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Climate Change, Occupational Health, and Al-Enabled
Resilience: Shaping the Future of Workforce Protection in the
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ABSTRACT & OPEN ACCESS

Climate change has evolved from a distant environmental threat into an active occupational health emergency,
driving an increase in respiratory, cardiovascular, and renal diseases among vulnerable workforces, particularly
migrants and low-income laborers. This paper proposes a paradigm shift in Occupational and Environmental
Medicine (OEM), moving from traditional, reactive safety models to a predictive, interdisciplinary resilience
framework. Central to this transition is the "Pocket Ark" model, an Al-driven system designed to synthesize
fragmented environmental and biometric data into actionable health strategies. The scope of this framework
encompasses a comprehensive occupational health continuum: pre-deployment risk stratification, real-time biometric
and environmental surveillance during exposure, and longitudinal post-exposure monitoring to detect delayed
multi-system health effects. By integrating Generative Al, remote sensing, and wearable technology and drawing
on critical lessons from historical toxic exposures, such as those experienced by World Trade Center responders.
This paper outlines a path toward personalized risk modeling. We argue that an equity-centered, Al-enabled
approach is essential to transform OEM into a proactive science of human and systemic adaptation, ensuring the
protection of the global workforce in the 21st century.
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Introduction

Climate change is no longer a distant environmental concern; it is an active and accelerating occupational health crisis
that is silently eroding workforce health, productivity, and economic resilience across multiple sectors. As highlighted in
recent discussions within Occupational and Environmental Medicine (OEM), ! relationship between climate change and
worker health is complex, multifactorial, and deeply intertwined with existing social and structural inequities. Rising global
temperatures have intensified heat stress exposure for millions of workers 2, particularly those employed in agriculture,
construction, transportation, 3 manufacturing, and other labor-intensive industries where prolonged outdoor or poorly
ventilated indoor work is unavoidable. Yet heat represents only one dimension of a much broader exposure landscape.
Climate-driven wildfires, worsening air pollution, elevated particulate matter (PM2.5), ozone formation, flooding, and
mold contamination are increasingly contributing to respiratory 4 and cardiovascular disease burdens among workers,
while shifting ecological conditions continue to expand the geographic reach of vector-borne and waterborne illnesses
such as Lyme disease, dengue, and malaria. 5 These environmental changes are not occurring in isolation; rather, they
interact synergistically with workplace hazards, preexisting chronic disease, aging infrastructure, and limited occupational
protections to amplify health risks and reduce workforce capacity. The occupational consequences of climate change also
reveal and exacerbate profound disparities in vulnerability and resilience. Low-income workers, migrant laborers,
individuals employed in informal sectors, and communities with limited healthcare access often experience the highest
levels of exposure while possessing the fewest adaptive resources. In many cases, the same populations
disproportionately burdened by poverty, inadequate housing, and poor infrastructure are also those most exposed to
extreme heat, ¢ degraded air quality, flood-prone workplaces, and climate-related displacement, highlighting the close
connection to the social determinants of health. Beyond physical illness, climate change is generating substantial
psychological strain, 7 8 climate anxiety, chronic stress, burnout among emergency responders, and grief associated with
loss of livelihood, displacement, or repeated exposure to climate disasters. These realities underscore the need for OEM
to move beyond reactive approaches toward predictive, climate-informed prevention strategies. Future efforts must
integrate environmental surveillance, 1) remote sensing,? 2) predictive analytics 19, and 3) personalized risk modeling '
that account for workplace conditions, worker physiology, and environmental exposures in real time. At the systems level,
stronger regulatory frameworks are needed to incorporate climate risk into Occupational Safety and Health
Administration (OSHA) and National Institute for Occupational Safety and Health (NIOSH) standards, while employers
and public health systems must invest in resilient infrastructure, cooling interventions, ventilation improvements, emergency

preparedness, and climate-informed worker training. 12

Ultimately, addressing climate change as an occupational health emergency will require an equity-centered,
interdisciplinary approach that recognizes worker health as inseparable from environmental sustainability, public health

preparedness, and long-term economic stability.
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Table 1: Intersection of Climate-Related Hazards, Occupational Health Outcomes, and Systemic Mitigation

