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Anne T. McCartt, Eric R. Teoh. Tracking progress in teenage driver crash 
risk in the United States since the advent of graduated driver licensing 
programs. Pages 1-9.  

Introduction: This study examined U.S. teenagers' crash rates since 1996, when the first 
graduated driver licensing (GDL) program in the United State was implemented. 
Methods: Passenger vehicle driver crash involvement rates for 16–19 and 30–59 (middle-
aged) year-olds were examined, using data from the Fatality Analysis Reporting System, 
National Automotive Sampling System General Estimates System, Census Bureau, and 
National Household Travel Surveys. Results: Per capita fatal and police-reported crash 
rates in 2012 were lower for 16&#xa0;year-olds than for middle-aged drivers but older 
teenagers' rates were higher. Mileage-based fatal and police-reported crash rates in 2008 
were higher for teenagers than for middle-aged drivers and higher for 16–17&#xa0;year-
olds than for older teenagers. In 1996–2012, teenagers' per capita fatal and police-
reported crash rates declined sharply, especially for 16–17&#xa0;year-olds, and more so 
than for middle-aged drivers. Substantial declines also occurred in teenagers' mileage-
based fatal and police-reported crash rates from 1995–96 to 2008, generally more so 
than for middle-aged drivers. Regarding factors in fatal crashes in 1996 and 2012, 
proportions of young teenagers' crashes occurring at night and with multiple teenage 
passengers declined, more so than among older teenagers and middle-aged drivers. The 
proportion of fatally injured drivers who had been drinking declined for teenagers but 
changed little for middle-aged drivers. Improvements were not apparent in rates of 
driver errors or speeding among teenage drivers in fatal crashes. Conclusions: Teenage 
drivers' crash risk dropped during the period of implementation of GDL laws, especially 
fatal crash types targeted by GDL. However, teenagers' crash risk remains high, and 
important crash factors remain unaddressed by GDL. Practical applications: Although this 
study was not designed to examine the role of GDL, the results are consistent with the 
increased presence of such laws. More gains are achievable if states strengthen their 
laws. 

 Keywords: Teenage drivers; Teenage driver crash risk; Graduated driver 
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Samuel D. Towne Jr., Matthew Lee Smith, Aya Yoshikawa, Marcia G. Ory. 
Geospatial distribution of fall-related hospitalization incidence in Texas. 
Pages 11-16. 

Introduction: With the rapid growth of the aging U.S. population, the incidence of falls 
and fall-related injuries is expected to rise. We examined incidence and characteristics of 
fall-related hospitalizations (falls) among Texans aged 50 and older, by geography and 
across time. Method: We calculated fall-related hospitalization incidence rates (65 and 
older), identified fall ‘hot spots,’ and examined availability of fall-prevention 
programming. Results: The incidence of fall-related hospitalizations for older adults 
increased by nearly 20% from 2007 to 2011. There were clusters of ‘hot spot’ counties 
throughout the state, many of which lack fall prevention programs. Conclusions: 
Increased efforts are needed to identify older adults at elevated risk for falling and 
develop referral systems for promoting evidence-based fall prevention programs at 
multiple levels accounting for geographic settings. Practical applications: Geospatial 
investigations can inform strategic planning efforts to develop clinical-community 
partnerships to offer fall prevention programming in high risk areas. 
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Young-Jun Kweon. What affects annual changes in traffic safety? A 
macroscopic perspective in Virginia. Pages 17-21.  

Introduction: Virginia saw a 20% reduction in traffic fatalities in 2008, an unprecedented 
annual reduction since 1950, and safety stakeholders in Virginia were intrigued about 
what caused such large a reduction and more generally what affects traffic safety from a 
macroscopic perspective. Method: This study attempted to find factors associated with 
such a reduction using historical data of Virginia. Specifically, the study related 18 factors 
to seven traffic safety measures. Results: In terms of annual changes, the study found 
that typical crash exposures were not generally associated with the seven measures, 
while two economic indicators (unemployment rate and U.S. Consumer Price Index [CPI]) 
were strongly associated with most of them. Conclusion: Annual changes in the CPI and 
unemployment rate account for about half of the annual changes in total and fatal crash 
counts, respectively. On average, a 1 point increase in CPI and a 1% increase in the 
unemployment rate are associated with about 2,500 fewer traffic crashes and about 40 
fewer fatal crashes annually in Virginia, respectively. 
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Kirolos Haleem, Albert Gan. Contributing factors of crash injury severity 
at public highway-railroad grade crossings in the U.S. Pages 23-29.  

