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1. Title: Can AI help authors prepare better risk science manuscripts?
Authors: Louis Anthony Cox Jr., Terje Aven, Seth Guikema, Charles N. Haas, James H. Lambert, Karen Lowrie, George Maldonado, Felicia Wu
Abstract: Scientists, publishers, and journal editors are wondering how, whether, and to what extent artificial intelligence (AI) tools might soon help to advance the rigor, efficiency, and value of scientific peer review. Will AI provide timely, useful feedback that helps authors improve their manuscripts while avoiding the biases and inconsistencies of human reviewers? Or might it instead generate low-quality verbiage, add noise and errors, reinforce flawed reasoning, and erode trust in the review process? This perspective reports on evaluations of two experimental AI systems: (i) a “Screener” available at http://screener.riskanalysis.cloud/ that gives authors feedback on whether a draft paper (or abstract, proposal, etc.) appears to be a fit for the journal Risk Analysis, based on the guidance to authors provided by the journal (https://www.sra.org/journal/what-makes-a-good-risk-analysis-article/); and (ii) a more ambitious “Reviewer” (http://aia1.moirai-solutions.com/) that gives substantive technical feedback and recommends how to improve the clarity of methodology and the interpretation of results. The evaluations were conducted by a convenience sample of Risk Analysis Area Editors (AEs) and authors, including two authors of manuscripts in progress and four authors of papers that had already been published. The Screener was generally rated as useful. It has been deployed at Risk Analysis since January of 2025. On the other hand, the Reviewer had mixed ratings, ranging from strongly positive to strongly negative. This perspective describes both the lessons learned and potential next steps in making AI tools useful to authors prior to peer review by human experts.
2. Title: On the relationship between disaster risk science and risk science
Authors: Terje Aven
Abstract: Risk disaster science aims to improve our knowledge on hazardous events and related consequences, their mitigation, preparedness, response, and recovery, as well as how to support decision making on the best way to handle such events and consequences. Risk science addresses many of the same types of issues, with its focus on concepts, principles, theories, models, approaches, and methods for understanding, assessing, communicating, and handling risk, with applications. This article aims to clarify how these fields and sciences relate to each other; what are the overlaps, and in what ways do they differ? The article argues that disaster risk science can be viewed as applied risk science. The implications of such a perspective are discussed and measures suggested for how to enhance these fields and their interactions.
3. Title: Assessing the dependence between extreme rainfall and extreme insurance claims: A bivariate peak over threshold method
Authors: Yue Shi
Abstract: Climate change has increased the frequency and intensity of extreme weather events. For insurance companies, it is essential to identify and quantify extreme climate risk. They must set aside enough capital reserve to bear the costs of extreme events, otherwise, they can be put in a danger of facing bankruptcy. In this article, I employ the state-of-the-art bivariate peak over threshold method to study the dependence between extreme rain events and extreme insurance claims. I utilize a novel insurance data set on home insurance claims related to rainfall-induced damage in Norway and select two large Norwegian municipalities to investigate the impact of heavy rain on large claim numbers. Based on the model estimates and tail dependence measures, I find evidence that extremely high numbers of insurance claims have the strongest dependence with rainfall intensity and daily rain amounts. I also identify the region-specific difference in rainfall variables as a key indicator of home insurance risk. The findings offer insights into the complex dynamics between extreme rainfall and extreme claim numbers in home insurance. Contributing to the long-term sustainability of the insurance industry, the proposed method facilitates the development of tailor-made pricing models and robust capital reserve management in the face of changing climate.
