
How Are Physical Conditions and Driving 
Errors of Commercial Large-Truck 

Drivers Associated with Injury Severity in 
Fixed-Object Collisions?



Introduction

Overall goal: To investigate the effect of large 

truck drivers’ physical conditions and driving errors 
on the severity of fixed-object crashes involving 
large trucks.

Data

Five years (2013-2017) of crash data from North 
Carolina provided by Highway Safety Information 
System (HSIS)

Paper Contribution

• Explores the physical conditions and driving errors 
of large-truck drivers that correlate with severe 
injuries in fixed-object crashes

• Investigates the pure effect of large-truck drivers’ 
behavior

• Applies a random parameter model to account for 
unobserved heterogeneity



Conceptual Framework



Marginal effects for significant variables of the ordered probit model with random 
parameters

Estimation results
Model results for the ordered probit Model with random and fixed Parameters

Variable Marginal Effects 

Fatal Severe
injury

Moderate
injury

Minor
injury

No injury

Physical 
Condition of the 
Driver
(Base: Normal)

Illness 2.32% 2.90% 12.14% 10.33% -27.69%

Fatigue 1.09% 1.55% 7.48% 7.55% -17.66%

Falling Asleep or Loss of Consciousness 1.34% 1.86% 8.75% 8.56% -20.51%

Impaired driving (Medications, Drugs, 
Alcohol)

1.21% 1.70% 8.08% 7.98% -18.98% 

Medical Condition 6.60% 6.37% 20.59% 12.49% -46.04%

Driving Error Disregarding signs and signals 0.18% 0.30% 1.76% 2.22% -4.46%

Speeding 0.79% 1.18% 5.95% 6.34% -14.25%

Failure to reduce speed 0.12% 0.20% 1.19% 1.54% -3.05%

Improper lane change 0.23% 0.38% 2.18% 2.68% -5.47%

Wrong-way Driving 0.70% 1.07% 5.48% 5.97% -13.22%

Oversteering 0.75% 1.14% 5.91% 6.52% -14.31%

Aggressive driving 0.96% 1.40% 6.99% 7.35% -16.70%

Operating defective equipment 0.20% 0.34% 1.98% 2.47% -4.99%

Road Lighting
(Base: Daylight)

Dusk -0.14% -0.26% -1.73% -2.56% 4.69%

Dawn 0.50% 0.78% 4.20% 4.80% -10.28%

Dark with Lighting -0.04% -0.07% -0.42% -0.58% 1.10%

Dark Without Lighting 0.06% 0.10% 0.62% 0.83% -1.61%

Road Surface
(Base: Dry)

Wet -0.14% -0.25% -1.60% -2.26% 4.24%

Snow -0.30% -0.62% -4.83% -8.68% 14.43%

Road Alignment 
(Base: Straight)

Curve 0.21% 0.36% 2.15% 2.75% -5.47% 

Ln (AADT) -0.05% -0.09% -0.53% -0.71% 1.37%

Speed Limit (Base: < 45) 0.0039 0.39% 0.74% 5.18% 8.22%



Key results form marginal effects

• Large truck drivers with a medical condition are 12.97% more likely to 
be involved in a fatal or severe injury crash. 

• Large truck drivers who have an illness are 5.22% more likely to be 
involved in fatal or severe injury crashes. 

• Fatigue driving increases the risk of fatal and severe crashes by 
2.7%. 

• Risk of fatal or severe crashes is increased by 2.9% having impaired
driving.

• Speeding and aggressive driving increase the risk of a fatal or severe 
injury crash by 1.97% and 2.7%, respectively. 



Implications of the results

• Periodic medical monitoring of truck 
drivers
 Truck drivers take the DOT’s medical exam 

every 24 months 

 Shorter intervals for better monitoring the 
drivers

• Regulations for shorter hours of service 
can prevent fatigue driving

• Using biometric driver monitoring 
systems to detect the signs of drowsy 
driving 

• Traffic violations can be trackable using 
advanced technologies such as 
connected trucks and truck platooning



Thank you!