Frameworks

Climate-Related

Hazard

Occupational/Health Impact

Most Vulnerable Populations

System-Level Response

Strategies

Extreme Heat &

Thermal Stress

Heat exhaustion, heat stroke,
renal injury, reduced productivity,

cardiovascular strain

Outdoor workers, agricultural
laborers, construction workers,

elderly workers

Cooling centers, hydration
protocols, predictive heat-risk

monitoring, work-rest cycles

Wildfire & Air

Pollution

Respiratory disease,
cardiovascular complications,
reduced lung function, chronic

inflammation

Firefighters, utility workers,
outdoor laborers, individuals

with chronic lung disease

Air-quality monitoring,
respiratory protection,
ventilation systems, exposure

surveillance

Flooding & Extreme

Weather Events

Injury risk, mold exposure,
displacement-related stress,

infrastructure disruption

Low-income communities,
emergency responders,

industrial workers

Resilient infrastructure,
emergency preparedness
systems, flood mitigation

planning

Vector-Borne &
Waterborne

Diseases

Increased exposure to Lyme
disease, dengue, malaria,

gastrointestinal illness

Agricultural workers, migrant
laborers, tropical /subtropical

workforces

Public health surveillance,
sanitation improvement,
vaccination and prevention

programs

Mental Health &

Psychological Stress

Climate anxiety, burnout, PTSD,

grief, chronic stress

Emergency responders,
displaced workers, disaster

recovery personnel

Mental health support
systems, resilience training,
trauma-informed

occupational care

Socioeconomic &

Structural Inequities

Disproportionate exposure
burden, delayed healthcare
access, increased chronic disease

risk

Informal workers, migrant
populations, underserved

communities

Equity-centered policies,
healthcare access expansion,

worker protection regulations

Aging Infrastructure
& Workplace
Vulnerability

Operational disruption, unsafe
work conditions, increased injury

exposure

Industrial workers,
transportation workers,

healthcare workers

Climate-resilient
infrastructure, sustainable
workplace redesign, systems

integration

Need for Predictive
Occupational Health

Systems

Delayed hazard recognition and

reactive response patterns

All climate-exposed worker

populations

Al-driven predictive
analytics, remote sensing,
personalized risk modeling,
integrated surveillance

systems
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This table synthesizes the relationship between environmental stressors and workforce vulnerability. "System-Level
Response Strategies" refer to structural, policy-based, or technological interventions rather than individual-level

behavioral changes.

The evolving role of Occupational and Environmental Medicine

The growing convergence of climate change and Occupational /Environmental Medicine underscores the urgent need to
reframe climate change as a core healthcare and public health issue rather than solely an environmental concern. As
emphasized in recent Occupational and Environmental Medicine (OEM) literature, healthcare systems are increasingly
confronted with climate-driven illnesses that directly affect workforce health, productivity, and healthcare delivery itself.
The OEM specialists are uniquely positioned to bridge the gap between climate science, clinical medicine, workplace
safety, and public health preparedness by translating environmental risk into actionable prevention strategies ¢ their
expertise extends beyond traditional workplace injury management toward broader climate-informed surveillance,
exposure assessment, emergency preparedness, and systems-level resilience planning. Integrating climate considerations
into healthcare delivery therefore requires a paradigm shift, one that prioritizes prevention-focused care through early
intervention, exposure reduction, worker protection, and the strengthening of community resilience before catastrophic

events occur.

This approach is particularly critical as rising temperatures, worsening air quality, flooding, and climate-related disasters

increasingly burden vulnerable populations already facing socioeconomic and healthcare disparities.

A practical illustration of these challenges can be seen in the experience of outdoor agricultural workers during prolonged
heat waves in the United States and globally 13 14 is in agricultural regions, workers continue labor-intensive activities

under extreme heat conditions with limited access to cooling infrastructure, hydration, or adequate rest periods.

These workers often experience heat exhaustion, dehydration, renal injury, reduced productivity, and increased
cardiovascular strain, while wildfire smoke exposure simultaneously exacerbates respiratory disease risks. 5 Many are
migrant or low-income workers with limited healthcare access, language barriers, and minimal legal protections, making

them disproportionately vulnerable to climate-related occupational hazards. 16

In this context, OEM specialists can play a pivotal role by implementing predictive heat-risk monitoring systems,
developing workplace-specific mitigation strategies, advocating for climate-informed occupational standards, and
collaborating with employers and public health agencies to establish cooling centers, shaded work environments, air-

quality monitoring programs, and emergency response protocols. ¢

Such case studies demonstrate how climate adaptation strategies are not abstract policy discussions, but tangible

interventions capable of reducing morbidity, mortality, and economic disruption among frontline workers.

