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Peter B. Ohlms, Young-Jun Kweon. Facilitating bicycle travel using 

innovative intersection pavement markings. Pages 173-182, 

Introduction: In an effort to facilitate bicycle travel through intersections, newer traffic 
control devices have been applied, including the bike box (a space for bicycles to stop on 

a red signal ahead of the motor-vehicle stop bar) and the two-stage turn queue box (a 
space where turning bicyclists can wait before making the second stage of a two-stage 
turn). This study evaluated the effects of two bike boxes and two turn boxes installed in 
2014 at an intersection in Charlottesville, Virginia. Methods: Videos collected during 

three days before the changes (non-consecutive over a one-month period), and five days 
after the changes (non-consecutive in the fall and spring seasons) provided volume 
counts and tallies of traffic infractions and conflict events such as near-misses. Data were 
prepared in order to pair the before and after periods, resulting in eight 12-h sets of 

observations starting at 7:30 a.m., each with 48 time intervals of 15 min. Histograms 
indicated that the data departed severely from a normal distribution (due to many 15-
min intervals with no events), meaning a typical statistical test such as t-test was not 

appropriate, so the Wilcoxon signed-rank test was employed to compare the before and 
after periods. To take advantage of the paired structure of the data (i.e., before and 
after), a matched-pair version of the test was performed. Additional tests were 
performed after a partial re-review of data to examine observational variability concerns. 

Results: Results were mixed and indicated that rates of traffic infractions decreased for 
some types of infractions and for some intersection approaches but increased for others. 
Some bicyclists used the new markings properly, but some used them improperly or 

failed to use them. 

 

Paul D. Barnsley, Amy E. Peden, Justin Scarr. Calculating the economic 
burden of fatal drowning in Australia. Pages 57-63. 

Background: Aquatic activities provide physical and social benefits, while the risk of 
drowning generates countervailing social costs. Drawing on estimates of fatal drowning 
gathered by Royal Life Saving Society – Australia, this paper outlines a method for 

estimating the economic burden attributable to fatal drowning. Methods: This study 
estimated the burden of fatal drowning by combining Value of a Statistical Life Year 
(VSLY), hospitalization, productivity and emergency services costs. All unintentional fatal 

drowning cases in Australia between 1-July-2002 and 30-June-2017 were included. 
Foregone life years from each drowning were estimated based on Australian life 



expectancies for the year of death. The societal value of these Years of Life Lost was 

calculated using the VSLY for Australia, adjusted to reflect income elasticity. Corrections 
to discounting of VSLY were applied. Estimates of productivity losses not captured in 
VSLY were produced using net national capital growth. Time spent in hospital was found 

using coronial data and existing estimates of search, ambulance and coronial costs were 
adapted and incorporated. Results: The study covers 4285 cases of unintentional fatal 
drowning over 15 years. Based on this sample and estimates for the VSLY ($203,000), 
the economic burden of fatal drowning for Australia over this 14 year period was $18.63 

billion in 2017 Australian dollars, averaging $1.24 billion annually. Conclusions: Fatal 
drowning represents a significant source of health burden in Australia, underlining the 
need for further preventative measures. Practical applications: We provide an easily-
understood estimate of the scale of Australia's fatal drowning problem, permitting 

comparison with other social problems. They can also be used in determining net benefits 
of proposed drowning prevention policies and to identify situations where burden of fatal 
drowning is disproportionate. Suggestions for improving the calculation of societal burden 

of illness can be incorporated in cost-benefit analyses in related fields of study. 

� Keywords: Submersion; Burden of disease; Economic analysis; Statistical issues; 
Costs 

Valda Rondelli, Camilla Casazza, Roberta Martelli. Tractor rollover 

fatalities, analyzing accident scenario. Pages 99-106. 

Introduction: In many countries, traditional data sources for collecting injuries of 

workers covered by compulsory accident insurance have recently been integrated by new 
observatories whose results may differ. A comparative analysis of the Italian data 
collection systems related to fatal tractor accidents in agriculture was performed focusing 
on tractor rollover fatalities with the aim of analyzing the accident scenario. Method: 
Data from the Operational Archives of the Italian Workers Compensation Authority 
(INAIL), which collects injuries of workers covered by compulsory accident insurance and 
those of the National Surveillance System (INAIL_ASL), which provides narrative text 
reports of work-related fatal accidents have been analyzed and compared to the 

information collected by the INAIL Observatory. The INAL Observatory was recently set 
up to complement the collection of fatal accidents involving agricultural machinery. 
Italian data were then compared to data available at an international level. Fatal tractor 

accidents vary considerably with respect to fatal accidents in agriculture, being 10.6 and 
43.7% for the Operational Archives and Surveillance System, respectively. National 
Surveillance System records, implemented with narrative texts allowed the accident 
scenario to be defined. Results: 71.7% of fatal tractor-related accidents refer to non-

ROPS equipped vehicles and of these, 26.5% involved machines originally mounted with 
a ROPS that had been removed or was inoperative in the folded-down position during the 
rollover event. Just one fatal event from a collapsed ROPS on the overturned tractor was 

recorded. It is interesting that 16.6% of fatal accidents involved a clear environmental 
factor. Practical application: A campaign to train tractor drivers on the correct use of 
the combination ROPS and seatbelt can contribute to decreasing rollover events with fatal 
outcomes. Contemporarily a strict requirement to install ROPS and a seatbelt on tractors, 

combined to an official inspection at the farm level, can increase the chance of survival in 
a rollover accident. 