4. Title: A multi-perspective process safety risk assessment with hybrid risks
Authors: Tahere Vafaee, M. A. S. Monfared
Abstract: In this paper, we assert that the process safety risks vary based on the identity of the stakeholders involved, for example, employees, management, regulators, community members, insurance companies, and environment. These risks differ in perceptions, magnitudes, and ramifications across an array of stakeholders. Hence, the process safety risk assessment taken from a single perspective, as is often the case, is inadequate and perhaps misleading. Instead, a more realistic approach is a multi-perspective risk assessment by considering the interactions existing among different perspectives and by building concurrent and compatible models explicitly. This marks the first innovation of the current research work. The second innovation centers on the hybrid nature of risk analysis. We recognize the distinction between safety risks impacting human well-being and risks affecting facilities, properties, capital assets, and the environment. The research introduces a hybrid safety-facility risk assessment to address different types of risks. Still, developing multiple models to represent hybrid risks from different perspectives is complex, time-consuming, tedious, and very costly. In addition, results from multiple models may become incompatible, confusing the stakeholders. To avoid such difficulties, a comprehensive model is developed initially, which, while impractical itself, allows for the extraction of practical perspective-based models through reduction. The methodology was illustrated and validated by examining a city gas pressure reduction station from 12 different perspectives, illustrating different risk results and highlighting the necessity of a multi-perspective and hybrid risk approach for accurate process safety risk analysis. However, the methodology is widely applicable across different risk assessment areas, not limited to the process safety of a city gate station (CGS). Furthermore, the twelve perspectives considered are specific to the context of the CGS case in a suburb of Tehran and may vary in other situations. By incorporating these practices, organizations can ensure a more comprehensive, inclusive, and accurate assessment of process safety risks, ultimately leading to better risk management and decision-making.
5. Title: Climate risk and green innovation-ESG disconnect: Firm-level evidence from China
Authors: Ran Liu, Xuehong Zhu, Jinyu Chen
Abstract: The inability to reliably quantify firms’ climate change exposure has become a primary obstacle preventing academics from thoroughly investigating climate impacts on micro-organizations. In this study, we construct firm-level climate risk indicators using hand-collected data on meteorological factors and investigate whether and how climate risk affected the paradoxical relation between corporate green innovation and its’ environmental, social, and governance (ESG) scores on the basis of the Chinese context. We document that the climate risk is significantly positively (or negatively) related to the negative (or positive) green innovation-ESG disconnect, implying that climate risk enhances the loose-coupling motives between green innovation and ESG for addressing internal efficiency and external legitimacy conflict. The above disconnect effect of climate risk, namely green innovation as compliance means and ESG as ends fail to complement each other as comparative advantages, is less pronounced for private-owned enterprises, firms with high corporate governance quality, and those with powerful CEOs. Furthermore, the disconnect effect of climate risk results in severe corporate performance volatility and diminishes future growth potential. Overall, this study contributes to the literature on climate risk at the micro level and offers initial evidence that climate risk causes means and ends cannot be mutually justified by demonstrating the green innovation-ESG disconnect, which has conducted few empirical research so far.
6. Title: Dynamics of risk perception altered by cognitive hazard typification: A case of naturalness and immediacy of effect in Japan
Authors: Kenta Mitsushita, Shin Murakoshi
Abstract: This study investigated how the structure of risk perception differs according to the type determined by perceived hazard properties (cognitive hazard type) by applying three-mode principal component analysis (3MPCA). A total of 295 respondents completed a questionnaire consisting of risk characteristics and risk perception scales for 12 natural, technology, and social activity hazards, differentiated by naturalness and immediacy of effects. Three components were extracted by 3MPCA in scale (“dread,” “passive,” and “unknown”) and three in target hazards (“slow-artificial hazard,” “fast-artificial hazard,” and “natural hazard”), which were interpreted as three cognitive hazard types. Six components were extracted and interpreted using a core array. Multiple regression analysis of risk perception with individual components revealed that the influence of risk characteristics judgment differed according to cognitive hazard type. “Dread” affected all hazard types, whereas “passive” affected “fast-artificial hazard” and “natural hazard.” Furthermore, for “natural hazard,” “passive” had negative and positive effects on personal risk assessment and general assessment, respectively. These results suggest the necessity of considering cognitive hazard typification to investigate the structure of risk perception phenomena and the usefulness of applying 3MPCA to the psychometric paradigm.
