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AGING 

Kate Wilmut, Catherine Purcell. Why Are Older Adults More at Risk as 

Pedestrians? A Systematic Review. pp. 1269–1291 

Objective: To explore factors that could explain why older adults are more at risk at the 

roadside. Background: The physical and psychological health benefits of walking have 

been well-established, leading to the widespread promotion of walking amongst older 

adults. However, walking can result in an increased risk of injury as a pedestrian at the 

roadside, which is a greater risk for older adults who are overrepresented in pedestrian 

casualty figures. Method: Relevant databases were searched up to January 2020. All 

peer-reviewed journals that presented data on healthy older adults and some aspect of 

road crossing or roadside behavior were included. A total of 142 papers were assessed 

and 60 met the inclusion criteria. Results: Identified papers could be grouped into three 

areas: crossing at a designated crossing place; crossing with no designated crossing 

place; perceptions or behaviors. Conclusion: Multiple individual (attitudes, perceived 

behavioral control, walking time, time-to-arrival judgments, waiting endurance, cognitive 

ability), task (vehicle size, vehicle speed, traffic volume), and environmental (road 

layout, time of day, weather) constraints influence road crossing in older adulthood. 

Application: Accessibility of designated crossing areas needs to be addressed by 

ensuring sufficient time to cross and nonrestrictive waiting times. Signalized crossings 

need to be simplified and visibility increased. Where there is no designated crossing 

place, a reduction in speed limit alongside the provision of pedestrian islands to provide 

“pause” places are needed. Educational-based programs may also help ensure safety of 

older adults where there is no designated crossing place. 

 



AVIATION AND AEROSPACE 

Han Qiao, Jingyu Zhang, Liang Zhang, Yazhe Li, Shayne Loft. Exploring 
the Peak-End Effects in Air Traffic Controllers’ Mental Workload Ratings. 
pp. 1292–1305. 

Objective: This study examined whether professional air traffic controllers (ATCos) were 

subject to peak-end effects in reporting their mental workload after performing an air 

traffic control task, and in predicting their mental workload in future scenarios. 

Background: In affective experience studies, people’s evaluation of a period of 

experience is strongly influenced by the most intense (peak) point and the endpoint. 

However, whether the effects exist in mental workload evaluations made by professional 

operators is still not known. Method: In Study 1, 20 ATCos performed air traffic control 

scenarios on high-fidelity radar simulators and reported their mental workload. We used 

a 2 (high peak, low peak) × 2 (high end, low end) within-subject design. In Study 2, 

another group of 43 ATCos completed a survey asking them to predict their mental 

workload given the same air traffic control scenarios. Results: In Study 1, ATCos 

reported higher mental workload after completing the high-peak and the high-end 

scenarios. In contrast, in Study 2, ATCos predicted the peak workload effect but not the 

end workload effect when asked to predict their experience in dealing with the same 

scenarios. Conclusion: Peak and end effects exist in subjective mental workload 

evaluation, but experts only had meta-cognitive awareness of the peak effect, and not 

the end effect. Application: Researchers and practitioners that use subjective workload 

estimates for work design decisions need to be aware of the potential impact of peak and 

end task demand effects on subjective mental workload ratings provided by expert 

operators. 

 

BIOMECHANICS, ANTHROPOMETRY, WORK PHYSIOLOGY 

Andrew P. Hunt, Adam W. Potter, Denise M. Linnane, Xiaojiang Xu, Mark 
J. Patterson, Ian B. Stewart. Heat Stress Management in the Military: 
Wet-Bulb Globe Temperature Offsets for Modern Body Armor Systems. 
pp. 1306–1316. 

Objective: The aim of this study was to model the effect of body armor coverage on 

body core temperature elevation and wet-bulb globe temperature (WBGT) offset. 

Background: Heat stress is a critical factor influencing the health and safety of military 

populations. Work duration limits can be imposed to mitigate the risk of exertional heat 

illness and are derived based on the environmental conditions (WBGT). Traditionally a 

3°C offset to WBGT is recommended when wearing body armor; however, modern body 

armor systems provide a range of coverage options, which may influence thermal strain 

imposed on the wearer. Method: The biophysical properties of four military clothing 

ensembles of increasing ballistic protection coverage were measured on a heated 

sweating manikin in accordance with standard international criteria. Body core 

temperature elevation during light, moderate, and heavy work was modeled in 

environmental conditions from 16°C to 34°C WBGT using the heat strain decision aid. 