� Keywords: Accidents database; Tractor safety; Fatal accidents; ROPS; Work-
related deaths 



Nirbesh Dhakal, Christopher R. Cherry, Ziwen Ling, Mojdeh Azad. Using 

CyclePhilly data to assess wrong-way riding of cyclists in Philadelphia. 
Pages 145-153. 

Problem: The increasing use of smartphones and low cost GPS have provided new 
sources for collecting data and using them to explain travel behavior. This study aims to 
use data collected from a smartphone application (CyclePhilly) to explain wrong-way 
riding behavior of cyclists on one-way segments to help better identify the demographic 

and network factors influencing the wrong-way riding decision making. Methods: The 
data used in this study consist of two different sources: (a) Route trips data downloaded 
from the CyclePhilly Website contained trips detailed up to segment level, collected from 

May 2014 to April 2016 (12,202 trips by 300 unique users); and (b) Open Street Maps 
(OSM). Using ArcGIS, we calculate detour routes for each wrong way segment. We then 
built a mixed logistic regression model to identify the trip and riders' characteristics 
affecting wrong-way riding behavior. Next, we explore the characteristics of road facilities 

associated with wrong-way riding behavior. Results and discussion: Only 2.7% of 
travel distance is wrong-way, yet 42% of trips include a wrong-way segment. Commute 
trips have a higher chance of wrong-way riding. The longer the trips also include more 

wrong-way riding. Segments with higher detour ratios (ratio of distance with a detour to 
the wrong-way distance) are found to be associated with more wrong-way behavior. 
Compared to roads with no bike lane, roads with sharrow markings and buffered bike 
lane discourage wrong way riding. Practical applications: This study proposes new 

methods that can be adapted to use naturalistic and probe data and analyze city-wide 
aberrant riders' behavior. These help planners and engineers choose between various 
types of bike infrastructure. Wrong-way riding is one application that can be investigated, 
but probe bicycle datasets provide unprecedented resolution and volume of data that will 

allow for more sophisticated safety and planning analyses. 

� Keywords: Cycling behavior; Naturalistic data; Smartphones; Wrong-way riding; 
Bicycle safety 

Maria Papadakaki, Angelos Tsalkanis, Markos Sarris, George Pierrakos, 
Ottavia Eleonora Ferraro, Maria-Angeliki Stamouli, Chiara Orsi, Dietmar 
Otte, Georgia Tzamalouka, Timo Lajunen, Türker Özkan, Anna Morandi, 
Charalampos Gnardellis, Joannes Chliaoutakis. Physical, psychological 
and economic burden of two-wheel users after a road traffic injury: 

Evidence from intensive care units of three EU countries. Pages 155-163. 

Introduction: This study aimed to assess the physical, psychological, and economic 
burden shouldered by severely injured two-wheel users in three European countries as 

well as the cost resulting from their hospitalization. Methods: A total of seven public 
hospitals were involved in three countries: Greece, Italy, and Germany. Participants 
enrolled during a 12-month period starting in April 2013. Eligibility criteria included an 
injury sustained at Road Traffic Crashes (RTC) irrespective of the type of vehicle, 

hospitalization 1 day in the Intensive Care Unit (ICU) or sub-ICU, and age 18 years or 
over. Patients were interviewed at 1, 6, and 12 months upon admission. The study used 
widely recommended classifications for injury severity (Abbreviated Injury Severity 

[AIS]; Maximum Abbreviated Injury Severity [MAIS]) and standardized measures such 
as the Disability Assessment Schedule II (WHODAS 2.0), “Impact of Event Scale” (IES-
R), Center for Epidemiological Studies Depression Scale (CES-D Scale). Health Care 
Expenditure was assessed through the Monash University Accident Research Centre 

(MUARC's) framework, which included measures of ‘Direct’ and ‘Indirect’ costs. 
Diagnosis-related groups (DRGs) were used to estimate hospitalization costs. Results: A 
total of 54 two-wheel users enrolled in the study in all the countries and 32 completed all 
follow-up questionnaires. Physical disability increased over 12 months following the 

injury. Post Traumatic Stress Disorder (PTSD) symptoms of avoidance remained at high 



levels over the study period. PTSD symptoms of intrusion improved significantly during 

the second half of the year under investigation. The total annual cost of injury for the 
two-wheel users who were hospitalized in the selected ICU of all the partner countries for 
severe injury in 2013/2014, was estimated at €714,491 made up of €123,457 direct and 

€591,034 indirect costs. Men, aged 50–64 years and those who sustained slight injuries 
primarily at the lower extremities presented higher indirect costs per person. A total of 
€1032.092 was spent on hospitalization payments. Women, aged 65+ and those who 
sustained severe injuries at the central body region presented higher direct costs per 

person. Women, aged 50–64 years, those with severe injuries and a major injury at the 
central body and the upper body region presented the highest hospitalization costs per 
person. Conclusions: There is a need for effective strategies to early detect and treat 
groups at risk of being confronted with prolonged psychosocial and economic 

consequences. Practical implications: A holistic understanding of the impact of injury on 
individuals is important in order to achieve effective treatment of psychological co-
morbidities in a timely manner. 

� Keywords: Injury; Intensive care unit; Two-wheel users; Post-traumatic Stress 
Disorder; Out-of-pocket expenses 

Ahmed Jalil Al-Bayati, David Daniel York. Fatal injuries among Hispanic 

workers in the U.S. construction industry: Findings from FACE 
investigation reports. Pages 117-123. 