7. Title: Addressing related but competing risks: Effectiveness of an antibiotic stewardship intervention during COVID-19
Authors: Yanmengqian Zhou, Michelle L. Acevedo Callejas, Erina L. Farrell
Abstract: Previous research on risk information behaviors has primarily focused on responses to a single target risk, without considering how related risks might influence information behaviors regarding the target risk. Guided by the Risk Information Seeking and Processing (RISP) model and drawing on theory and research taking a social context approach to risk communication, we developed a video-based intervention for promoting favorable antibiotic risk information behaviors that targets key predictors—including perceived risk, information insufficiency, and perceived information gathering capacity (PIGC)—theorized in RISP and addresses COVID-19 as a related risk factor. Experimentally testing the effectiveness of this video against a previously developed video that did not reference COVID-19 and a control group with no video exposure, we found that both videos increased perceived risk from antibiotics and PIGC. Relative to the original video, the extended, COVID-contextualized video led to greater knowledge about the ineffectiveness and harm of taking antibiotics for COVID-19. Results from structural equation modeling showed that knowledge about the ineffectiveness directly decreased information-avoidance intention. Knowledge about the harm, on the other hand, indirectly increased information seeking and reduced avoidance intention by heightening perceived risk, which led to negative affect and, in turn, elevated information insufficiency. In addition, information-seeking intention increased with greater PIGC. These relationships further varied by fear of COVID-19, with antibiotic risk information behaviors among high-fear individuals being more strongly influenced by COVID-related judgments than those with low fear. Implications of the findings for message designs in multirisk situations are discussed.
8. Title: Why ignore expiry dates on cosmetics? A qualitative study of perceived risk and its implications for cosmetics producers and regulators
Authors: Yujiao Wang, Gary Davies, James Derbyshire, Farid Ullah
Abstract: Consumers often use cosmetics long after their expiry date, despite the health risk. This paper aims to understand why and to suggest policy changes that can promote safer practices in cosmetics use. This is the first study to investigate risk perception in relation to expired cosmetics. Thirty-three semistructured interviews with both cosmetics users and employees of cosmetics companies were conducted in the United Kingdom and China. Perceived risk theory was found to be a useful analytical lens. Eight risk factors emerged from the data, including two not previously identified. Combinations of risk were also found to be valuable in explaining consumer attitudes to cosmetic expiry dates, which suggests that perceived risk factors interact with each other to create an emergent perception of risk, requiring an integrated understanding. While physical, performance and self-brand connection risk can promote adherence to an expiry date, other risk factors such as financial and social risk can override such concerns, leading to the expiry date being ignored. Implications for suppliers’ and regulators’ policies and risk-communication strategies are identified that may help reduce the risks being taken by cosmetics users.
9. Title: The conflict between personal interests and group interests during a pandemic
Authors: Di Mu, Jingnan (Cecilia) Chen, Todd R. Kaplan
Abstract: We use online experiments to study how the public behaves during a major public health event (e.g., a pandemic). For a new infectious disease, decisions by the public are highly dependent on the warning information that they receive. We study the impact of an early warning system and information intervention on public behavior. Early warning systems and different types of information sharing can be adapted to influence the decisions by the public between their own interests and the interests of society. Even when a pandemic is severe and it is more beneficial to stay at home for society, some people tend to continue working, leading to a more rapid spread of the pandemic. Once the pandemic is brought under control, a number of people may still avoid going to work, slowing economic recovery. We find that if the government does not intervene and direct people, they will behave selfishly, which is detrimental to the overall interests of society. By intervention, the government can improve the welfare of society.
10. Title: Is a good reputation a dangerous thing? A multimethod assessment of regulator culture and the implications for risk regulation
Authors: Sharon Clarke, Lina Siegl, David Holman
Abstract: Regulator culture has a significant influence on dutyholder safety in high-risk industries, but there is currently limited research that has explored its nature and implications for effective risk regulation. Building on existing cultural theory and literature on reputational risk, we aim to address this hiatus by exploring regulator culture through an assessment of attitudes, beliefs, and norms that are shared within a UK risk regulator, and represent its underlying cultural values. We utilized an abductive case study approach, which involved multiple qualitative methodologies (comprising analysis of 68 documents, 19 interviews, nine focus groups, and seven observations), engaging both internal and external stakeholders. Based on triangulation, we developed a model and rich description of regulator culture, and addressed the following questions: What is a regulator culture for safety? What cultural values do risk regulators need for effective oversight of a high-risk industry? Our model encapsulates the core values of regulator culture (process orientation, professionalism, and independence) that together support the regulator's reputation, which is central to its cultural identity. Our findings extend risk theory and research by advancing knowledge of the mechanisms through which culture impacts regulatory practice. We highlight how the drive to protect reputation has benefits, but also a potential “dark side.” Latterly, we emphasize the dynamic and paradoxical nature of cultural values, and how this affects the regulator's ability to continually improve and strengthen its culture over time, as well as the implications for effective regulatory oversight.