Introduction: The Moving Ahead for Progress in the 21st Century (MAP-21) includes a 
separate program that supports safety improvements to reduce the number of fatalities 
and injuries at public highway-railroad grade crossings (HRGCs). This study identifies the 
significant factors affecting crash injury severity at public HRGCs in the United States. 
Method: Crashes from 2009 through 2013 on 5,528 public HRGCs, extracted from the 
Federal Railroad Administration database, were used in the analysis. A comprehensive list 
of risk factors was explored. Examples include predictors related to geographic region of 
crash, geometry (e.g., area type and pavement marking type), railroad (e.g., warning 
device type and railroad class), traffic (e.g., train speed and vehicles annual average 
daily traffic “AADT”), highway user (e.g., driver age and gender), and environment (e.g., 
lighting and weather conditions). The study used the mixed logit model to better capture 
the complex highway user behavior at HRGCs. Results: Female highway users were at 
higher risk of involvement in injuries and fatalities compared to males. Higher train 
speeds, very old drivers, open areas, concrete road surface types, and railroad 
equipment striking highway users before crash, were all found to increase the injury 



likelihood. On the other hand, young and middle-age drivers, non-passing of standing 
vehicles at HRGCs, industrial areas, and presence of warning bells were found to reduce 
injuries and fatalities. Conclusions: The mixed logit model succeeded in identifying 
contributing factors of crash severity at public HRGCs and potential countermeasures to 
reduce both fatalities and injuries are suggested. Practical applications: It is important to 
install warning bells at public HRGCs, especially at those with high number of injury and 
fatality crashes. Enforcement of traffic nearby HRGCs is necessary to prevent vehicles 
from overtaking of standing vehicles. 

 Keywords: Public highway-railroad grade crossings; Crash severity; Mixed logit 
model; Fatality; Injury; Crash countermeasures 

Stephanie A. Whetsel Borzendowski, Ashley A. Stafford Sewall, Patrick J. 
Rosopa, Richard A. Tyrrell. Drivers' judgments of the effect of headlight 
glare on their ability to see pedestrians at night. Pages 31-37.  

Introduction: Several studies have concluded that pedestrians typically overestimate 
their own conspicuity to approaching drivers at night. The present experiments extended 
this research by exploring the accuracy of drivers' judgments of pedestrian conspicuity 
while facing varying degrees of headlight glare. Method: In Experiment 1, participants on 
an open road estimated their ability to see a roadside pedestrian in each of two clothing 
configurations and with each of three different glare intensities present. In Experiment 2, 
participants responded to a roadside pedestrian under the same open road conditions; 
the participants were naïve with regard to both the position of the pedestrian and to the 
clothing and glare manipulations. Results: Consistent with earlier research, estimates of 
response distance were, on the average, over three times greater than actual recognition 
distance. The extent to which participants overestimated conspicuity was greater when 
the pedestrian wore a retroreflective vest, and participants incorrectly judged that 
headlight glare would not degrade drivers' ability to see a pedestrian wearing a 
retroreflective vest. Conclusions and Practical Applications: These results confirm that 
road users' understanding of issues involving drivers' night vision is limited. These 
misunderstandings may result in road users behaving in ways that increase the risk of 
nighttime collisions with pedestrians. 

 Keywords: Night driving; Pedestrians; Conspicuity; Headlight glare 

Nick Turner, Sean Tucker, E. Kevin Kelloway. Prevalence and 
demographic differences in microaccidents and safety behaviors among 
young workers in Canada. Pages 39-43.  