The expanding role of OEM professionals also highlights the importance of interdisciplinary leadership in advancing
climate resilience across healthcare systems and workplaces. 1.6 Effective responses to climate-related occupational health
threats require collaboration among clinicians, employers, public health agencies, policymakers, environmental scientists,

and healthcare organizations. 1. OEM specialists are particularly well-suited to lead these collaborations because of their
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dual understanding of clinical medicine and environmental exposure science. Their role includes advocating for stronger
occupational protections, integrating climate risk into OSHA and NIOSH frameworks, educating clinicians about climate-
associated illnesses, and promoting healthcare system transformation through sustainable operations and preparedness
planning. Greener healthcare infrastructure, resilient supply chains, improved ventilation systems, and clinician education
on climate-sensitive disease patterns 17 are increasingly necessary components of modern healthcare delivery. Ultimately,
climate change demands a preventive, equity-centered, and interdisciplinary model of OEM, one that not only responds
to illness after exposure occurs, but proactively protects workers, strengthens healthcare systems, and builds healthier,

more climate-resilient communities.

Systems gaps and global inequities in Occupational and Environmental Medicine resources

Access to Occupational and Environmental Medicine (OEM) specialists is not equitable, either globally or within individual
countries. Globally, there is a shortage of trained leaders in the field, '8 particularly in regions undergoing rapid
industrialization and facing significant climate-related challenges, such as the Gulf Cooperation Council (GCC) states. In
these settings, physicians without formal OEM training are often placed in organizational or system-level leadership roles
and may default to providing care that more closely resembles workforce-level primary care. Moreover, OEM services
are not consistently mandated by law; 9 and only a few countries have comprehensive national provision. As a result,
the extent of OEM expertise available often depends on an organization’s willingness to invest in it. Larger private and
public sector institutions are more likely to have access to OEM input, while individuals in lower socioeconomic positions,
such as gig workers and those in insecure employment, are least likely to benefit from such oversight. This disparity further
compounds existing social determinants of health. In jurisdictions where OEM capacity is limited, national leadership should
rely on high-level OEM expert guidance to inform policy and ensure a top-down approach to workforce health in the
context of climate change. Importantly, this expertise can be extended through technology-enabled models to improve

reach and equity of access.

The aim of this paper is to delineate the escalating challenges posed by climate-driven occupational health risks and to
propose a transition from reactive medical surveillance to a predictive, technology-integrated resilience framework. By
synthesizing the roles of artificial intelligence, infrastructure adaptation, and proactive health monitoring, this work outlines
the 'Pocket Ark' approach as a scalable model to safeguard worker health and operational continuity in an era of

environmental instability.
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Figure 1: Climate change, Occupational Health and Al Driven Resilience
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The Pocket Ark Framework: A model for climate-resilient workforce protection

Translating climate-informed OEM into real-world practice will require more than isolated interventions or regulatory
updates; it demands a fundamentally new operational framework centered on resilience, systems thinking, and predictive
protection. One emerging conceptual model for implementation is the “Pocket Ark” 20 for resilient labor and infrastructure,
which emphasizes proactive adaptation rather than reactive crisis management. At its foundation, this model recognizes
that traditional occupational safety systems were designed around static and predictable hazards, while climate-related

risks are dynamic, cumulative, and interconnected. Implementation therefore begins with proactive resilience planning

focused on developing systems capable of anticipating and identifying emerging threats before they manifest as

disasters. 21,22
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This requires integrating environmental monitoring, occupational surveillance, predictive analytics, and climate forecasting
into everyday operational decision-making. Employers, healthcare systems, and public agencies must move beyond
responding to heat waves, floods, or wildfire smoke after exposures occur and instead build anticipatory systems that
continuously assess evolving environmental risks. Such systems could combine satellite-based remote sensing, wearable
physiological monitoring, localized environmental sensors, and workforce health data to generate predictive alerts
tailored to specific worksites and worker populations. Technologies that are scalable at low marginal cost, without
requiring substantial infrastructure investment, offer a promising pathway to expand access to OEM services in industries,
occupations, and regions where provision has historically been constrained by limited organizational investment,

insufficient leadership capacity, or weak regulatory environments.

A central challenge in implementation is addressing the reality that climate vulnerability is not uniform across the
workforce. 23 climate resilience models must incorporate differential human vulnerability rather than relying on one-size-
fits-all safety standards. Aging seasonal workers, individuals with chronic illnesses, migrant laborers, and novice workers
entering high-risk environments may all experience markedly different physiological and psychological responses to
identical exposures. Therefore, implementation strategies should incorporate individualized risk stratification models that

account for age, baseline health status, acclimatization, language barriers, training levels, and socioeconomic conditions.

