running, walking). The mean MET level estimated from their
recalled activities was 12.97 £23.6 mL/kg/min. Drivers also
reported sitting on average 4.3 hours per day outside of work.
More than one-fourth of drivers (28.9%) had been told that
they had high blood pressure by a physician. Of those diagnosed

with high blood pressure, 76.9% reported taking medication to
lower their blood pressure. About 26.7% of drivers reported having
been diagnosed with high cholesterol and 50% of them were taking
cholesterol-lowering medication. A total of 308 (38.6%) drivers
reported having been in at least one DOT-reportable crash.

The Seven CVD Risk Categories

The average 10-year CVD risk percentage was 8.9% accord-
ing to the Framingham Risk Scale. This variable was derived by

TABLE 3. Adjusted Odds Ratios and 95% Confidence Intervals for Being Involved in a Crash for the Seven Groups of

Cardiovascular Disease Risks

Framingham 10-Year

Number or Drivers Reporting

95% Confidence

CVD Risk N (%) Having Been in a DOT Crash (%) Odds Ratio Intervals
Lowest risk (0%) 123 (15.4) 36 (29.3) 1.00 (Reference)
1-2% 149 (18.7) 47 (31.5) 1.14 0.67 1.94
3-5% 107 (13.4) 43 (40.2) 1.58 0.90 2.78
6—-8% 108 (13.6) 41 (38.0) 1.30 0.73 2.29
9-12% 120 (15.1) 48 (40.0) 1.45 0.83 2.54
13-20% 122 (15.3) 60 (49.2) 2.06" 1.18 3.60
Highest risk (21-30%) 68 (8.5) 33 (48.5) 2.00" 1.05 3.77
There was a significant trend in increased risk for crash across the CVD risk groups (P =0.0046).
*P < 0.05 adjusted for gender, body mass index, and cell phone use while driving in the city.
830 © 2016 American College of Occupational and Environmental Medicine
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FIGURE 1. Cardiovascular disease '|
(CVD) risk factor scores with odds ratios 067
and 95% confidence intervals for DOT-  *
reportable crash compared to the refer-

ence group (0% CVD risk).

adding up the total points for each individual CVD risk factor (see
Table 2). The total CVD risk score correlates with an individual risk
percentage according to the National Heart, Lung, and Blood
Institute (NHLBI).??> More than one-third of drivers (38.9%) had
a CVD risk percentage of 9% or higher, and nearly 10% of drivers
(8.5%) had arisk greater than 20%. Drivers with the highest risk for
CVD (Framingham Score >20%) and those with the second highest
risk (Framingham Score 16%-20%) were more likely have a
reportable crash than the drivers with the lowest risk score (0%),
OR =2.00 (95% CI, 1.05 to 3.77) and OR=2.06 (95% CI, 1.18 to
3.60), respectively (Table 3). There was a statistically significant
trend of increasing prevalence of crashes with an increasing CVD
risk score (P =0.0298). Analyses of quartiles and tertiles demon-
strated similar relationships but are not presented, as they were less
informative. Figure 1 shows the ORs and 95% CIs for the seven
CVD risk groups.

When drivers were divided up into risk categories on the basis
of CVD risk [low risk (0% to 9%), moderate risk (10% to 20%), and
high risk (>20%)], only the moderate risk group showed a signifi-
cantly higher OR than the low-risk group for reportable crashes,
OR =1.40 (95% CI, 1.00 to 1.95). The high-risk group did not show
a significant difference; however, the OR approached significance
(P=0.08), OR=1.60 (95% CI, 0.95 to 2.71).

DISCUSSION

As the CVD risk estimate rose, truck drivers had up to a
doubled risk of having been in a DOT-reportable accident. This
increased accident risk puts CMV drivers, as well as pedestrians
and other drivers at a greater risk for injury and death. Drivers
showed an average 10-year CVD risk of 8.9% according to the
Framingham Heart Scale, and more than one-third of the drivers
(38.9%) had a CVD risk of 9% or greater. Nearly 10% of drivers
(8.5%) had a CVD risk percentage greater than 20%. Truck drivers
also had a high prevalence of individual CVD risk factors such as
low HDL levels that averaged 36 mg/dL, smoking among nearly
half of the drivers, and more than half of the drivers (61.9%)
were obese.