Introduction: Identifying and understanding the characteristics of workplace accidents 

can provide vital information required to clarify their causes and prevent similar accidents 
from happening in the future. The Hispanic workforce represents a significant segment of 
the U.S. construction labor force that is projected to continue increasing in population. 
The government statistical data show higher rates of fatalities among Hispanic workers 

when compared to other ethnic groups. Method: This study aims to provide details about 
the trends of fatal injuries among Hispanic workers. The study examined 92 government 
investigation reports to reveal the general trends, then an examination of fatal fall 

injuries within the study sample was conducted since falling is the predominant cause of 
fatal injuries. Results: The findings suggest differences in accident characteristics 
between Hispanic workers and all workers, which could indicate a need for different 
interventions to improve the overall site safety. The study also revealed the dire need to 

propose revised investigation procedures that would help identify the root causes of 
accidents, which in turn leads to better recommendations and interventions.  

Nariman Ghodrati, Tak Wing Yiu, Suzanne Wilkinson. Unintended 

consequences of management strategies for improving labor 
productivity in construction industry. Pages 107-116. 

Introduction: Labor productivity and safety are important topics in the construction 

industry. Even so, the literature provides little information for project managers trying to 
determine how management strategies designed to improve labor productivity impact 
safety. Method: This research addresses the gap by measuring the impact of two groups 

of management strategies that involve human resource related management strategies 
and construction related management strategies related to safety performance in 
construction projects. Data were collected from 111 general construction projects 
through the survey. Results: The results show that the relationship between the 

implemented management strategies and safety performance is nuanced with 
‘Communication’ harming safety performance while implementation of ‘Labor 
Management,’ ‘Supervision and Leadership,’ ‘Planning’ and ‘Management of Construction’ 

strategies improve the level of safety performance. This study took a further step by 
measuring the impact of the interactions between the two groups of management 
strategies on safety performance. The results show that the interactions of construction 
and human related management strategies are not always in the favor of safety. 



Practical Applications: This paper adds to the literature on the relationship between 

productivity and safety in the construction industry. The research findings can assist 
project managers to improve labor productivity without harming the safety of laborers 
unintentionally. 

Mikko Nykänen, Reijo Sund, Jukka Vuori. Enhancing safety competencies 
of young adults: A randomized field trial (RCT). Pages 45-56. 

Introduction: Young workers are exposed to various occupational hazards, often with 

limited experience and skills. In this study, we investigated the effects of the Attitude to 
Work Program on the safety competencies of young workers. Based on the social 
cognitive theory, the intervention was developed to help young people adopt an active 
role in preventing occupational hazards and overcoming barriers to safe work. Method: 
The program was implemented in eight upper secondary-level vocational schools in 
Finland during 2015. A total of 464 students participated in the cluster randomized field 
trial. Those in the intervention group (n = 229) participated in the Attitude to Work 

Program. During the program, students identified and practiced behavioral strategies to 
prevent occupational hazards. Students in the control condition (n = 235) received 
written material about the same safety-related topics. Results: The short-term follow-up 
showed that the intervention significantly increased safety preparedness and the internal 

safety locus of control among the students in the intervention condition in comparison to 
those in the control condition. Students in the intervention condition also showed reduced 
risk-taking attitudes relative to those in the control condition. Furthermore, those who 

benefited most from the program were high conscientiousness students. The sensation-
seeking level or vocational track did not moderate any of the intervention effects. 
Conclusion: The results demonstrated that safety competencies can be modified by 
intervention techniques based on a social-cognitive framework. Practical implications: 
This study provides tools for school-based safety training and future intervention 
development. Further research is needed to study the relationships between cognitive 
factors, safety behavior, and accidents. 

� Keywords: Young workers; Training; Vocational education; Prevention; RCT 

Chengcheng Xu, Jie Bao, Chen Wang, Pan Liu. Association rule analysis 
of factors contributing to extraordinarily severe traffic crashes in China. 
Pages 65-75. 

Introduction: This study aimed to investigate the contributing factors to serious 
casualty traffic crashes and their interdependency in China. Serious casualty crashes are 
defined as crashes that lead to more than 10 deaths. Method: The data of serious 

casualty crashes between 2009 and 2013 were obtained from the Annual Report for Road 
Traffic Accidents published by the Ministry of Public Security of China (MPSC). Descriptive 
statistics were used to illustrate the characteristics of serious casualty crashes in terms of 

road user behavior, vehicle conditions, geometric characteristics, and environmental 
conditions. The association rule mining technique was further applied to identify sets of 
crash contributory factors that often occur together in serious casualty crashes. Results: 
The results showed that serious casualty crashes are a result of complex interactions 

between road user behavior, vehicle factors, road geometric characteristics, and 
environmental factors. Association rule analysis revealed the reasons for the occurrence 
of serious casualty crashes in different circumstances, based on which potential policy 

implications for preventing serious casualty crashes were identified. Practical 
applications: The results of this study can provide transportation agencies with useful 
insights for understanding why serious casualty crashes occur and developing effective 
policy initiatives and engineering countermeasures to reduce the fatalities and injuries of 

serious casualty crashes. 



� Keywords: Serious casualty crashes; Crash characteristics; Association rules; 

Traffic safety policy; Crash contributing factors 

Nurten Akgün, Dilum Dissanayake, Neil Thorpe, Margaret C. Bell. Cyclist 
casualty severity at roundabouts – To what extent do the geometric 

characteristics of roundabouts play a part? Pages 83-91. 