Introduction: The present study examines the self-reported frequency of non-lost work 
time workplace injuries (“microaccidents”) and the frequency of three types of work-
related safety behaviors (i.e., safety voice, safety compliance, and safety neglect) 
recalled over a four-week period. Method: We analyzed data on microaccidents and 
safety behaviors from 19,547 young workers (aged 15–25&#xa0;years, 
Mdn&#xa0;=&#xa0;18&#xa0;years; 55% male) from multiple Canadian provinces. 
Results: Approximately one-third of all young workers recalled experiencing at least one 
microaccident at work in the last four weeks. Comparisons across three age groups 
revealed that younger workers, particularly between the ages of 15–18, reported more 
frequent microaccidents, less safety voice, less safety compliance, and more safety 
neglect than workers aged 19–22. This pattern of results also held for comparisons 
between workers in 19–22 and 23–25 age groups, except for safety voice which did not 
differ between these two older age groups. In terms of gender, males and females 
reported the same frequency of microaccidents, but males reported more safety voice, 
more safety compliance, and more safety neglect than females did. The results and 
limitations of the present study are discussed. Conclusion: Frequency of microaccidents 
and safety behavior vary among young worker age sub-groups. 
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Margaret E. Mattson, Rong Cai, Albert Woodward. Emergency 
department visits vs. fatalities among substance-impaired underage 
youths involved in motor vehicle crashes. Pages 45-51.  

Introduction: Emergency department (ED) visits resulting from motor vehicle crashes 
(MVCs) among individuals younger than 21 impaired by alcohol and/or drugs have been 
less studied than MVC fatalities. Method: Using data from 2004 to 2011, we compare the 
magnitude and pattern of national ED visit and mortality data for alcohol- and drug-
impaired youths involved in MVCs. Results: Temporal patterns of ED visits are similar to 
those of fatalities, but the two differ in magnitude. The ratio of ED visits to fatalities is 
3.5:1; alcohol related events involvement dominates other drugs in both categories. 
Discussion: The volume of injuries serious enough to warrant ED visits imposes 
significant health, social, and financial burdens. In ED visits, alcohol is the prime source 
of MVC morbidity burden; other drugs consistently contribute less. Practical applications: 
These incidents are persistent and require interventions aimed at multiple levels of 
prevention, including stricter corrective steps earlier in the impaired driving career to 
reduce subsequent incidents. ED visits for MVC injuries can be important “teachable 
moments.” Limitations of the study indicate the need for improved surveillance of 
underage substance-involved crashes. 

 Keywords: Motor vehicle crashes; Substance use; Morbidity; Mortality; Underage 
drinkers 

Malin Mattson, Johnny Hellgren, Sara Göransson. Leader communication 
approaches and patient safety: An integrated model. Pages 53-62.  

Introduction: Leader communication is known to influence a number of employee 
behaviors. When it comes to the relationship between leader communication and safety, 
the evidence is more scarce and ambiguous. The aim of the present study is to 
investigate whether and in what way leader communication relates to safety outcomes. 
The study examines two leader communication approaches: leader safety priority 
communication and feedback to subordinates. These approaches were assumed to affect 
safety outcomes via different employee behaviors. Method: Questionnaire data, collected 
from 221 employees at two hospital wards, were analyzed using structural equation 
modeling. Results: The two examined communication approaches were both positively 
related to safety outcomes, although leader safety priority communication was mediated 
by employee compliance and feedback communication by organizational citizenship 
behaviors. Conclusion: The findings suggest that leader communication plays a vital role 
in improving organizational and patient safety and that different communication 
approaches seem to positively affect different but equally essential employee safety 
behaviors. Practical applications: The results highlights the necessity for leaders to 
engage in one-way communication of safety values as well as in more relational feedback 
communication with their subordinates in order to enhance patient safety. 

 Keywords: Safety compliance; Organizational citizenship behavior; Incident 
reporting; Safety performance 

Sabine Wilke, Arnab Majumdar, Washington Y. Ochieng. The impact of 
airport characteristics on airport surface accidents and incidents. Pages 
63-75.  