11. Title: Earthquake resilience and public engagement: A social media perspective
Authors: Hongbing Liu, Ziqiang Han
Abstract: Global earthquake resilience enhancement necessitates a cohesive international community and proactive public engagement. The ubiquity of social media, and its significant user data generation, positions it as a formidable tool in emergency management. This article scrutinizes the 2023 Türkiye–Syria Earthquake, employing an analysis of over 150,000 Weibo posts to assess Chinese netizens’ attention toward this nondomestic disaster. Findings reveal substantial social media engagement, with a distinct disparity between posts and comments. Posts provide a comprehensive chronicle of the earthquake response, encompassing disaster reporting, Chinese rescue teams, international emergency response, and life-saving efforts. Comments serve as a conduit for emotional expression, focusing on prayers for the disaster-stricken area, the tragic loss of a Turkish TV producer, expressions of sympathy and donations, the sense of helplessness evoked by natural disasters, and prayers for the rescue team and response comparison. The public engagement evolved from initial symbolic participation to more substantive involvement in the later stages, reflecting the process of both public engagement and the enhancement of resilience awareness. Sentiment and emotion analysis indicate that, subsequent to the initial 3-day period dedicated to disaster reporting, the sentiment within the posts was predominantly positive, while comments exhibited a more negative sentiment, primarily characterized by “sadness” and “disgust.” Spatial analysis revealed amplified attention toward the disaster in Sichuan Province and other regions with superior internet access. The article also discerned that comments exhibited a notably shorter lifespan than posts. This article proffers a novel perspective on the analysis of foreign disasters and furnishes invaluable insights for the enhancement of global earthquake resilience through public engagement.
12. Title: Personal relevance moderates the effect of conflicting information on risk perception and behavioral outcomes
Authors: Xinxia Dong, Janet Z. Yang
Abstract: Conflicting information that arises from scientific disagreement poses challenges to effective risk communication. This study explores the impact of conflicting information on risk perception and downstream risk-mitigation behavioral intention and policy support. The research context is PFAS (per- and polyfluoroalkyl substances) contamination. We conducted an online experiment featuring a 2 (information type: conflicting vs. consistent) × 2 (personal relevance: high vs. low) between-subjects factorial design with 1232 American adult participants. Results indicated that exposure to conflicting information dampened risk perception, which subsequently reduced risk-mitigation behavioral intention and policy support, but only when participants perceived the risk from PFAS as less personally relevant. These findings underscore the importance of providing consistent information to the public on emerging environmental risks that bear uncertain health impacts.
13. Title: A farm-to-consumption quantitative microbiological risk assessment for hepatitis E in pigs
Authors: Neil Wilkins, Matteo Crotta, Pachka Hammami, Ilaria Di Bartolo, Stefan Widgren, Mathieu Andraud, Robin R. L. Simons
Abstract: Foodborne transmission appears to be a significant route for human hepatitis E virus (HEV) infection in Europe. We have developed a quantitative microbiological risk assessment (QMRA) for HEV infection due to consumption of three selected pork products (liver pâté, minced meat, and sliced liver), which models the steps from farm to human consumption in high detail, including within-farm transmission dynamics and microbiological processes such as cross contamination and thermal inactivation. Our model is unique in that it considers prevalence and viral load of two microbiological variables, HEV RNA and infectious HEV, expressing the latter in terms of the former through so-called “adjustment factors” where data are lacking. When the QMRA was parameterized for France and using infectious HEV, we found that sliced liver posed by far the highest risk of infection, with mean probability per portion 3.35×,10-−4.[95%CI(3.28−3.42)×,10-−4.], corresponding to 3447(95%CI3372−3522) human cases annually. For minced meat, the probability of infection was 3.68×,10-−8.[95%CI(3.56−3.80)×,10-−8.], with only 21(95%CI20−21) human cases. While our model predicted appreciable levels of HEV RNA remaining in liver pâté at the point of consumption, the amount of infectious HEV and hence risk of infection was zero, emphasizing the importance of using the correct microbiological variable when assessing the risk to consumers. Owing to its highly mechanistic nature, our QMRA can be used in future work to assess the impact of control measures along the pork-supply chain at high resolution.