Introduction: In general, priority junctions are converted into roundabouts to increase 
capacity and reduce vehicle accidents. However, previous research has indicated that 

roundabouts are dangerous for vulnerable users, especially cyclists. Method: This paper 
investigates which design factors influence cyclist casualty severity at give way (non-
signalized) roundabouts with mixed traffic, using the UK STATS19 National dataset of 

cyclist casualties. First, the correlation matrix was generated to observe the relationship 
between variables. Second, dimension reduction was applied to geometric design 
variables in order to reduce the number of variables and generate the factors. Finally, the 
binary logistic regression method, with serious and slight casualties as dependent 

variables, was applied in three steps. The first Binary Logistic Regression Model (BLRM) 
included speed limit, sociodemographic, and meteorological conditions. The variables in 
the second BLRM consisted of geometric design variables. The third BLRM included the 

factors that were generated by dimension reduction. Results: The correlation matrix 
revealed that the number of lanes on approach and half width on approach were 
statistically significantly correlated, while the variables, such as geometric design (entry 
path radius, number of arms, number of flare lanes on approach, type of roundabout and 

number of circulating lanes), sociodemographic (casualty gender and age), speed limit 
and meteorologically related factors (daylight, weather and road surface condition), did 
not show any statistical significance. From the dimension reduction process, two main 
factors were identified, including Approach Capacity (Factor 1) and Size of Roundabout 

(Factor 2), and they were subsequently used as independent variables in the logistic 
regression analysis. The subsequent BLRMs showed that a higher speed limit reduces the 
safety for cyclists at roundabouts. The probability of a serious casualty increases by 

approximately five times (odds ratio 4.97) for each additional number of lanes on 
approach and by 4% (odds ratio 1.04) with a higher entry path radius. It was also found 
that Factor 2 (Approach Capacity) increases the casualty severity (odds ratio 1.86) for 
cyclists at roundabouts. Practical applications: While this research studied 

roundabouts in the UK, the methodological approach and statistical analysis techniques 
are applicable to other countries and the findings are likely to be of value to decision 
makers worldwide. 

� Keywords: Cyclist casualty; Roundabout geometry; Meteorological impact; 
Sociodemographic; Binary logistic regression 

Zoe Donnell, Roseanne Hoffman, Gaya Myers, Kelly Sarmiento. Seeking 
to improve care for young patients: Development of tools to support the 

implementation of the CDC Pediatric mTBI Guideline. Pages 203-209. 

Introduction: The Centers for Disease Control and Prevention (CDC) Pediatric Mild 

Traumatic Brain Injury (mTBI) Guideline was created to help standardize diagnosis, 
prognosis, and management and treatment of pediatric mTBI. This paper describes the 
process CDC used to develop educational tools, and a dissemination and implementation 
strategy, in support of the CDC Pediatric mTBI Guideline. Methods: Two qualitative data 

collection projects with healthcare providers who care for pediatric patients were 
conducted. In-depth interviews were used in both projects. Project One examined 
healthcare providers' guideline use and dissemination preferences. Project Two assessed 

perceptions of the CDC Pediatric mTBI Guideline educational tools. Results: Project One 
brought to light four key areas related to Guideline usage and dissemination preferences, 
specifically a need for: (1) partnership with professional medical societies; (2) integration 
into electronic health records, mobile apps, and websites; (3) development of continuing 



medical education (CME) opportunities; and (4) dissemination through healthcare system 

leadership. In Project Two, healthcare providers reported that the CDC Pediatric mTBI 
Guideline educational tools were well-organized, clear and easy to navigate, and 
informative. Healthcare providers also requested more information on the Guideline 

methodology. Discussion: Assessment of pediatric healthcare providers' current use of 
clinical guidelines and preferences for educational tools yielded important insights that 
helped inform CDC's dissemination and implementation strategy for the Pediatric mTBI 
Guideline. Practical applications: The findings from these data collection projects can 

also inform other guideline implementation and dissemination efforts among healthcare 
providers. 

� Keywords: Concussion; Traumatic brain injury; Children; Guideline; Health care 
provider 

Michelle M. Porter. An examination of the concordance between self-
reported collisions, driver records, and insurance claims in older drivers. 
Pages 211-215. 

Background: Previous studies of older drivers have found that there are discrepancies 
between their retrospective self-reports of collisions and the official jurisdictional record. 

Objectives The purpose of this study was to examine how older drivers self-report 
collisions in comparison to what was recorded in their official driver abstract as well as 
insurance claims, in a prospective study. Methods Participants (n = 125, age ≥ 70 years) 
in this study were part of the University of Manitoba site of the Candrive longitudinal 

study of older drivers. During the operation of the Manitoba site (2009 to 2013), 
participants were periodically asked to report on any collisions (at-fault or not) in which 
they were involved, while they were enrolled in the study. In addition, driver records 
(abstracts and insurance claims) from the provincial licensing agency and public insurer 

(Manitoba Pubic Insurance; MPI) were provided annually. Results In total there were 101 
separate instances of collisions (regardless of at-fault status), whether self-reported, or 
recorded by MPI. There were 20 at-fault collisions that were recorded on the driver 

abstract. Eighteen of these collisions were self-reported by participants. In total, our 
participants were involved in 70 insurance claims (42 at-fault) — 61 of these were self-
reported to study staff. In addition, there were 31 collisions that were self-reported to 
study staff, that were not reported to MPI. Conclusions In this prospective study, older 

drivers were diligent in reporting collisions in which they were involved. While some 
collisions were not reported that ultimately became a claim or part of their driver 
abstract, the biggest discrepancy was in the collisions that were reported to study staff 

but that were not reported to authorities. 

