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Resources searched: Transport Database, TRID, MnDOT Library Catalog; EBSCO 

Summary: Results are compiled from the databases named above.  Links are provided for fulltext, if applicable, or to the 
full record citation.  I completed my searches using the following terminology: Roundabouts, pedestrian, pedestrian 
safety, cyclist safety.  Results are organized by more and less relevant below.   
 

More Relevant Results 
Hourdos, John., Veronica. Richfield, and Melissa. Shauer. Investigation of Pedestrian/bicyclist Risk in Minnesota 
Roundabout Crossings. St. Paul, Minn: Minnesota Department of Transportation, Research Services, 2012. Print. 
Note: Out of date, but it’s extremely relevant.  
 
Abstract: Many cities in the United States are installing roundabouts instead of traditional intersections, due to 
evidence that roundabouts dramatically reduce fatal and severe injury crashes compared to traditional 
signalized intersections. However, the impact on pedestrian safety is not clear. This project was developed to 
investigate pedestrian accessibility in Minnesota urban roundabouts, addressing complaints from pedestrians 
regarding difficulties in crossing and safety. The methodology followed in this ongoing research is typical of 
other observational studies. A sufficiently large number of observations on the interactions between 
pedestrians or bicycles (peds/bikes) and vehicles at two modern urban roundabouts in the Twin Cities of 
Minneapolis and St. Paul in Minnesota were collected and reduced. These observations have supported a two 
phased analysis. Phase 1 involved the extraction of general information describing the crossing event, such as 
who yielded, the location of the crossing, or the number of subjects involved. Phase 2 looked deeper into 
these factors by considering the conditions inside the roundabout before the vehicle proceeds to the crossing 
and meets with the ped/bike. The results presented, although containing no surprises, do highlight and 
categorize the existence of friction between pedestrians and drivers at roundabout crossings. Also the 
identification of factors affecting driver yield behavior and pedestrian wait time do offer good background for 
modeling such interactions. 
 
Bahmankhah, Behnam, et al. “Interaction between Motor Vehicles and Bicycles at Two-Lane Roundabouts: A Driving 
Volatility-Based Analysis.” International Journal of Injury Control & Safety Promotion, vol. 26, no. 3, Sept. 2019, pp. 205–
15. EBSCOhost, https://doi.org/10.1080/17457300.2019.1624578. 
 
Abstract: Drivers' instantaneous decisions regarding speed and acceleration/deceleration, as well as the time rate of 
acceleration change (jerk) can result in a volatility driving behaviour with significant impact on cyclist safety. The 
contribution of this article is the assessment of driving volatility in motor vehicle (MV)-bicycle interactions at two-
lane roundabouts. Traffic flow and bicycle GPS data were collected from two two-lane roundabouts. Then, traffic, 
emissions and safety models were used to evaluate volatility impacts on safety, pollutant emissions and traffic 
performance. The findings showed jerk have an impact on driving volatility between MVs and bicycles, regardless 
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of roundabout design with higher amplitude of variation for MVs. However, MVs had higher acceleration-deceleration 
variation than bicycles. 
 
 
Distefano, Natalia, Leonardi, Salvatore and Pulvirenti, Giulia. "Analysis of Pedestrian Crossing Behaviour at Roundabout." 
XXV International Conference Living and Walking in Cities (LWC 2021) 60.(2022): 28-35. Transport Database. Web. 16 
June. 2022. https://www.sciencedirect.com/science/article/pii/S2352146521009054?via%3Dihub 
 