16

The OEM specialists can lead to the development of adaptive protocols specific to worker groups. In practice, this may
involve integrating occupational health assessments into climate preparedness planning, deploying mobile healthcare
units to underserved work environments, and establishing multilingual training programs focused on climate-informed
hazard recognition and self-protection. By centering prevention and equity, these interventions can reduce avoidable

morbidity while strengthening workforce resilience and operational continuity.

Implementation must also recognize that worker safety cannot be separated from the resilience of the surrounding
infrastructure systems upon which occupational health depends. 24 ¢ Climate disasters frequently expose the
interdependency between water supply, power grids, transportation systems, communication networks, healthcare access,

and workforce habitability. 25

The “Pocket Ark” model therefore envisions climate resilience as an integrated systems platform capable of identifying
and managing cascading multi-resource failures. Operationalizing this approach will require coordinated partnerships
among employers, engineers, public health agencies, healthcare organizations, and emergency management systems to
develop resilient infrastructure networks that can sustain workforce operations during environmental disruption. This may
include decentralized cooling systems, portable water purification resources, mobile occupational health clinics, resilient

communication systems, and adaptable shelter infrastructure capable of deployment in disaster-compromised regions.

Implementation strategies for scalable climate resilience
Long-term success will depend on scalability across geographically diverse and operationally challenging environments.
Climate-related occupational hazards increasingly affect remote agricultural regions, disaster zones, industrial corridors,

coastal communities, and low-resource settings where healthcare and infrastructure limitations are already substantial.
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Implementation strategies must therefore prioritize flexible and scalable models capable of functioning even when

traditional systems are compromised. 2¢

Telemedicine-enabled occupational health services 27, portable environmental monitoring platforms, mobile resilience
units, and cloud-based predictive surveillance systems may provide practical solutions for extending climate-informed

protections into inaccessible or resource-limited settings that can help with worker protection.

Equally important is the education and training of clinicians, occupational medicine professionals, and organizational
leaders to recognize climate change as a defining determinant of workforce health and operational sustainability. ¢
Ultimately, implementing climate resilience in OEM will require an integrated architecture that combines predictive science,
human-centered risk modeling, resilient infrastructure planning, and interdisciplinary leadership into a unified system

designed not only to survive climate disruption, but to adapt and function effectively within it.

The future of climate resilience in OEM will depend on our ability to harness emerging technologies capable of
understanding the increasingly complex relationship between environmental disruption, worker health, and operational
continuity. The pace of climate change is accelerating at a rate that traditional surveillance and response systems were
never designed to manage. At the same time, advances in artificial intelligence, particularly Generative Al, are creating
unprecedented opportunities to synthesize vast amounts of environmental, occupational, physiological, and behavioral

data into actionable intelligence. 28 29.30

The Pocket Ark framework represents not only a resilience platform, but also an evolving intelligence architecture
designed to connect the previously fragmented domains of environmental exposure, human health, infrastructure
resilience, and workforce sustainability. Building applications within this domain that leverage Generative Al to establish

an integrated, multi-phase climate-health impact modeling system focused on the complete occupational health continuum.

Rather than viewing climate-related illness as a single exposure event, the framework examines the worker’s entire life
cycle before, during, and after deployment into climate-affected environments. In the pre-deployment phase, Al-driven
predictive analytics can identify workers at heightened risk based on baseline health status, environmental exposure

history, occupational demands, acclimatization capacity, and psychosocial vulnerability.

For example, an aging utility worker being redeployed into a wildfire-prone region may require a fundamentally
different preparation protocol than a younger but inexperienced worker entering flood-response operations for the first

time.

During deployment, real-time integration of wearable biometric data, environmental sensor inputs, air quality
measurements, heat indices, hydration metrics, and workload analytics can allow Al systems to dynamically assess evolving
physiological stress and exposure burden. This creates the potential for adaptive intervention strategies that move beyond

generalized safety recommendations toward personalized operational protection.
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Workers returning from flood zones, wildfire operations, heat emergencies, or infrastructure collapse environments often
experience delayed or cumulative physical and psychological consequences that traditional occupational monitoring

systems inadequately capture.