14. Title: Do environmental regulations truly reduce risks? Evidence from the heterogeneity of resource-based cities
Authors: Shufei Huang, Jianping Ge
Abstract: Environmental risks have gained significant attention in recent years, especially in resource-based cities, which are often more vulnerable due to their reliance on resource-intensive industries. Most existing studies focus on the direct emission reduction effect of environmental regulation, but fail to systematically reveal its dynamic regulatory mechanism on the multidimensional environmental risks of resource-based cities. Based on the Driving forces-Pressure-State-Impact-Response framework and the characteristics of resource cities, we construct a multidimensional assessment system. Taking typical resource cities in China from 2012 to 2021 as the research object, based on the results of environmental risk assessment, we systematically analyze the differentiated effectiveness of environmental regulation from the perspectives of development stage and resource endowment. It is found that: (1) environmental risks of different types of resource-based cities show significant heterogeneity in cumulative characteristics, and their intensity is synergistically regulated by clean technology, ecological restoration, and policy response; (2) the effectiveness of formal regulation to environmental risk shows an inverted U-shape evolution with the life cycle of the resource-based city, and the inhibitory effect of the declining resource-based cities reaches the peak; and (3) resource endowment regulates the effectiveness of environmental regulation, and the pollution-exposed type of fossil energy resource-based cities rely on formal regulation, while ecologically sensitive forest cities rely on the incentive of informal regulation. This study analyzes the interactive mechanisms of environmental risk generation and governance from a dynamic systems perspective and provides a basis for differentiated governance of urban environmental risks in resource-based cities in developing countries.
15. Title: A comprehensive CREAM method for human reliability analysis of armored vehicle crews based on cognitive performance and operational environment
Authors: Qingyang Huang, Yuning Wei, Jingyuan Zhang, Xiucheng Xu, Xiaoping Jin
Abstract: Given that human error is the primary factor causing combat task failures in armored vehicles, human reliability analysis (HRA) is very significant in enhancing human reliability and work efficiency for crews. To evaluate human reliability quantitatively and accurately, this study proposes a comprehensive cognitive reliability and error analysis method (CREAM). First, the weighting factors of different common performance conditions (CPCs) under uncertain conditions are derived by integrating the modified decision-making trial and evaluation laboratory-based analytic network process with linguistic D numbers. Second, considering the joint effects of cognitive performance and operational environment on crew behaviors, a cognitive performance adjustment coefficient is introduced to improve the conventional CREAM method. Third, group best–worst method and best–worst method based on nonlinear goal programming are used to determine the weighting factors of human intrinsic factors (HIFs). The results of the cross-platform combat task simulation show that the cumulative human error probability (HEP) of crews by this method is estimated as 26%, while the average HEP of the other HRA methods is approximately 24%. The HEP value has improved by 7% on average. The failure in judgment is the most critical contributor to human errors. Finally, according to the sensitivity analysis, the HEPs in different task processes with various CPCs and HIFs have significant differences (p < 0.01). The effect of the change in CPCs on the quantitative assessment of HEPs remains much steadier than that of the HIFs. The proposed method provides an effective method for the quantitative evaluation of human failure probabilities for crews in combat missions, which can decrease the security risk.