Abstract: Studies looking at roundabout safety have generally focused on drivers, overlooking the importance of the 
safety of vulnerable users such as pedestrians. Crosswalks at roundabouts are useful for pedestrians and increase 
safety. They should be placed to attract the maximum number of pedestrians, who would otherwise cross the road 
haphazardly. In this study, we analyse the street crossing behaviour of non-elderly and elderly pedestrians by filming 
their crossing behaviour with video cameras at 4 selected roundabouts. Data on pedestrian behaviour, including kerb 
delay and crossing conditions (legal and illegal), are then extracted and analysed. 
The crosswalks studied were intentionally chosen with different setback distances, to understand pedestrians’ 
willingness to deviate from the linear path when there are no bollards or other devices forcing them to cross on the 
crosswalk. Most of the pedestrians observed did not stop to wait for a passing vehicle but they continued to walk 
"zigzagging" among cars. The CHAID (Chi-square Automatic Interaction Detector) decision tree was used to identify the 
significant factors leading to increased likelihood of illegal crossing and highest kerb delay values. Path analysis was used 
to test the direct effect of independent variables on dependent variables. 
For Crossing condition, CHAID analysis results showed that the more significant variables were: type of street (main or 
secondary), type of pedestrian (non-elderly; elderly), and distance of intersection from roundabout. While the analysis 
of PATH shows a direct relationship between illegal crossings and secondary streets and a negative relationship with 
Crosswalk length. For kerb delay, the results of the CHAID analysis showed that there was only one significant variable: 
type of pedestrian. While the PATH analysis highlighted that elderly pedestrians were strong directly associated with 
higher Kerb delay values and that also secondary streets were directly associated with higher kerb delay. 
This study can help researchers and practitioners understand pedestrian crossing behaviour at roundabouts, both to 
develop pedestrian delay models and to define measures to improve pedestrian safety. 
 
Gbologah, Franklin Ekoue; Wei, Anqi; Rodgers, Michael. Evaluation of Factors Influencing Roundabout Performance in 
Atlanta. Transportation Research Record: Journal of the Transportation Research Board, 2022 
https://trid.trb.org/view/1943562 
 
Abstract: This paper evaluates the potential impacts of various geometric and operational parameters on gap-
acceptance behavior for approaches to roundabouts in the metropolitan area of Atlanta, Georgia. Twelve roundabouts 
were selected to provide a range of different conditions such as number of legs, number of circulating lanes, conflicting 
volumes, presence of pedestrian crossings, and so forth. Observational data were collected at these roundabouts using a 
remotely operated drone equipped with a stabilized high-resolution (4K) video camera operating at a sufficient altitude 
(just less than 400 ft/120 m) to encompass the complete facility within a single frame. The resulting videos were 
processed using commercial machine vision analysis supplemented by additional computer-assisted analysis to 
determine vehicle trajectories, spacings, and potential conflicts on a frame-by-frame (0.033 s) basis. These data, in turn, 
were used to establish gap-acceptance behavior of each roundabout approach and, through the use of logistic 
regression on the data, to establish observed critical headways (defined as the logistic inflection point [t50]). The 
variability of observed headways was compared against known parameters of both the roundabout and of the specific 
approach to develop a descriptive/predictive model as to how critical headways and gap-acceptance behavior were 
affected by variations in these parameters. Several factors were observed to have significant impacts on critical 
headways, including geometric (size category of the roundabout, number of legs, and visual angle to the upstream 
approach), environmental (presence of a state route on the upstream approach, presence of additional conflicting lanes, 
presence of a pedestrian crosswalk on the approach), and operational (approach speeds) factors. 

https://www.sciencedirect.com/science/article/pii/S2352146521009054?via%3Dihub
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Gruden, Chiara, Otkovic, Irena Istoka and Sraml, Matjaz. "Pedestrian safety at roundabouts: a comparison of the 
behavior in Italy and Slovenia." XXV International Conference Living and Walking in Cities (LWC 2021) 60.(2022): 528-
535. Transport Database. Web. 16 June. 2022.  
https://www.sciencedirect.com/science/article/pii/S2352146521009698?via%3Dihub 
 
Abstract: Background: Roundabouts are considered one of the safest infrastructure typologies, when referring to 
motorized traffic. Due to their ability to reduce conflict points between vehicles, they have been largely spread, 
substituting signalized or unsignalized intersections. While the increase in safety for drivers has been largely tackled and 
demonstrated by researchers, and some efforts have been spent on the side of cyclists, pedestrian safety has not been 
extensively analyzed yet. Aim: The present paper aims at analyzing pedestrian safety at roundabouts set in two 
different locations, Italy and Slovenia. This research will highlight differences and similarities in the behavior of walkers 
at the same type of infrastructure, taking into account the effects risen by diverse road habits typical of the two 
countries. Methodology: Starting from video footages recorded at the two locations, behavioral analysis, pointing out 
pedestrian speed, acceleration and crossing time, and a proactive safety analysis, calculating surrogate safety measures 
for vulnerable road users, have been run. Descriptive statistics and additional statistical tests are developed to compare 
the two data samples. Conclusions: From the behavioral point of view, results show for both locations faster pedestrian 
paces than expected, with the Slovenian case having the highest speed values and lowest crossing times. As regarding 
the safety point of view, Time-to-Collision, Time Advantage and relative speed between oncoming vehicles and the 
crossing pedestrians permitted to objectively evaluate conflict severity. The calculated percentages of values 
overcoming the individuated thresholds for determining dangerous events underlines the need to find solutions from 
both the infrastructural side and pedestrian awareness about their safe behavior. 
 