� Keywords: Automobile driving; Road safety; Motor vehicle collisions; Aging 

Scott R. Kegler, Ann M. Dellinger, Michael F. Ballesteros, James Tsai. 
Decreasing residential fire death rates and the association with the 

prevalence of adult cigarette smoking — United States, 1999–2015. 
Pages 197-201. 

Introduction: Each year from 1999 through 2015, residential fires caused between 
2,000 and 3,000 deaths in the U.S., totaling approximately 45,000 deaths during this 
period. A disproportionate number of such deaths are attributable to smoking in the 

home. This study examines national trends in residential fire death rates, overall and 
smoking-related, and their relationship to adult cigarette smoking prevalence, over this 
same period. Methods: Summary data characterizing annual U.S. residential fire deaths 
and annual prevalence of adult cigarette smoking for the years 1999–2015, drawn from 

the National Vital Statistics System, the National Fire Protection Association, and the 
National Health Interview Survey were used to relate trends in overall and smoking-



related rates of residential fire death to changes in adult cigarette smoking prevalence. 

Results: Statistically significant downward trends were identified for both the rate of 
residential fire death (an average annual decrease of 2.2% – 2.6%) and the rate of 
residential fire death attributed to smoking (an average annual decrease of 3.5%). The 

decreasing rate of residential fire death was strongly correlated with a gradually declining 
year-to-year prevalence of adult cigarette smoking (r = 0.83), as was the decreasing rate 
of residential fire death attributed to smoking (r = 0.80). Conclusions and practical 
applications: Decreasing U.S. residential fire death rates, both overall and smoking-

related, coincided with a declining prevalence of adult cigarette smoking during 1999–
2015. These findings further support tobacco control efforts and fire prevention 
strategies that include promotion of smoke-free homes. While the general health benefits 
of refraining from smoking are widely accepted, injury prevention represents a potential 

benefit that is less recognized. 

� Keywords: Injury; Fire fatality; Home fires; Smoking 

Narelle Haworth, Kristiann C. Heesch, Amy Schramm. Drivers who don't 

comply with a minimum passing distance rule when passing bicycle 
riders. Pages 183-188. 

Introduction: Drivers' passing cyclists closely can contribute to crashes, falls, and 
intimidation, which may discourage cycling. In response, minimum passing distance 
(MPD) rules have been introduced in many jurisdictions. This study examined the factors 
associated with non-compliance with a MPD rule. Method: An online survey of 3,769 

drivers in Queensland, Australia was administered 1 year after a MPD rule began. It 
assessed compliance with and attitudes toward the rule. Linear regression modeling was 
used to examine which attitudinal and demographic factors were associated with non-
compliance. Results: The percentage of drivers who reported that they did not comply 

with the road rule “most of the time” or “almost always” was 35.5% in speed zones of 
≤60 km/h and 31.8% in speed zones of >60 km/h. Associated with a greater likelihood of 
being non-compliant were: only infrequently observing motorists giving bicycle riders 

more distance when overtaking; greater awareness of bicycle riders when driving on the 
road; disagreeing that the rule had changed the person's driving; agreeing that the rule 
was making overtaking bicycle riders difficult; disagreeing that the rule had made it safer 
for bicycle riders; agreeing that it was difficult to judge 1 or 1.5 m when overtaking a 

bicycle rider; and agreeing that giving 1.5 m clearance in >60 km/h zones to bicycle 
riders was annoying (p < .05). In high speed zones, drivers aged 18–39 years were more 
likely than those aged 50+ years to be non-compliant (p < .05). Compliance was not 

associated with driver sex, amount of driving, or perceived level of enforcement. 
Conclusions: Reported non-compliance with the MPD rule is widespread and is related 
more to attitudinal than demographic factors. Practical applications: Strategies for 
helping drivers to judge passing distance and improve their understanding of the 

importance for cyclist safety of leaving an adequate distance are needed. 

� Keywords: Cyclist safety; Road safety; Lateral clearance; One metre rule; Three-
foot law; Overtaking 

Todd D. Smith, Rene Herron, Aurora Le, John Keith Wilson, James 
Marion, Dennis A. Vicenzi. Assessment of confined space entry and 
rescue training for aircraft rescue and fire fighting (ARFF) members in 

the United States. Pages 77-82. 

Introduction: Fire and emergency service workers, including Aircraft Rescue and Fire 
Fighting members, may be called on to perform confined space entry and rescue 

operations. The purpose of the present study was to develop a comprehensive and valid 
understanding of the present state of confined space entry and rescue training 



effectiveness and resultant compliance or use of best practices among trained Aircraft 