Results: Increasing ballistic protection resulted in shorter work durations to reach a 

critical core temperature limit of 38.5°C. Environmental conditions, armor coverage, and 

work intensity had a significant influence on WBGT offset. Conclusion: Contrary to the 

traditional recommendation, the required WBGT offset was >3°C in temperate conditions 

(<27°C WBGT), particularly for moderate and heavy work. In contrast, a lower WBGT 

offset could be applied during light work and moderate work in low levels of coverage. 

Application: Correct WBGT offsets are important for enabling adequate risk 

management strategies for mitigating risks of exertional heat illness. 



Jacob W. Hinkel-Lipsker, Nicole M. Stoehr, Isaiah J. Lachica, Sean M. 
Rogers. Gait Adaptations to Physical Fatigue During the Negotiation of 
Variable and Unexpected Obstacles. pp. 1317–1330. 

Objective: The purpose of this study was to investigate how physical fatigue impacts 

one’s ability to negotiate unexpected and randomly located obstacles during locomotion. 

Background: Physically demanding occupations place workers at risk of trips and falls—

a major health and financial burden. How worker physical fatigue and fitness impacts 

their ability to navigate through unpredictable environments is not thoroughly explored in 

current literature. In this exploratory study, we further examine these relationships. 

Methods: Twenty-one young, physically fit participants completed a series of obstacle 

negotiation trials in the dark, where an obstacle would suddenly be illuminated as they 

reached it. Participants then engaged in a fatigue protocol, before repeating a series of 

the same negotiation trials. Results: When fatigued, participants exhibited a significant 

decrease in leading toe and trailing toe clearance, as well as a significant increase in 

leading heel clearance. Moreover, participants stepped closer to the obstacle with their 

both feet on the step prior to negotiation. Participants also walked at a faster velocity. 

Regression analyses revealed that participants’ VO2max and height were significant 

predictors of foot placement metrics. Conclusion: Results indicate that physical fatigue 

negatively impacts crossing mechanics of young, healthy individuals, and that a higher 

level of VO2 capacity may reduce the occurrences of altered crossing behavior that 

coincide with physical fatigue. Application: These results highlight the effect of fatigue 

on worker safety during performance of job-related duties and are of interest to 

professionals seeking to reduce the incidence of slips, trips, and falls in the workplace. 

 

DISPLAYS AND CONTROLS 

Jing Chen, Huangyi Ge, Ninghui Li, Robert W. Proctor. What I Say Means 
What I Do: Risk Concerns and Mobile Application-Selection Behaviors. 
pp. 1331–1350. 

Objective: The goal of this study was to examine the relation between users’ reported 

risk concerns and their choice behaviors in a mobile application (app) selection task. 

Background: Human users are typically regarded as the weakest link in cybersecurity 

and privacy protection; however, it is possible to leverage the users’ predilections to 

increase security. There have been mixed results on the relation between users’ self-

reported privacy concerns and their behaviors. Method: In three experiments, the timing 

of self-reported risk concerns was either a few weeks before the app-selection task (pre-

screen), immediately before it (pre-task), or immediately after it (post-task). We also 

varied the availability and placement of clear definitions and quizzes to ensure users’ 

understanding of the risk categories. Results: The post-task report significantly 

predicted the app-selection behaviors, consistent with prior findings. The pre-screen 

report was largely inconsistent with the reports implemented around the time of the task, 

indicating that participants’ risk concerns may not be stable over time and across 

contexts. Moreover, the pre-task report strongly predicted the app-selection behaviors 

only when elaborated definitions and quizzes were placed before the pre-task question, 

indicating the importance of clear understanding of the risk categories. Conclusion: Self-

reported risk concerns may be unstable over time and across contexts. When explained 

with clear definitions, self-reported risk concerns obtained immediately before or after 

the app-selection task significantly predicted app-selection behaviors. Application: We 

discuss implications for including personalized risk concerns during app selection that 

enable comparison of alternative mobile apps. 