Hassan, Hany; Doulabi, Saba. Exploring Traffic Safety Problems and Challenges of Older Roads’ Users in Louisiana: Causes 
and Countermeasures [supporting dataset].  Office of the Assistant Secretary for Research and Technology; 
Transportation Consortium of South-Central States (Tran-SET), 2021, https://doi.org/10.5281/zenodo.6431045, Zenodo, 
1, md5:db271a7e3ed07cfe1694dead484cb161 
https://trid.trb.org/view/1945797 
 
 Abstract of the final report is stated below for reference:  It is well established that older pedestrians and drivers with 
65 years and above are among the most vulnerable road users. As the number and proportion of older road users (as 
drivers and pedestrians) grows in many countries, as well as their share in pedestrians’ and drivers’ crashes and injuries, 
it behooves transportation researchers to further investigate the safety and mobility challenges of older road users. This 
study aims mainly to provide a comprehensive investigation of older pedestrians’ and drivers’ safety challenges. To this 
end, a three-fold research approach is designed to thoroughly examine older road users’ safety challenges as 
pedestrians and drivers. First, crash data analysis identified significant risk factors causing/leading older drivers’ to be 
involved in vehicle crashes. Second, a driving simulator experiment was performed to further investigate the identified 
risky conditions from the crash data analysis and literature review. Third, a self-reported survey was conducted across 
the country to address pedestrians’ safety challenges, needs, and attitudes toward different pedestrian crossing facilities 
(i.e., signalized intersections, unsignalized intersections, midblock cross walks with and without flashing lights, and 
roundabouts). The results of this study provide a better understanding regarding older drivers’ and pedestrian’ needs 
and challenges that should be accommodated to improve their safety and mobility. 
 
 
Khan, Nazmul Arefin and Habib, Muhammad  Ahsanul. “Exploring the impacts of built environment on pedestrian injury 
severity involving distracted driving.”  Journal of Safety Research. 80 (2022). Pages 97-108. 
https://doi.org/10.1016/j.jsr.2021.11.001 
 

https://www.sciencedirect.com/science/article/pii/S2352146521009698?via%3Dihub
https://doi.org/10.5281/zenodo.6431045
https://trid.trb.org/view/1945797
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4 

Abstract: This study develops an injury severity model that demonstrates level of pedestrians’ injury severity during 
pedestrian-vehicle collisions, specifically those involving distracted driving. Method: It uses data from a police-reported 
collision database that contains pedestrian-vehicle collision information in Nova Scotia, Canada. A latent segmentation-
based ordered logit (LSOL) model is developed in this paper that comprehensively examines the influence of built 
environment characteristics on pedestrian injury severity. It estimates a latent segment allocation model within LSOL 
modeling framework to capture unobserved heterogeneity across pedestrians. Two latent segments, high- and low-risk 
segments, are identified probabilistically based on pedestrian characteristics and action, driver action, and collision 
attributes. Results: Results suggest that higher mixed land-use, transit stop density, length of sidewalk in the collision 
locations, and collisions occurring near schools yield lower pedestrian injury severity. In contrast, pedestrian-vehicle 
collisions in arterial roads, curved roads, sloped roads, and roundabouts tend to result in severe injuries. Interactions 
between distracted driving type and built environment characteristics are examined in this study. For example, using a 
communication device while driving on straight roads increases likelihood of higher pedestrian injury severity. This study 
also confirms the existence of heterogeneity across latent segments. For instance, higher percentage of people 
commuting by walking in the collision areas yield severe pedestrian injury in high-risk segments and lower injury severity 
in low-risk segments. Practical applications: The findings of this study will assist transportation planners and road safety 
stakeholders in developing effective and prioritized policies to reduce pedestrian injury severity involving distracted 
driving incidents. 
 