Rescue and Fire Fighting personnel. Method: The study used a convergent, parallel 
mixed-methods approach. Qualitative data (n = 20) were collected via semi-structured 
interviews at four locations. Data were coded, analyzed and super-ordinate and sub-

ordinate themes were derived. Quantitative data (n = 158) from Aircraft Rescue and Fire 
Fighting members were analyzed. Results: Interviewees believed there is a lack of 
standardization in training, but believed training should not be completed in the same 
format every time. Several participants (50%) desired more realistic training. Other 

concerns were associated with staffing, personal readiness, and resource adequacy. With 
regard to survey outcomes, most respondents reported that their organizations 
completed confined space training (69.8%), but only 55.3% indicated this training was 
conducted as a full-scale exercise and nearly 40% indicated that rescue practice was not 

performed despite standards mandating annual rescue practice. Following training, 
55.4% indicated training evaluation information was not presented. Conclusions: 
Participants mostly agreed their training effectively addressed OSHA requirements, such 

as how to test the atmosphere, the need for and use of personal protective equipment, 
how to identify pertinent permit information and methods to retrieve victims in limited 
space. Some gaps exist between current training practices and established training 
requirements and standards. Practical applications: Aircraft Rescue and Fire Fighting 

organizations need to bolster aspects of their training, particularly with regard to 
standardizing training efforts, practicing rescues, providing evaluation feedback and 
written materials and providing adequate resources. 

Jetsada Kumphong, Thaned Satiennam, Wichuda Satiennam. The 
determinants of motorcyclists helmet use: Urban arterial road in Khon 
Kaen City, Thailand. Pages 93-97. 

Introduction: Currently, Thailand incurs the highest death toll of motorcyclists in the 
world. The aim of this study was to explore the factors influencing helmet use of 
motorcyclists in Khon Kaen City, Thailand by using the Logistic regression analysis. 

Method: The samples, consisting of 27,977 riders and 6,947 riding passengers, were 
collected by CCTV installed at several signalized intersections along urban arterial roads. 
Results: The observation results reveal that only 67% of motorcyclists wore the 
helmets. The analysis results reveal that the helmet use of motorcyclists was significantly 

associated with the riding status, number of passengers, apparent age, motorcycle class, 
time of day, the presence of police booths at intersections and, especially, red light 
running behavior. The riders tended to wear helmets at 2.7 times higher rates than 

passengers. Adult motorcyclists tended to wear the helmets at 2.8 times higher rates 
than children. The motorcyclists riding the motorcycles over 125 cc tended to wear the 
helmets 1.9 times higher than those riding motorcycles under 125 cc. The motorcyclists 
riding in the morning and the afternoon tended to wear the helmets 5.0 and 3.8 times 

higher than in the evening. The motorcyclists riding through intersections with police 
booths tended to wear the helmets 2.2 times higher than those riding through 
intersection without police booths. However, the red light running riders intend to wear 
the helmets 0.6 times less than the legal riders. Conclusions: The outcome of this study 

could determine the factors influencing motorcyclist's helmet use. Practical 
Implications: It will be useful for a development of 100% helmet use program designed 
to lessen the fatality of motorcyclists along the urban arterial roads. 

� Keywords: Helmet; Motorcyclist; Logistic regression; Urban arterial road 



Divera Twisk, Simone Wesseling, Willem Vlakveld, Jan Vissers, Geertje 
Hegeman, Nikki Hukker, Erik Roelofs, Wilma Slinger. Higher-order 
cycling skills among 11- to 13-year-old cyclists and relationships with 

cycling experience, risky behavior, crashes and self-assessed sklil. Pages 
137-143. 

Introduction: In the Netherlands, young cyclists are extremely vulnerable in traffic, 

which may partly be due to their still underdeveloped higher-order cycling skill. So far, 
knowledge on their actual level of skill is lacking. Using a computerized test battery 
mimicking real-life risky traffic conditions, this study assessed the level of higher-order 

cycling skill in children 11 and 12 years of age and tested the hypothesis that these skills 
show caveats. Furthermore, factors potentially influencing the development and impact 
of these skills were studied, such as cycling experience, risky road behavior, crash 
involvement, and self-assessed skill. Method: A total of 335 students (49% female) 

completed computerized tests on hazard perception, gap acceptance, blind spot 
strategies, and priority decisions in traffic, and completed questionnaires on cycling 
experience, risky cycling behavior, crashes, and self-assessment of cycling skill. Results: 
On the hazard perception test, one-third of the participants missed at least half of the 

number of hazards. They made errors in about 50% of the priority decisions, accepted 
critical gaps when crossing the road, and conversely rejected safe gaps; only 1% of the 
participants identified all blind spots of a truck correctly, while 69% made unsafe 

decisions when interacting with trucks in traffic scenarios. Overall, in complex traffic 
situations performance was worse than in simple ones. The hypothesis of lack of skills 
was therefore accepted. However, the study failed to demonstrate consistent 
relationships between subtest performance and cycling experience, risky behavior, 

crashes, and self-assessed skill, which weakens the theoretical assumptions concerning 
the subtests. Conclusions: The results suggest that children at the end of primary 
school are still lacking elementary skills for safe cycling, calling for measures to 

accelerate skill development. Practical applications: Test batteries are essential tools 
for systematically monitoring skill development in cyclists, evaluating education 
programs, and for guiding the development of effective road safety education. The next 
step is the validation of such batteries. 

� Keywords: Higher-order cycling skills; Metacognition; Self-assessment; Cycling; 
Evaluation; Test development; Children; Young adolescents 

Erin Robartes, T. Donna Chen. Crash histories, safety perceptions, and 

attitudes among Virginia bicyclists. Pages 189-196. 