Many other factors have been found to be associated with
crashes in truck drivers. In a recent analysis with the same cohort of
drivers, all of the following were associated with an increased risk of
crashes: increasing age, increasing truck driving experience, male
sex, low back pain, heart disease, pulse pressure, cell phone use,
feeling tense, and feeling physically exhausted after work.>> Many
of these factors are also related to CVD risk, including pulse
pressure, increasing age, and male sex. Other studies have shown
that truck drivers have an increased Erevalence of hypertension,
smoking, obesity, and diabetes.’ """
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Although drivers have mandatory participation in CDMEs
and licensing procedures, drivers continue to show high rates of
CVD risk factors. In a large cohort of drivers (N = 88,246), it was
found that the prevalence of obese (25.3% to 28.2%) and morbidly
obese (22.2% to 31.1%) drivers increased from the year 2005 to
2012.%° In addition, it was found that the prevalence of drivers with
four or more health conditions increased from 0.5% to 2.3% and the
number of drivers with three or more health conditions increased
from 2.7% to 8.8%.*® Thus, CMV drivers’ health appears to be
getting worse, despite the medical examination all drivers take at
least every 24 months.

One reason for the elevated CVD risk factors and overall poor
health of truck drivers could be that physical activity and exercise
intensit%may be lower in truck drivers than in other occupational
groups.”’ Drivers in our study reported not meeting the minimum
physical activity recommendations for adults of 150 minutes per
week of moderate to vigorous exercise.”’ Drivers also reported
sitting an average 4.3 hours per day while not on the road. Lack of
moderate to vigorous physical activity on a regular basis along with
excess sitting time (both occupationally and in leisure time) may
have an adverse imJ)act on drivers’ cardiovascular health and of
chronic diseases.>®

There have been few interventional studies to address CVD
risk factors in truck drivers,'>*®7*° many of whom are largely
unable to participate in traditional health promotion programs
due to occupational demands'? of long haul driving. Interventional
studies should be aimed at helping truck drivers improve their
cardiovascular health. Successful, truck driver specific exercise
and nutrition interventions may help drivers obtain more physical
activity and proper nutrition while on the road.

To our knowledge, this is the first study to systematically
evaluate CVD risk factors/scores and DOT-reportable crashes
within CMV drivers. Strengths of the study include the large sample
of CMV drivers and objective measurements of BMI, cholesterol,
HDL cholesterol, and blood pressure. Weaknesses of this study
include the usual limitations associated with a cross-sectional study.
These include the potential for recall biases, although to produce
this study’s results, would require the bias or confounder to incre-
mentally increase across the categories. Longitudinal studies are
needed to confirm these results. Studies would also need to assess
whether an improvement of CVD risk factors or overall cardiovas-
cular health is associated with a decrease in crash frequency among
CMV drivers over time.

CONCLUSION

Truck drivers with higher risks for CVD also have a greater
risk of having been in motor vehicle crashes than drivers who were

831

Copyright © 2016 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited



Ronna et al

JOEM e Volume 58, Number 8, August 2016

at a lower risk for CVD. Cohort studies are needed to further
evaluate the relationship between CVD risk and crashes in CMV
drivers. The lifestyle and work environment of CMV drivers may
contribute to these elevated CVD risk factors. The high prevalence
of CVD risk factors among truck drivers may provide additional
opportunities for crash prevention such as interventions aimed at
improving drivers’ health.

ACKNOWLEDGMENTS

The authors wish to acknowledge the contributions of numer-

ous individuals, many of whom perform volunteer or only partially
compensated work on this project.

10.

11.

12.

13.

832

REFERENCES

. Kochanek KD, Xu J, Murphy SL. Deaths: Final Data for 2009. In: National

Vital Statistics Reports. Hyattsville, MD: National Center for Health
Statistics; 2012. 60:1-117.

. Fryar CD, Chen TC, Li X. Prevalence of uncontrolled risk factors for

cardiovascular disease: United States,
2012;103:1-8.

1999-2010. NCHS Data Brief.

. Robinson CF, Burnett CA. Truck drivers and heart disease in the United

States, 1979-1990. Am J Ind Med. 2005;47:113—-119.

. Sangaleti CT, Trincaus MR, Baratieri T, et al. Prevalence of cardiovascular

risk factors among truck drivers in the South of Brazil. BMC Public Health.
2014;14:063.

. Sieber WK, Robinson CF, Birdsey J, et al. Obesity and other risk factors: the

national survey of U.S. long-haul truck driver health and injury. Am J Ind
Med. 2014;57:615-626.

. Solomon AlJ, Doucette JT, Garland E, McGinn T. Healthcare and the long

haul: long distance truck drivers—a medically underserved population. Am J
Ind Med. 2004;46:463-471.

. Stoohs RA, Bingham LA, Itoi A, Guilleminault C, Dement WC. Sleep and

sleep-disordered breathing in commercial long-haul truck drivers. Chest.
1995;107:1275-1282.