Al systems can longitudinally analyze patterns in lung structure, function, and clinical correlations, 3! renal function trends,
cardiovascular strain, sleep disruption, mental health indicators, toxic exposure histories, and patterns of chronic stress
over time to identify emerging health risks before they become clinically severe. The long-term health consequences
experienced by many World Trade Center responders and recovery workers following the September 11, 2001, 32
attacks provide a compelling example. Many responders continue to experience chronic respiratory disease 33, interstitial
lung abnormalities 34, cardiovascular complications, 35 renal dysfunction, post-traumatic stress disorder (PTSD),3¢ sleep

disorders,3” and increased cancer risk 3839,

Analyses involving emergency responders deployed during major hurricanes and other natural disasters 40 have
demonstrated how prolonged exposure to contaminated floodwaters, interrupted sleep cycles, extreme heat, and
repeated psychological trauma can produce cascading long-term health effects extending well beyond the initial

deployment period.

Similarly, agricultural workers exposed to repeated heat waves and wildfire smoke over multiple seasons may exhibit
cumulative respiratory 4! and renal injury patterns that are difficult to detect through isolated clinical encounters alone.
By integrating these longitudinal datasets, such systems seek to generate highly granular, work-specific resilience
protocols that can be scaled beyond individual organizations to inform regional preparedness planning and broader

public health policy.

Importantly, the value of this Al-driven framework lies not only in prediction, but also in its ability to transform fragmented
data into operational understanding. Climate-related occupational health threats are inherently interdisciplinary,
involving environmental science, medicine, engineering, emergency management, workforce operations, behavioral
health, and public policy. Generative Al offers a mechanism to synthesize these domains into coherent decision-support

systems capable of functioning under rapidly changing and uncertain conditions. 42 43

Conclusion

The future of workforce protection will depend not only on our ability to understand environmental hazards, but also on
our capacity to anticipate cumulative human vulnerability, integrate fragmented health and exposure data, and build
systems capable of continuous adaptation under uncertainty. In this emerging era, OEM must evolve beyond traditional
workplace safety into a dynamic, interdisciplinary resilience science, one that combines predictive analytics, climate

intelligence, infrastructure planning, and human-centered care to safeguard both workers and society.

Funding

The authors declare that no specific funding was received for this work.

Medical Research Archives | https://doi.org/10.18103 /mra.2026.0365 10



https://doi.org/10.18103/mra.2026.0365

THE EUROPEAN SOCIETY OF MEDICINE

Conflicts of Interest
Drs. Perkison and Nabeel are developers of the Pocket Ark application and disclose this relationship as a potential

competing interest. Dr. Shemtob declares no conflicts of interest.

Avuthor Contributions

Conceptualization: Ismail Nabeel, William Brett Perkison, Lara Shemtob.
Writing—COriginal Draft: Ismail Nabeel.

Writing—Review & Editing: Ismail Nabeel, William Brett Perkison

Acknowledgements
The authors thank Dr Lara Shemtob, deputy head of Imperial Occupational Health Group for her assistance in editing
the final draft of this manuscript.

Artificial Intelligence (Al) has been used to generate the images

Medical Research Archives | https://doi.org/10.18103 /mra.2026.0365 11



https://doi.org/10.18103/mra.2026.0365

THE EUROPEAN SOCIETY OF MEDICINE

References:

1.

10.

11.

12.

13.

Forefront INHA, 2025 undefined. Climate Change Is Silently Eroding Workforce Health And Productivity.
healthaffairs.org. Published online 2025. doi:10.1377 /forefront.20250414.97759

Kjellstrom T, Holmer |, Lemke B. Workplace heat stress, health and productivity—an increasing challenge for low and
middle-income countries during climate change. Taylor & FrancisT Kjellstrom, | Holmer, B LemkeGlobal health action,
2009°Taylor & Francis. 2009;2(1). doi:10.3402/GHA.V210.2047

Kjellstrom T, Briggs D, Freyberg C, Lemke B, Otto M, Hyatt O. Heat, human performance, and occupational health: a
key issue for the assessment of global climate change impacts. annualreviews.orgT Kjellstrom, D Briggs, C Freyberg,
B Lemke, M Oftto, O HyattAnnual review of public health, 2016%annualreviews.org. 2016;37:97-112.
doi:10.1146/ANNUREV-PUBLHEALTH-032315-021740

toxicology WEC reviews in, 2009 undefined. Fungal spores: a critical review of the toxicological and epidemiological
evidence as a basis for occupational exposure limit setting. Taylor & FrancisW EduardCritical reviews in toxicology,
2009+Taylor & Francis. 2009;39(10):799-864. doi:10.3109/10408440903307333