Introduction: Cycling injury and fatality rates are on the rise, yet there exists no 
comprehensive database for bicycle crash injury data. Method: Widely used for safety 

analysis, police crash report datasets are automobile-oriented and widely known to 
under-report bicycle crashes. This research is one attempt to address gaps in bicycle 
data in sources like police crash reports. A survey was developed and deployed to 
enhance the quality and quantity of available bicycle safety data in Virginia. The survey 

captures bicyclist attitudes and perceptions of safety as well as bicycle crash histories of 
respondents. Results: The results of this survey most notably show very high levels of 
under-reporting of bicycle crashes, with only 12% of the crashes recorded in this survey 

reported to police. Additionally, the results of this work show that lack of knowledge 
concerning bicycle laws is associated with lower levels of cycling confidence. Count model 
results predict that bicyclists who stop completely at traffic signals are 40% less likely to 
be involved in crashes compared to counterparts who sometimes stop at signals. In this 

dataset, suburban and urban roads with designated bike lanes had more favorable injury 
severity profiles, with lower percentages of severe and minor injury crashes compared to 
similar roads with a shared bike/automobile lane or no designated bike infrastructure. 
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Wen Hu, Jessica B. Cicchino. An examination of the increases in 
pedestrian motor-vehicle crash fatalities during 2009–2016. Pages 37-
44. 

Introduction: Pedestrian fatalities increased 46% in the United States during 2009–
2016. This study identified circumstances under which the largest increases in deaths 
occurred during this period. Method: Annual counts of U.S. pedestrian fatalities and 

crash involvements were extracted from the Fatality Analysis Reporting System and 
General Estimates System. Poisson regression examined if pedestrian fatalities by 
various roadway, environmental, personal, and vehicle factors changed significantly 

during 2009–2016. Linear regression examined changes over the study period in 
pedestrian deaths per 100 crash involvements and in horsepower per 1000 pounds of 
weight among passenger vehicles involved in fatal single-vehicle pedestrian crashes. 
Results: Pedestrian deaths per 100 crash involvements increased 29% from 2010, when 

they reached their lowest point, to 2015, the most recent year for which crash 
involvement data were available. The largest increases in pedestrian deaths during 
2009–2016 occurred in urban areas (54% increase from 2009 to 2016), on arterials 

(67% increase), at nonintersections (50% increase), and in dark conditions (56% 
increase). The rise in the number of SUVs involved in fatal single-vehicle pedestrian 
crashes (82% increase) was larger than the increases in the number of cars, vans, 
pickups, or medium/heavy trucks involved in these crashes. The power of passenger 

vehicles involved in fatal single-vehicle pedestrian crashes increased over the study 
period, with larger increases in vehicle power among more powerful vehicles. 
Conclusions: Efforts to turn back the recent increase in pedestrian fatalities should 
focus on the conditions where the rise has been the greatest. Practical applications: 
Transportation agencies can improve urban arterials by investing in proven 
countermeasures, such as road diets, median crossing islands, pedestrian hybrid 
beacons, and automated speed enforcement. Better road lighting and vehicle headlights 

could improve pedestrian visibility at night. 
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Huarong Wang, David C. Schwebel, Dingliang Tan, Licheng Shi, Lvqing 
Miao. Gender differences in children's pedestrian behaviors: 
Developmental effects. Pages 127-133. 

Introduction: All child pedestrians are vulnerable to road traffic injuries, but there is 

evidence that boys may be at greater risk than girls, at least among some age groups. 
Method: To create effective intervention programs, research on how boys and girls of 
particular ages behave as pedestrians, and whether there are gender differences that 
increase risk for particular genders at particular ages, is needed. In this study, 255 boys 

and 235 girls in grade 1 through 6 from two primary schools in Nantong city, China, were 
unobtrusively videotaped when walking to school in the morning. Videotapes were 
reviewed and coded for seven pedestrian safety behaviors, including activities related to 

crossing streets (walking instead of running/hopping, observing traffic, using the 
crosswalk instead of walking outside the crosswalk, and keeping close to an 
accompanying adult) and those related to walking alongside busy streets (walking 
instead of running/hopping on the sidewalk, not playing on the sidewalk, walking alone 

instead of walking side-by-side with a partner). Results: Results revealed that as a 
whole, boys played on the sidewalk more often than girls (p < 0.01) and crossed with an 
accompanying adult more than girls (p < 0.05), while girls walked side-by-side with 

partners more often than boys (p < 0.05). With a few exceptions, boys and girls in the 
younger grades (1–2) as well as those in the older grades (5–6) behaved fairly similarly 
as pedestrians, but boys and girls in the middle grades (3–4) presented with several 
significant gender-based differences. In the middle grades, boys watched traffic more 



than girls while crossing (p < 0.01); ran, hopped and played on the sidewalk more often 

than girls (p < 0.05); and walked side-by-side less often with partners than girls 
(p < 0.05). We also detected different gender-based trends in the development of 
pedestrian skills. With increasing age, girls performed more safely in pedestrian tasks, 

but boys did not show a similar developmental trend. Conclusions: We conclude that 
boys and girls exhibit different characteristics in their pedestrian behaviors and discuss 
implications for prevention. 

� Keywords: Pedestrian behavior; Road-crossing behavior; Children; Gender; 

Naturalistic observation 

Katja Schleinitz, Tibor Petzoldt, Tina Gehlert. Risk compensation? The 
relationship between helmet use and cycling speed under naturalistic 

conditions. Pages 165-171. 