. Federal Motor Carrier Safety Administration (FMCSA). DOT Medical Exam

and Commercial Motor Vehicle Certification: About the Exam. Available at:
https://www.fmcsa.dot.gov/medical/driver-medical-requirements/dot-medic
al-exam-and-commercial-motor-vehicle-certification. Accessed March 3,
2016.

. Anderson JE, Govada M, Steffen TK, et al. Obesity is associated with the

future risk of heavy truck crashes among newly recruited commercial drivers.
Accid Anal Prev. 2012;49:378-384.

Apostolopoulos Y, Sonmez S, Shattell MM, Belzer M. Worksite-induced
morbidities among truck drivers in the United States. AAOHN J.
2010;58:285-296.

Apostolopoulos Y, Sonmez S, Shattell MM, Gonzales C, Fehrenbacher C.
Health survey of U.S. long-haul truck drivers: work environment, physical
health, and healthcare access. Work. 2013;46:113-123.

Thiese MS, Effiong AC, Ott U, et al. A clinical trial on weight loss among
truck drivers. Int J Occup Environ Med. 2015;6:104—112.

Occupational Outlook Handbook, 2014-15 Edition, Heavy and Tractor-
trailer Truck Drivers. Bureau of Labor Statistics, U.S. Department of Labor;
2015. Available at: http://www.bls.gov/ooh/transportation-and-material-
moving/heavy-and-tractor-trailer-truck-drivers.htm. Accessed October 21,
2015.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

. Traffic Safety Facts 2012 Data Large Trucks. U.S. Department of Trans-

portation- National Highway Traffic Safety Administration; 2014. Available
at: http://www-nrd.nhtsa.dot.gov/Pubs/811868.pdf. Accessed October 21,
2015.

. U.S. Department of Transportation. Pocket Guide to Large Truck and Bus

Statistics, 2014. Federal Motor Carrier Safety Administration: Office of
Analysis, Research and Technology. 2014. Available at: https://www.fmcsa.
dot.gov/sites/fmcsa.dot.gov/files/docs/FMCS A %20Pocket%20Guide %20
to%20Large%20Truck%20and%20Bus%20Statistics %20-%200ctober %
202014%20Update%20(2).pdf. Accessed March 2, 2016.

Federal Motor Carrier Safety Administration (FMCSA). Large Truck and
Bush Crash Facts 2012. 2012. Available at: https://www.fmcsa.dot.gov/

safety/data-and-statistics/large-truck-and-bus-crash-facts-2012.  Accessed
March 2, 2016.

. Fatigue, Alcohol, Other Drugs and Medical Factors in Fatal-to-Driver Heavy

Truck Crashes. PB90-917992, NTSB/SS-90/01. N.T.S. Board; 1990.

Akiyama T, Powell JL, Mitchell LB, Ehlert FA, Baessler C. Resumption of
driving after life-threatening ventricular tachyarrhythmia. N Engl J Med.
2001;345:391-397.

Halinen MO, Jaussi A. Fatal road accidents caused by sudden death of the
driver in Finland and Vaud, Switzerland. Eur Heart J. 1994;15:888—894.

Oliva A, Flores J, Merigioli S, et al. Autopsy investigation and Bayesian
approach to coronary artery disease in victims of motor-vehicle accidents.
Atherosclerosis. 2011;218:28-32.

Waller JA. Chronic medical conditions and traffic safety: review of the
California experience. N Engl J Med. 1965;273:1413-1420.

National Heart, Lung, and Blood Institute. Estimate of 10-Year Risk for
Coronary Heart Disease Framingham Point Scores. Available at: http:/
www.nhlbi.nih.gov/health-pro/guidelines/current/cholesterol-guidelines/
quick-desk-reference-html/10-year-risk-framingham-table. Accessed
December 10, 2014.

Grundy SM, Pasternak R, Greenland P, Smith Jr S, Fuster V. Assessment of
cardiovascular risk by use of multiple-risk-factor assessment equations: a
statement for healthcare professionals from the American Heart Association
and the American College of Cardiology. Circulation. 1999;100:1481-1492.

Wilson PW, D’Agostino RB, Levy D, Belanger AM, Silbershatz H, Kannel
WB. Prediction of coronary heart disease using risk factor categories.
Circulation. 1998;97:1837-1847.

Thiese MS, Ott U, Robbins R, et al. Factors associated with truck crashes in a
large cross section of commercial motor vehicle drivers. J Occup Environ
Med. 2015;57:1098-1106.

Thiese MS, Moffitt G, Hanowski RJ, et al. Commercial driver medical
examinations: prevalence of obesity, comorbidities, and certification out-
comes. J Occup Environ Med. 2015;57:659—-665.