16. Title: Pilot flying versus pilot monitoring: The effect of role assignment on pilots’ perceived risk in flight simulation experiment
Authors: Shan Gao, Lei Wang, Nan Zhang, Yu Bai, Yu Tian, Shanguang Chen, Yijing Zhang, Hang Zhou
Abstract: Humans’ risk perception has been recognized as a significant factor affecting behavior safety. In the aviation domain, the two different roles of crews in the cockpit—pilot flying (PF) versus pilot monitoring (PM)—are responsible for different tasks. However, little is known about how role assignment shapes pilots’ perceived risk. We designed a flight-simulation experiment where 57 professional pilots completed two counterbalanced approaches under different role assignments with the assistance of a flight instructor in a full flight simulator. Their perceived risks were measured by psychophysiological responses and compared between the two different cockpit roles. Results indicate that participants exhibited stronger psychophysiological responses (e.g., higher subjective ratings, skin conductance responses, heart rates, and inter-beat intervals) when they served as PF than PM. Particularly, they reported higher scores in affect, susceptibility, and severity dimensions as PF than PM. The asymmetrically psychophysiological responses between the two varying roles in the cockpit emphasize the importance of controllability in shaping the pilot's perceived risk. Theoretically, our findings contribute to the existing literature on pilots’ perceived risk. Practically, we pave the way for engaging specific interventions and training for improving crew performance and flight safety.
17. Title: Medical decision-making under risk and uncertainty: Anesthetists' decision to proceed with surgery
Authors: Zijing Yang, Yaniv Hanoch, Zvi Safra, Tigran Melkonyan, Olivera Potparic, James Palmer
Abstract: There is a paucity of work examining anesthetists' willingness to proceed as attending anesthetists (hereafter, WTP) in response to different risky medical conditions. Earlier studies offer only a partial and indirect explanation as to why variations in WTP exist. We evaluated whether psychological factors of risk-taking tendencies, attitudes toward uncertainty, sense of regret, and demographic variables, particularly experience and gender, might clarify the disparities in an anesthetist's WTP. Anesthetists from two National Health Service Trusts in England (i.e., hospitals) viewed, in random order, three different realistic scenarios (representing low-, medium-, and high-risk cases) and were asked to indicate how likely they were to agree to proceed as the attending anesthetist. They also answered questions evaluating their risk-taking tendencies, comfort with uncertainty, and tendency to experience regret. Anesthetists varied in their WTP. Importantly, our data revealed that a sense of uncertainty and regret, but not a risk attitude, could help explain these variations. Female anesthetists were less likely to agree to proceed as attending anesthetists regardless of the level of risk or individual differences, but we found no relationship between levels of experience and WTP. Examining anesthetists' WTP in isolation provides an important but only partial picture. Gaining a better understanding of the factors that drive decision-making is vital for improving both training and practice. In particular, given the high proportion of women in anesthesia, the gender difference found in this study has important implications for anesthetic training and practice.
18. Title: Modeling antimicrobial fate in the circular food system
Authors: Weixin Huang, Marlous Focker, H. J. van der Fels-Klerx
Abstract: The livestock sector plays a critical role in the circular food production system, but excessive use of antimicrobials (AMs) in livestock farming can lead to AM residue contamination in human food. CirFSafe, a model framework was developed to predict the fate of five different AMs in a primary circular food production system, comprising mixed farms with arable (maize) and animal (bovine) components. Two bovine exposure scenarios to AMs were simulated: annual constant exposure and a one-off exposure in the first year of circularity. Over a 5-year timeframe, model predictions suggest that fertilizing soil with animal manure and feeding animals with maize grown in the same soil are unlikely to cause AM residues in milk or meat exceeding European regulatory limits. Nevertheless, the distinct residual patterns of different AMs across the system underscore the need for precautionary monitoring, particularly for the routine use of flumequine (FLU) and doxycycline (DOX), which exhibits a greater tendency to transfer into food products.
19. Title: A century of assessment: A systematic review of biothreat risk assessments
Authors: Claire Atkerson, Michael T Parker
Abstract: Throughout the past century, assessments of the risks and benefits posed by high-consequence biological agents have guided US decision-making on weapons research, countermeasure development, and security policy. However, the dispersed nature of these biothreat risk assessments has presented various difficulties, such as duplicative effort, inconsistent approaches, and sectoral echo chambers. In this paper, we set out to evaluate the world's largest repository of biothreat risk assessments to better understand the historical risk assessment landscape, contextualize current risk assessment output, and extract major themes that may shape future risk assessment development and evaluation. To these ends, we developed a decade-by-decade systematic review of the motivations, context, and conclusions of collected biothreat risk assessments. Our results identify particularly important themes and ideas that have shaped modern biosecurity policy, exhibiting the waxing and waning of approaches and perceptions throughout time. Analysis of these biothreat risk assessments identifies key trends, contextualizes modern risk assessment practices, and gives insight into the trajectory of the field moving forward. Collectively, the lessons learned give perspective on the relative success of approaches and modes of thinking in biothreat risk assessment, providing essential insights for risk assessors of the future.