Introduction: Airport surface safety and in particular runway and taxiway safety is 
acknowledged globally as one of aviation's greatest challenges. To improve this key area 
of aviation safety, it is necessary to identify and understand the causal and contributing 



factors on safety occurrences. While the contribution of human factors, operations, and 
procedures has been researched extensively, the impact of the airport and its associated 
characteristics itself has received little or no attention. Method: This paper introduces a 
novel methodology for risk and hazard assessment of airport surface operations, and 
models the relationships between airport characteristics, and (a) the rate of occurrences, 
(b) the severity of occurrences, and (c) the causal factors underlying occurrences. 
Results: The results show for the first time how the characteristics of airports, and in 
particular its infrastructure and operations, influence the safety of surface operations. 

 Keywords: Airport surface safety; Safety data; Causal factors; Airport 
characteristics 

Jessica B. Cicchino, Jessica S. Jermakian. Vehicle characteristics 
associated with LATCH use and correct use in real-world child restraint 
installations. Pages 77-85.  

Introduction: The objective of this study was to determine if vehicle features associated 
with LATCH ease-of-use in laboratory studies with volunteers predict LATCH use and 
misuse in real-world child restraint installations. Method: Vehicle characteristics were 
extracted from prior surveys of more than 100 top-selling 2010–13 vehicles. Use and 
correct use of LATCH was determined from records of more than 14,000 child restraint 
installations in these vehicles that were inspected by child passenger safety technicians 
at Safe Kids car seat checkup events during 2010–12. Logistic regression was used to 
examine the association between vehicle features and use and correct use of lower 
anchors and top tethers, controlling for other relevant installation features. Results: 
Lower anchors were more likely to be used and correctly used when the clearance angle 
around them was greater than 54°, the force required to attach them to the lower 
anchors was less than 178&#xa0;N, and their depth within the seat bight was less than 
4&#xa0;cm. Restraints were more likely to be attached correctly when installed with the 
lower anchors than with the seat belt. After controlling for lower anchor use and other 
installation features, the likelihood of tether use and correct use in installations of 
forward-facing restraints was significantly higher when there was no hardware present 
that could potentially be confused with the tether anchor or when the tether anchor was 
located on the rear deck, which is typical in sedans. Conclusions: There is converging 
evidence from laboratory studies with volunteers and real-world child restraint 
installations that vehicle features are associated with correct LATCH use. Practical 
applications: Vehicle designs that improve the ease of installing child restraints with 
LATCH could improve LATCH use rates and reduce child restraint misuse. 
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Emma Tivesten, Marco Dozza. Driving context influences drivers' 
decision to engage in visual–manual phone tasks: Evidence from a 
naturalistic driving study. Pages 87-96.  

Introduction: Visual–manual (VM) phone tasks (i.e., texting, dialing, reading) are 
associated with an increased crash/near-crash risk. This study investigated how the 
driving context influences drivers' decisions to engage in VM phone tasks in naturalistic 
driving. Method: Video-recordings of 1,432 car trips were viewed to identify VM phone 
tasks and passenger presence. Video, vehicle signals, and map data were used to classify 
driving context (i.e., curvature, other vehicles) before and during the VM phone tasks 
(N&#xa0;=&#xa0;374). Vehicle signals (i.e., speed, yaw rate, forward radar) were 
available for all driving. Results: VM phone tasks were more likely to be initiated while 
standing still, and less likely while driving at high speeds, or when a passenger was 
present. Lead vehicle presence did not influence how likely it was that a VM phone task 
was initiated, but the drivers adjusted their task timing to situations when the lead 
vehicle was increasing speed, resulting in increasing time headway. The drivers adjusted 



task timing until after making sharp turns and lane change maneuvers. In contrast to 
previous driving simulator studies, there was no evidence of drivers reducing speed as a 
consequence of VM phone task engagement. Conclusions: The results show that 
experienced drivers use information about current and upcoming driving context to 
decide when to engage in VM phone tasks. However, drivers may fail to sufficiently 
increase safety margins to allow time to respond to possible unpredictable events (e.g., 
lead vehicle braking). Practical applications: Advanced driver assistance systems should 
facilitate and possibly boost drivers' self-regulating behavior. For instance, they might 
recognize when appropriate adaptive behavior is missing and advise or alert accordingly. 
The results from this study could also inspire training programs for novice drivers, or 
locally classify roads in terms of the risk associated with secondary task engagement 
while driving. 