2008 Physical Activity Guidelines for Americans. U.S. Department of Health
and Human Services; 2008. Available at: http://health.gov/paguidelines/pdf/
paguide.pdf. Accessed October 1, 2015.

Holmes SM, Power ML, Walker CK. A motor carrier wellness program:
development and testing. Transport J. 1996;35:33—48.

Roberts S, York J. Technical Memorandumn Number Three: Pilot Test
Results and Marketing Plan. EM.C.S. Administration, Editor. Washington,
DC: US Department of Transportation, Federal Motor Carrier Safety Admin-
istration; 1999. Available at: https://cms.fmcsa.dot.gov/sites/fmcsa.dot.gov/
files/docs/WELLNESS-6.pdf. Accessed June 6, 2016.

Ng MK, Yousuf B, Bigelow PL, van Eerd D. Effectiveness of health
promotion programmes for truck drivers: a systematic review. Health Edu
J. 2015;74:1-17.

© 2016 American College of Occupational and Environmental Medicine

Copyright © 2016 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited


https://www.fmcsa.dot.gov/medical/driver-medical-requirements/dot-medical-exam-and-commercial-motor-vehicle-certification
https://www.fmcsa.dot.gov/medical/driver-medical-requirements/dot-medical-exam-and-commercial-motor-vehicle-certification
https://www.fmcsa.dot.gov/medical/driver-medical-requirements/dot-medical-exam-and-commercial-motor-vehicle-certification
http://www.bls.gov/ooh/transportation-and-material-moving/heavy-and-tractor-trailer-truck-drivers.htm
http://www.bls.gov/ooh/transportation-and-material-moving/heavy-and-tractor-trailer-truck-drivers.htm
http://www.bls.gov/ooh/transportation-and-material-moving/heavy-and-tractor-trailer-truck-drivers.htm
http://www-nrd.nhtsa.dot.gov/Pubs/811868.pdf
http://www-nrd.nhtsa.dot.gov/Pubs/811868.pdf
https://www.fmcsa.dot.gov/sites/fmcsa.dot.gov/files/docs/FMCSA%2520Pocket%2520Guide%2520to%2520Large%2520Truck%2520and%2520Bus%2520Statistics%2520-%2520October%25202014%2520Update%2520%20(2).pdf.
https://www.fmcsa.dot.gov/sites/fmcsa.dot.gov/files/docs/FMCSA%2520Pocket%2520Guide%2520to%2520Large%2520Truck%2520and%2520Bus%2520Statistics%2520-%2520October%25202014%2520Update%2520%20(2).pdf.
https://www.fmcsa.dot.gov/sites/fmcsa.dot.gov/files/docs/FMCSA%2520Pocket%2520Guide%2520to%2520Large%2520Truck%2520and%2520Bus%2520Statistics%2520-%2520October%25202014%2520Update%2520%20(2).pdf.
https://www.fmcsa.dot.gov/sites/fmcsa.dot.gov/files/docs/FMCSA%2520Pocket%2520Guide%2520to%2520Large%2520Truck%2520and%2520Bus%2520Statistics%2520-%2520October%25202014%2520Update%2520%20(2).pdf.
https://www.fmcsa.dot.gov/safety/data-and-statistics/large-truck-and-bus-crash-facts-2012
https://www.fmcsa.dot.gov/safety/data-and-statistics/large-truck-and-bus-crash-facts-2012
https://www.fmcsa.dot.gov/safety/data-and-statistics/large-truck-and-bus-crash-facts-2012
http://www.nhlbi.nih.gov/health-pro/guidelines/current/cholesterol-guidelines/quick-desk-reference-html/10-year-risk-framingham-table
http://www.nhlbi.nih.gov/health-pro/guidelines/current/cholesterol-guidelines/quick-desk-reference-html/10-year-risk-framingham-table
http://www.nhlbi.nih.gov/health-pro/guidelines/current/cholesterol-guidelines/quick-desk-reference-html/10-year-risk-framingham-table
http://www.nhlbi.nih.gov/health-pro/guidelines/current/cholesterol-guidelines/quick-desk-reference-html/10-year-risk-framingham-table
http://health.gov/paguidelines/pdf/paguide.pdf
http://health.gov/paguidelines/pdf/paguide.pdf
https://cms.fmcsa.dot.gov/sites/fmcsa.dot.gov/files/docs/WELLNESS-6.pdf
https://cms.fmcsa.dot.gov/sites/fmcsa.dot.gov/files/docs/WELLNESS-6.pdf

	Outline placeholder
	REFERENCES