 
Poudel, Niranjan and Patrick A. Singleton. (2021) “Bicycle safety at roundabouts: a systematic literature 
review.” Transport Reviews 41:5, pages 617-642. https://doi.org/10.1080/01441647.2021.1877207 
 
Abstract: As roundabouts become increasingly popular, and as many communities promote bicycle use, the safety of 
roundabouts for people bicycling is of major concern. Although converting an intersection to a roundabout may reduce 
crashes overall, some research from northern Europe suggests that roundabouts may actually increase the frequency of 
bicycle crashes. We perform a systematic literature review on this topic, reviewing 49 different resources with empirical 
findings (most from Europe, some from Australia/New Zealand, few from the US). Many studies analyse (limited) bicycle 
crash data or observe driver/cyclist behaviours and interactions, while a few survey cyclists’ safety perceptions. 
Consistent with design guidance, bicycle safety performance is worse for higher-speed, multilane roundabouts and 
when on-roadway bike lanes are provided. Crash data and observations suggest that when cyclists “take the lane” and 
operate as vehicles – as is allowed or even recommended in some current design guidelines – this leads to conflicts and 
crashes between circulating cyclists and entering drivers who may have “looked but failed to see” (and thus failed to 
yield to) the cyclist. Providing separated cycle paths around the roundabout seems to be a lower-risk and more 
comfortable design solution, although care must be taken to encourage appropriate yielding at crossings. Future 
research should investigate more design features, socio-demographic characteristics, cyclist safety perceptions, and 
impacts outside of Europe. Studies should continue to explore ways to overcome limited bicycle crash and exposure 
data and to utilise naturalistic methods, driving simulators, and stated choice experiments 
 
Vignali, Valeria, et al. "The safety and conspicuity of pedestrian crossing at roundabouts: The effect of median refuge 
island and zebra markings." Transportation Research Part F: Traffic Psychology and Behaviour 68.(2020): 94-104. 
Transport Database. Web. 16 June. 2022. 
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=tspt&NEWS=N&AN=01728100 
 
Abstract: Roundabouts are one of the most used road intersections because, compared to signalized ones, they reduce 
conflict points between traffic flows and moderate driving speed. Great attention should also be paid to vulnerable road 
users at roundabouts. According to accident statistics, in fact, accessibility of pedestrians and cyclists is not always 
ensured. This paper has evaluated the effects on the visibility of pedestrian crossing before and after the displacement 
of zebra markings, moved before intersections, and the introduction of media refuge islands and "Yield here to 
pedestrians" vertical signs. The above effects have been assessed by before-after analysis of speed and visual behaviour 

https://doi.org/10.1080/01441647.2021.1877207
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of drivers approaching the crosswalk. Moreover, the analysis of the drivers' eye movements has highlighted the most 
salient elements of the pedestrian crossing. The relation between the drivers' visual behaviour and the vehicle speed 
have also been calculated. Results have confirmed that the intervention carried out has increased both visibility 
and safety of the studied pedestrian crosswalks. Zebra markings and the median refuge island have turned out to be the 
most glanced elements, respectively seen by 93.75% and 56.25% of the drivers, followed by the "Yield here to 
pedestrians" vertical sign. The mean distance of first fixation of the crosswalk increased from 21.98 m before the 
intervention, to 40.69 m after it. The drivers perceived the pedestrian crossings from a longer distance after the 
intervention, and they continued to glance at the crosswalk while approaching it, enhancing their visual attention. 
 

Less Relevant Results 
 
Akgün, Nurten, et al. “Exploring regional differences in cyclist safety at roundabouts: A comparative study between the 
UK (based on Northumbria data) and Belgium,” Accident Analysis & Prevention, Volume 150, 2021 
https://doi.org/10.1016/j.aap.2020.105902. 
 