20. Title: Use of updated mortality study of ethylene oxide manufacturing workers to inform cancer risk assessment
Authors: Ciriaco Valdez-Flores, Abby A. Li, Thomas J. Bender, M. Jane Teta
Abstract: The two most recent cancer risk assessments for ethylene oxide (EO) are based on the same epidemiologic study of sterilant workers conducted by the National Institute of Occupational Safety and Health (NIOSH) but result in cancer risk estimates with three orders of magnitude difference, despite relying on the same assumption of a default linear (non-threshold) extrapolation. A major reason for the difference is the use of different exposure-response models (i.e., the standard Cox proportional hazards [CPH] versus a two-piece linear spline model with a steep initial slope) to derive the inhalation unit risk. The purpose of this research is to utilize analysis of a 10-year update of the Union Carbide Corporation (UCC) EO 2053 chemical worker cohort to examine the epidemiological evidence for the shape of the exposure-response model for EO. This updated UCC study provides an external dataset that is informative given high average cumulative exposures (67 ppm-years), extensive average follow-up of over 40 years, and number of male lymphoid cancer deaths (25) comparable to that observed in the NIOSH cohort. This independent analysis of a different cohort using continuous dose response modeling with cumulative or log cumulative exposure metrics provides no empirical support for a steep curve at low exposures. Furthermore, analyses of the categorical odds ratio estimates across different updates of the UCC cohort and for each sex in the NIOSH cohort provide further epidemiological evidence that the standard CPH model more plausibly describes the relationship between EO exposures and lymphoid mortality for both cohorts.
21. Title: Maximizing the cost-effectiveness of relief prepositioning inventory and funding assurance strategy by integrating stockpiles, supply contract, and insurance
Authors: Mengzhe Zhou, Tongxin Liu, Xihui Wang, Jianfang Shao
Abstract: Relief organizations face numerous challenges, such as funding shortfalls, delays in relief operations, and uncertain demand. A single prepositioning inventory strategy (e.g., stockpiles or supply contract) does not provide an effective solution to these challenges. Therefore, we propose a prepositioning inventory and funding assurance strategy that combines stockpiles, supply contracts with suppliers, and insurance agreements for relief organizations. A deterministic model for the proposed strategy is established along with the objective of maximizing cost-effectiveness. We establish two benchmark models: one combining stockpiles with supply contract and the other combining stockpiles with catastrophe insurance. Then, we compare the relief performance of maximizing cost-effectiveness with minimizing economic costs and minimizing social costs in the proposed strategy. Two-stage robust optimization models are established to address disaster uncertainties. The column-and-constraint generation algorithm is designed to solve robust models, and the Charnes–Cooper transform method is used to transform the fractional objective to an integrated objective. The results of two case studies in Dali and Zhaotong, China, show that the proposed strategy with maximizing cost-effectiveness leads to the acquisition of a moderate amount of insurance with options purchased in quantities that are larger than the stockpiles. Compared with the two benchmark strategies, the proposed strategy can improve cost-effectiveness and achieve cost reduction, especially in years with large disasters. In addition, the objectives of minimizing economic costs and social costs emphasize overly conservative prepositioning inventory and funding assurance strategies, while the optimization results of maximizing cost-effectiveness show robustness when facing disasters with various severities.