Introduction: An argument against mandatory helmet use is based on the idea of risk 
compensation, which means that cyclists might ride faster when wearing a helmet 

(Lardelli-Claret et al., 2003). However, questionnaire and experimental studies were 
unable to find evidence for this assumption (Fyhri et al., 2012; Fyhri & Philipps, 2013). 
Simultaneously, other factors with a potential role in helmet use and cycling speed, such 

as trip length and rider characteristics have been neglected in such considerations. The 
goal of the analysis presented in this paper was therefore to investigate the relationship 
between helmet use and cycling speed under naturalistic conditions while taking 
characteristics of cyclists and bicycles into account. Method: As part of a naturalistic 

cycling study, we equipped the bicycles of conventional and e-bike riders with data 
acquisition systems to record speed and trip distance. It included two cameras (one for 
the face of the participant, another one for the forward scenery). For the analysis 
presented in this paper, we used the data of 76 participants (28 conventional bicycles, 48 

e-bikes). Results: In total, participants used their helmet for 56% of all trips. Helmets 
were used more frequently for longer trips. A linear mixed model, in which trip length, 
helmet use, bicycle type, age, and gender were used as predictors showed that helmet 

use did not play a significant role for cycling speed. Instead, all other factors that were 
analyzed, with the exception of gender, had a significant relationship to cycling speed. 
Discussion: The assumption of risk compensation as a result of the use of a helmet 
could not be confirmed. Instead, the findings seem to support the suggestion that cyclists 

who undertake trips at potentially higher speed levels are aware of their increased risk, 
and actively try to reduce it through the use of a helmet. 
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Yujingyang Xue, Gui Fu. A modified accident analysis and investigation 
model for the general aviation industry: Emphasizing on human and 

organizational factors. Pages 1-15. 

Introduction: Currently, there is a lack of specific analytical tools for general aviation 
accidents (GAAs). This has led to loopholes in the prevention of GAAs. Methods: A Swiss 

Cheese model for general aviation (SCM-GA) is proposed to identify the human and 
organizational factors involved in GAAs. In the proposed SCM-GA, 5 categories, 45 
subcategories, a general aviation safety management system (GA-SMS) and safety 
culture were developed based on the classic accident causation models combined with 

the laws and regulations and safety management practices in the general aviation 
industry. Results: One GAA was analyzed using SCM-GA. The human and organizational 
causes revealed by SCM-GA were more complete than the causes revealed through the 

accident report. The identification results of the deficiencies in the subcategories of GA-
SMS and the safety culture were more consistent with the requirements in the general 
aviation laws and regulations than the organizational factors in the accident report. 



Based on the subcategories of SCM-GA, 41 GAAs that occurred between 1996 and 2010 

in China were statistically analyzed and χ2 test analyses were performed to estimate the 
statistical strength of the association between two adjacent subcategories of SCM-GA. 
The results showed that two adjacent subcategories of SCM-GA were significantly 

associated. They helped to determine the hidden problems in the accident report based 
on the path of accident. Conclusions: SCM-GA is an accident analysis tool that can 
comprehensively analyze the human and organizational deficiencies involved in GAAs. 
The accident causes revealed by SCM-GA were more consistent with the general aviation 

safety management practices. Practical applications: General aviation companies 
should establish their own GA-SMS and safety culture based on the subcategories 
developed herein. Using SCM-GA for routine safety inspection and accident investigation 
will help the management and the staff make effective safety decisions to effectively 

prevent GAAs. 
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Ming Chen, Long Chen, Xiao-Ming Yan, Zhuo Yu, Ying-Ying Fang, Yan-Qiu 
Yu. Investigating the nonlinear effect of ego depletion on safety 
compliance: The moderating role of rumination. Pages 27-35. 

Introduction: A general view in previous research is that employees are reluctant to 
follow safe work procedures when confronting the shortage of self-control resources. 
However, this argument is constrained by the restricted view of ego depletion. To fill this 

gap, this study constructs the nonlinear relationship between ego depletion and safety 
compliance drawing from the perspective of dual-process theory. Method: Regression 
analysis and hierarchical linear model are used to test our hypothesis. Results: By 
investigating 241 medical staffs, we find that the relationship between ego depletion and 

safety compliance is U-shaped. This U-shaped relationship is replicated through 221 daily 
data for 50 medical staffs. In addition, the U-shaped relationship between ego depletion 
and safety compliance can be enhanced by rumination. Discussions: Findings of our 

study contribute to providing a nuanced explanation about the effect of ego depletion on 
safety compliance. Also, this study has important implications for High Reliability 
Organizations to motivate depleted employees to engage in safety compliance behaviors. 

� Keywords: Ego depletion; Safety compliance; Rumination; Dual-process theory 

Amir Mohammadi, Mehdi Tavakolan, Yahya Khosravi. Developing safety 
archetypes of construction industry at project level using system 
dynamics. Pages 17-26. 

Introduction: Safe behavior and work conditions are a major concern in construction 
projects. However, accidents occur due to system failures, not a single factor such as 
unsafe behavior or condition. Construction safety should be investigated by a systematic 

view capable of illustrating the complex nature of accidents. Method: The present 
research aims to detect and categorize behavior patterns recurring in construction safety 
management continuously. Content analysis and ground theory method (GTM) were 

adopted to achieve the study objectives. In total, 90 articles were reviewed to explore 
the factors influencing safety in construction projects all over the world. Furthermore, 20 
interviews were conducted on participants with rich experience in construction health and 
safety. Four archetypes were identified from data collection process, including delay in 

design, number of subcontractors, cost and safety of project, and supervisors and safety. 
Each archetype is completely discussed at different steps of dynamic complexity, 
behavior over time, and the leverage point to show how to deal with the archetype. 
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