Abstract: The level of safety for cyclists at roundabouts may vary according to national differences not only in the 
design itself but also sociodemographic, cyclist and driver behaviour as well as environmental factors. This paper 
investigates the national influence on cyclist casualty severity at roundabouts by comparing the United Kingdom (using 
Northumbria as a representative sample) and Belgium. The data included speed limits, socio-demographic 
characteristics, environmental conditions and driver/cyclist behaviour-related contributory factors. First, a logistic 
regression analysis for the UK data, including 864 cyclist casualties, was carried out. Increasing the speed limit by ten 
units (for example 30mph to 40mph) increased the probability of a cyclist being killed or seriously injured by 10%. A 
cyclist casualty was more than three times more likely to be killed or seriously injured (the odds ratio is 3.02) where 
sudden braking was recorded as a contributory factor. Second, a separate logistic regression analysis for Belgium was 
conducted. Cyclists ignoring the priority at roundabouts increased the probability of a fatal or seriously injured collisions 
(the odds ratio is 2.71). Comparing the individual analysis for both countries, the influence of cyclist age was consistent. 
Each one-year increase in cyclist age increases chance of being killed or seriously injured as opposed to not being killed 
or seriously injured by 2 % (odds ratio is 1.02) in both UK and Belgium. A final comparative analysis was applied 
considering proxy variables for both countries. Three-way chi-square tests of independence showed that all non-
behavioural variables (i.e. sociodemographic characteristics, speed limit, and environmental conditions) were found to 
be statistically different between UK and Belgium for both slight and killed and seriously injured casualties. This suggests 
that driver/cyclist interaction and behaviour in the two countries is generally similar whilst speed limits, the 
sociodemographic characteristics of cyclists and environmental conditions are specific for each country. The third part of 
the logistic regression analysis suggested that the country residual was highly statistically significant. This indicates that 
there are some statistically significant differences with respect to the characteristics of the two regional datasets used in 
the analysis. 
 
Gruden, Chiara, Otkovic, Irena Istoka and Sraml, Matjaz. Pedestrian safety at roundabouts: Their crossing and glance 
behavior in the interaction with vehicular traffic.” Accident Analysis & Prevention 159: 2021  
https://doi.org/10.1016/j.aap.2021.106290 
 
 
Abstract: Smartphones are nowadays indispensable devices in daily life. Their rapid technological development makes it 
possible to have almost all necessary information on them, which facilitates their spread among all users. However, this 
extensive use has led to many distraction problems while performing other main tasks, such as activities on the road, 
which can also impact people's safety. Therefore, various experts focused their attention on issues related to drivers 
looking at their mobile phones; recently, researchers from different disciplines saw the need to deepen knowledge also 
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on the phenomenon of vulnerable road users distracted by digital devices, especially when approaching signalized 
intersections. 
This study builds on and seeks to extend this area of research by analyzing the effects of digital distraction on 
pedestrians as they approach unsignalised intersections located on roundabout entrances and exits. The aim of the 
research is to understand the extent to which the task of checking social media affects pedestrian reaction and crossing 
times, as well as to identify which elements attract the most pedestrian attention. To achieve this goal, an eye-tracking 
study was designed, in which participants wearing eye-tracking glasses were asked to walk a predefined route, once 
checking their social media apps and once walking without distracting technological elements. 
The results showed an 84% increase in reaction time when using the phone, while only a slight rise in crossing time was 
found. The general conclusions about the most observed elements when walking are also consistent with the main 
findings of previous literature studies. 
 
Shen, Jinxing, Tiantong Wang, Changjiang Zheng, Miao Yu. “Determinants of Bicyclist Injury Severity Resulting from 
Crashes at Roundabouts, Crossroads, and T-Junctions” Emerging Technologies in Traffic Safety Risk Evaluation, 
Prevention, and Control (2020) https://doi.org/10.1155/2020/6513128 
 
Abstract: This study explores the contributing factors that influence bicyclist injury severity at three types of 
intersection: roundabouts, crossroads, and T-junctions. Using bicycle-involved crash data in the UK over nine years 
(from 2009 to 2017), the bicyclist injury severity (with three severity levels: fatal injury, serious injury, and slight injury) 
was estimated using the generalized ordered logit (GOL) model and partial proportional odds (PPO) model. The marginal 
effects of each explanatory variable were computed to investigate the impacts on bicyclist injury severity occurring 
probabilities. A wide range of variables potentially affecting injury severity was considered, including bicyclist 
characteristics, intersection characteristics, environmental conditions, bicyclist movement and location preceding the 
crash, and types of collisions. Our findings show that the PPO model outperforms the GOL model for analyzing the 
factors that affect the bicyclist injury severity at intersections. The factors that affect cycling safety at various 
intersections show enormous differences. Specifically, nine variables have significant impacts on bicyclist injury severity 
at those three types of intersections. And there are only two variables, four variables, and eleven variables that have 
significant impact on bicyclist injury severity at roundabouts, crossroads, and T-junctions, respectively. The findings of 
this study can help decision makers better understand the spatial heterogeneity of the factors that influence the bicyclist 
injury severity at various intersections. 
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