22. Title: Effectiveness of the Ike Dike in mitigating coastal flood risk under multiple climate and sea level rise projections
Authors: Seokmin Son, Chaoran Xu, Meri Davlasheridze, Ashley D. Ross, Jeremy D. Bricker
Abstract: In the aftermath of Hurricane Ike in 2008 in the United States, the “Ike Dike” was proposed as a coastal barrier system, featuring floodgates, to protect the Houston-Galveston area (HGA) from future storm surges. Given its substantial costs, the feasibility and effectiveness of the Ike Dike have been subjects of investigation. In this study, we evaluated these aspects under both present and future climate conditions by simulating storm surges using a set of models. Delft3D Flexible Mesh Suite was utilized to simulate hydrodynamic and wave motions driven by hurricanes, with wind and pressure fields spatialized by the Holland model. The models were validated against data from Hurricane Ike and were used to simulate synthetic hurricane tracks downscaled from several general circulation models and based on different sea level rise projections, both with and without the Ike Dike. Flood maps for each simulation were generated, and probabilistic flood depths for specific annual exceedance probabilities were predicted using annual maxima flood maps. Building damage curves were applied to residential properties in the HGA to calculate flood damage for each exceedance probability, resulting in estimates of expected annual damage as a measure of quantified flood risk. Our findings indicate that the Ike Dike significantly mitigates storm surge risk in the HGA, demonstrating its feasibility and effectiveness. We also found that the flood risk estimates are sensitive to hurricane intensity, the choice of damage curve, and the properties included in the analysis, suggesting that careful consideration is needed in future studies.
23. Title: The importance of structural elements in narrative persuasion: Using the narrative immersion model to promote melanoma prevention
Authors: Helen M. Lillie, Jakob D. Jensen, Melinda Krakow
Abstract: Narrative health and risk messaging is most effective when audiences become immersed in the story. The narrative immersion model (NIM) suggests that certain structural elements can increase narrative immersion. Notably, these structural elements are often found in naturally occurring diagnostic narratives (i.e., stories focused on diagnoses). Across two studies, the current research tested four NIM-supported structural elements in the melanoma context. Study 1 (N = 455) tested the effects of point of view, inclusion of a prologue, and explicit time orientation in a melanoma survivor narrative. Sunscreen intention was highest for a first-person story with a prologue, followed by a third-person story without a prologue. Study 2 (N = 592) added nuance by comparing the effects of point of view and prologue for a survivor versus a death outcome. The finding from Study 1 was replicated for the survivor outcome, but the opposite pattern—third-person with a prologue and first-person without a prologue—produced the greatest sunscreen intention with a death outcome. Identification was the mechanism of effect for Study 1; believability was the mechanism of effect for Study 2. Findings contribute greater nuance to research and theorizing about first-person voice, demonstrating that effectiveness is dependent on other story elements. Practically, the current research also highlights the importance of carefully considering how narrative health and risk messaging is constructed.
24. Title: A novel risk communication model for online public opinion dissemination that integrates the SIR and Markov chains
Authors: Qian Zhou, Jianping Li, Dengsheng Wu, Xin Long Xu
Abstract: With the rapid advancement of the internet, particularly the widespread adoption of social media, online public opinion at universities has emerged as a critical issue for both societal and educational governance. Research on the dissemination of public opinion-based risks is often based on infectious disease transmission models. However, these studies largely overlook the stochastic nature of public opinion communication and rely on subjective assumptions regarding the size of the opinion-sensitive population. To address these limitations, we propose a novel public opinion risk dissemination model that integrates the susceptible-infected-recovered (SIR) framework with Markov chain theory and develops a PIA to quantitatively estimate the scale of the opinion-sensitive population. Through intervention analysis of public opinion, we examined the impacts of the transmission rate, immune rate, and number of susceptible individuals on the velocity, duration, and scope of public opinion dissemination. The results indicate that significant differences exist in the size of the opinion-sensitive population and the transmission rate across different public opinion events. Furthermore, reducing the size of the opinion-sensitive population is a core strategy for suppressing the size of the communication peak, increasing the immune rate is a key measure for shortening the communication cycle and lowering the transmission rate is an important approach for delaying the time to reach the peak of public opinion, though excessively low transmission rates should be avoided. On the basis of in-depth analyses of the mechanisms underlying public opinion risk communication, precise early warning and intervention strategies for universities and relevant administrative bodies are established to enhance the effectiveness of public opinion management.