 Keywords: Driver distraction; Mobile phone; Decision making; Secondary task; 
Driving context 

Amanda R. Swanton, Tracy L. Young, Kathy Leinenkugel, James C. 
Torner, Corinne Peek-Asa. Nonfatal tractor-related injuries presenting to 
a state trauma system. Pages 97-102.  

Purpose: To identify tractor-related injuries using data from a statewide trauma system, 
to characterize the mechanisms of nonfatal tractor-related injury, and to determine which 
injuries are associated with higher severity injury. Methods: A retrospective observational 
study was conducted using the Iowa State Trauma Registry to identify cases of nonfatal 
tractor-related injuries over an 11-year period from 2002 to 2012. Frequency of injury 
was reported by age, sex, severity, and nature. Injuries were classified by mechanism 
and a polytomous regression model was used to predict injury severity adjusting for sex 
and age. Results: Five-hundred thirteen nonfatal tractor-related injuries were identified 
with 18% classified as severe. Injuries were most frequent among males and among 
those ≥&#xa0;45&#xa0;years of age. Rollovers were the most frequent mechanism of 
both total (25%) and severe injury (38%), although the frequency of injury mechanism 
varied by age. Falls were the next most frequent mechanism of injury (20%) but resulted 
in fewer high-severity injuries. Collision (adjOR&#xa0;=&#xa0;1.89, 95% 
CI&#xa0;=&#xa0;1.01–3.51), rollover (adjOR&#xa0;=&#xa0;2.03, 95% 
CI&#xa0;=&#xa0;1.21–3.40), and run over/rolled on (adjOR&#xa0;=&#xa0;2.06, 95% 
CI&#xa0;=&#xa0;1.17–3.62) injuries were significantly associated with higher injury 
severity. Advanced age was also a significant predictor of higher severity injury 
(adjOR&#xa0;=&#xa0;1.82, 95% CI&#xa0;=&#xa0;1.06–3.12). Summary: 
Mechanisms of nonfatal tractor-related injuries are heterogeneous, differ by age, and are 
associated with varying level of severity. Practical Applications: This work shows the 
burden of nonfatal tractor injuries on a rural state trauma system. These findings also 
demonstrate the heterogeneous nature of nonfatal tractor injuries and underscore the 
need for a multi-level approaches to injury prevention. 
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Geeta Bhat, Laurie Beck, Gwen Bergen, Marcie-jo Kresnow. Predictors of 
rear seat belt use among U.S. adults, 2012. Pages 103-106.  

Introduction: Seat belt use reduces the risk of injuries and fatalities among motor vehicle 
occupants in a crash, but belt use in rear seating positions is consistently lower than 
front seating positions. Knowledge is limited concerning factors associated with seat belt 
use among adult rear seat passengers. Methods: Data from the 2012 ConsumerStyles 
survey were used to calculate weighted percentages of self-reported rear seat belt use by 
demographic characteristics and type of rear seat belt use enforcement. Multivariable 
regression was used to calculate prevalence ratios for rear seat belt use, adjusting for 



person-, household- and geographic-level demographic variables as well as for type of 
seat belt law in place in the state. Results: Rear seat belt use varied by age, race, 
geographic region, metropolitan status, and type of enforcement. Multivariable 
regression showed that respondents living in states with primary (Adjusted Prevalence 
Ratio (APR): 1.23) and secondary (APR: 1.11) rear seat belt use enforcement laws were 
significantly more likely to report always wearing a seat belt in the rear seat compared 
with those living in a state with no rear seat belt use enforcement law. Conclusions and 
practical applications: Several factors were associated with self-reported seat belt use in 
rear seating positions. Evidence suggests that primary enforcement covering all seating 
positions is an effective intervention that can be employed to increase seat belt use and 
in turn prevent motor vehicle injuries to rear-seated occupants. 

 Keywords: Safety; Transportation; Primary law; Motor vehicle; Injury 