 



ENVIRONMENTAL DESIGN 

Curtis M. Craig, Brittany N. Neilson, George C. Altman, Alexandra 
T. Travis, Joseph A. Vance. Applying Restorative Environments in the 

Home Office While Sheltering-in-Place. pp. 1351–1362 

Objective: The objective of this review was to spotlight specific methods for people 

working from home to apply restorative environment research to improve productivity 

and mental health during shelter-in-place. Background: The COVID-19 pandemic has 

led to sheltering-in-place and telework. While necessary, these strategies may lead to 

negative consequences such as social isolation and worse performance. However, nature 

environments have been shown to have a variety of positive effects in several different 

settings, including improved attention, positive affect, and increased job satisfaction, and 

these may be translated to the home workspace setting. Method: This provides a 

narrative review of the environmental psychology literature, describing articles involving 

nature in a task performance or stress context and how it has been applied. It then 

moves on to discuss how these findings could possibly be applied in the context of 

workers during the COVID-19 pandemic. Results: Although beneficial results are mixed, 

the review found a variety of relatively simple and cost-effective methods that could 

assist workers during the COVID-19 pandemic, including taking a break in nature and 

implementing nature in the workspace. Application: The application of restorative 

environment research could be an efficient way of mitigating the negative psychological 

effects due to at-home sheltering and telework in order to combat COVID-19. 

 

HUMAN-COMPUTER INTERACTION, COMPUTER SYSTEMS 

David A. Illingworth, Karen M. Feigh. Impact Mapping for Geospatial 

Reasoning and Decision Making. pp. 1363–1378. 

Objective: The reported study evaluated a novel approach to aiding geospatial 

reasoning and decision making. Background: Impact mapping aims to alleviate the 

cognitive demands of geospatial tasks in part by externalizing data in the form of an 

integrated decision surface. This is achieved by aggregating data across multiple sources 

of information and visualizing their combined utility rather than objective measurements 

or individual utility. Previous research has shown that geospatial decisions improve when 

aided in this manner, but it remains unknown if dynamic decision making, often plagued 

by fatigue and anchoring bias, would benefit similarly. Method: The experiment 

implemented a systematic manipulation of the presence of a composite impact map and 

the number of attributes present in a two-stage disaster relief, resource allocation task to 

investigate when and how impact mapping is beneficial or deleterious to decision makers. 

Results: The presence of the composite impact map increased the utility of selected 

sites, increased re-planning decisions, reduced information display views, and reduced 

workload. Generally, the effect of the composite impact map was greater when 

participants were asked to evaluate more attributes. Conclusion: Composite impact 

maps appear to improve repeated geospatial reasoning and minimize anchoring bias 

because they alleviate the cognitive demands otherwise necessary to interpret and 

maintain information from multiple attributes. Application: Data visualization 

techniques, such as impact mapping, can improve repeated geospatial decision making in 

environments that include high cognitive demand. 



Dawn M. Sarno, Mark B. Neider. So Many Phish, So Little Time: Exploring 

Email Task Factors and Phishing Susceptibility. pp. 1379–1403 

Objective: The present studies examine how task factors (e.g., email load, phishing 

prevalence) influence email performance. Background: Phishing emails are a paramount 

cybersecurity threat for the modern email user. Research attempting to understand how 

users are susceptible to phishing attacks has been limited and has not fully explored how 

task factors (e.g., prevalence, email load) influence accurate detection. Method: In three 

experiments, participants classified emails as either legitimate or not legitimate and 

reported on a variety of other categorizations. The first two experiments examined how 

email load and phishing prevalence influence phishing detection independently. The third 

experiment examined the interaction of these two factors to determine whether they 

have compounding effects. All three experiments utilized individual difference variables to 

examine how cognitive, behavioral, and personality factors may influence classifications. 

Results: Experiment 1 suggests that high email load can make the task appear more 

challenging. Experiment 2 indicates that low phishing prevalence can decrease sensitivity 

for phishing emails. Experiment 3 demonstrates that high levels of email load can 

decrease classification accuracy under 50/50 prevalence rates. Notably, performance was 

poor across all experiments, with phishing detection near chance levels and low 

discriminability for emails. Participants demonstrated poor metacognition with over 

confidence, low self-reported difficulty, and low perceived threat for the emails. 

Conclusion: Overall, the present studies suggest that high email load and low phishing 

prevalence can influence email classifications. Application:Organizations and 

researchers should consider the influences of both email load and phishing prevalence 

when implementing phishing interventions. 

 

MACROERGONOMICS AND THE ENVIRONMENT 

Mark C. Schall, Peter Chen. Evidence-Based Strategies for Improving 
Occupational Safety and Health Among Teleworkers During and After the 

Coronavirus Pandemic. pp. 1404–1411. 

Objective: To review practical, evidence-based strategies that may be implemented to 

promote teleworker safety, health, and well-being during and after the coronavirus 

pandemic of 2019 (COVID-19). Background: The prevalence of telework has increased 

due to COVID-19. The upsurge brings with it challenges, including limited face-to-face 

interaction with colleagues and supervisors, reduced access to ergonomics information 

and resources, increased social isolation, and blurred role definitions, which may 

adversely affect teleworker safety, health, and well-being. Method: Evidence-based 

strategies for improving occupational safety, health, and well-being among teleworkers 

were synthesized in a narrative-based review to address common challenges associated 

with telework considering circumstances unique to the COVID-19 pandemic. Results: 
Interventions aimed at increasing worker motivation to engage in safe and healthy 

behaviors via enhanced safety leadership, managing role boundaries to reduce 

occupational safety and health risks, and redesigning work to strengthen interpersonal 

interactions, interdependence, as well as workers’ initiation have been supported in the 

literature. Application: This review provides practical guidance for group-level 

supervisors, occupational safety and health managers, and organizational leaders 

responsible for promoting health and safety among employees despite challenges 

associated with an increase in telework. 

 



SURFACE TRANSPORTATION 

Ziyang Xie, Li Li, Xu Xu. Real-Time Driving Distraction Recognition 
Through a Wrist-Mounted Accelerometer. pp. 1412–1428. 

Objective: We propose a method for recognizing driver distraction in real time using a 

wrist-worn inertial measurement unit (IMU). Background: Distracted driving results in 

thousands of fatal vehicle accidents every year. Recognizing distraction using body-worn 

sensors may help mitigate driver distraction and consequently improve road safety. 

Methods: Twenty participants performed common behaviors associated with distracted 

driving while operating a driving simulator. Acceleration data collected from an IMU 

secured to each driver’s right wrist were used to detect potential manual distractions 

based on 2-s long streaming data. Three deep neural network-based classifiers were 

compared for their ability to recognize the type of distractive behavior using F1-scores, a 

measure of accuracy considering both recall and precision. Results: The results indicated 

that a convolutional long short-term memory (ConvLSTM) deep neural network 

outperformed a convolutional neural network (CNN) and recursive neural network with 

long short-term memory (LSTM) for recognizing distracted driving behaviors. The within-

participant F1-scores for the ConvLSTM, CNN, and LSTM were 0.87, 0.82, and 0.82, 

respectively. The between-participant F1-scores for the ConvLSTM, CNN, and LSTM were 

0.87, 0.76, and 0.85, respectively. Conclusion: The results of this pilot study indicate 

that the proposed driving distraction mitigation system that uses a wrist-worn IMU and 

ConvLSTM deep neural network classifier may have potential for improving transportation 

safety. 

 

TEAMS AND GROUPS 

Molly Kilcullen, Jennifer Feitosa, Eduardo Salas. Insights From the 
Virtual Team Science: Rapid Deployment During COVID-19. pp. 1429–
1440. 

Objective: To provide insights for organizations that must rapidly deploy teams to 

remote work. Background: Modern situations, such as the COVID-19 pandemic, are 

rapidly accelerating the need for organizations to move employee teams to virtual 

environments, sometimes with little to no opportunities to prepare for the transition. It is 

likely that organizations will continually have to adapt to evolving conditions in the 

future. Method: This review synthesizes the literature from several sources on best 

practices, lessons learned, and strategies for virtual teams. Information from each article 

deemed relevant was then extracted and de-identified. Over 64 best practices were 

independently and blindly coded for relevancy for the swift deployment of virtual teams. 

Results: As a result of this review, tips for virtual teams undergoing rapid transition to 

remote work were developed. These tips are organized at the organization, team, and 

individual levels. They are further categorized under six overarching themes: norm 

setting, performance monitoring, leadership, supportive mechanisms, communication, 

and flexibility. Conclusion: There is a significant deficit in the literature for best practices 

for virtual teams for the purposes of rapid deployment, leaving it to organizations to 

subjectively determine what advice to adhere to. This manuscript synthesizes relevant 

practices and provides insights into effective virtual team rapid deployment. 