Thomson MC, Stanberry LR. Climate Change and Vectorborne Diseases. New England Journal of Medicine.
2022;387(21):1969-1978. doi:10.1056 /NEJMRA2200092;SUBPAGE:STRING:FULL

McLellan R, Bereniji M, ... AE... of O and, 2023 undefined. ACOEM Guidance Statement: Harnessing Occupational
and Environmental Medicine Expertise to Transform Medical Care: A Catalyst for Mitigating the Human Health.
journals.lww.com. Published online 2023. doi:10.1097 /JOM.0000000000003523

Nimo T, Akoto-Baako H, ... EABM, 2025 undefined. Coping strategies for climate change anxiety: a perspective on
building resilience through psychological capital. mentalhealth.bmj.comTKOA Nimo, H Akoto-Baako, EO Antiri, EW
AnsahBMJ Mental Health, 2025°mentalhealth.bmj.com. Accessed June 1, 2026.

https: //mentalhealth.bmj.com/content /28 /1 /e301421

Cianconi P, Betrd S, psychiatry LJF in, 2020 undefined. The impact of climate change on mental health: a systematic
descriptive review. frontiersin.orgP Cianconi, S Betrd, L JaniriFrontiers in psychiatry, 2020*frontiersin.org. 2020;11.
doi:10.3389/FPSYT.2020.00074 /FULL

Tian Y, Duan M, Cui X, et al. Advancing application of satellite remote sensing technologies for linking atmospheric
and built environment to health. frontiersin.orgY Tian, M Duan, X Cui, Q Zhao, S Tian, Y Lin, W WangFrontiers in
Public Health, 2023+frontiersin.org. 2023;11. doi:10.3389 /FPUBH.2023.1270033 /FULL

Armenteros-Cosme P, Arias-Gonzdlez M, Alonso-Rolldn S, Marquez-Sénchez S, Carrera A. Advancements in artificial
intelligence and machine learning for occupational risk prevention: A systematic review on predictive risk modeling
and prevention. mdpi.comP Armenteros-Cosme, M Arias-Gonzdlez, S Alonso-Rollén, S Mdrquez-Sdénchez, A
CarreraSensors, 2025*mdpi.com. 2025;25(17). doi:10.3390/525175419

Friedrich J, Schick TS, Mess F, Blaschke S. Wearable device-based interventions in heat-exposed outdoor workers -
a scoping review and an explanatory intervention model. BMC Public Health. 2025;25(1):2893.
doi:10.1186/5s12889-025-24262-2

AREO IO, Ashikodi MO, Mupenzi C, Ediagbonya TF. Climate induced thermal stress in the workplace and its
implications for health risks adaptation and policy responses. Discover Public Health 2025 22:1. 2025;22(1):819-.
doi:10.1186/S12982-025-01227-9

Klassen S, Weiler AM, Hastie B. Extreme Heat Hits Different Under Climate Change: A Review of Risks and Legal
Protections for Agricultural Workers in Canada and the United States. SpringerS Klassen, AM Weiler, B HastieCurrent
Environmental Health Reports, 2025+Springer. 2025;12(1). doi:10.1007 /S40572-025-00490-X

Medical Research Archives | https://doi.org/10.18103 /mra.2026.0365 12



https://doi.org/10.18103/mra.2026.0365
https://mentalhealth.bmj.com/content/28/1/e301421

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

THE EUROPEAN SOCIETY OF MEDICINE

. Tigchelaar M, ... DBER, 2020 undefined. Work adaptations insufficient to address growing heat risk for US

agricultural workers. iopscience.iop.orgM Tigchelaar, DS Battisti, JT SpectorEnvironmental Research Letters,
2020%iopscience.iop.org. 2020;15:94035. doi:10.1088/1748-9326 /AB86F4 /META
Heat - Protecting New Workers | Occupational Safety and Health Administration. Accessed June 2, 2026.

https: / /www.osha.gov /heat-exposure /protecting-new-workers

Castillo F, Mora AM, Kayser GL, et al. Annual Review of Public Health: Environmental Health Threats to Latino Migrant
Farmworkers. Annu Rev Public Health. 2021;42:257. doi:10.1146/ANNUREV-PUBLHEALTH-012420-105014
Parasitology EAE, 2026 undefined. Climate change and vector ecology: a comprehensive review of environmental
drivers of insect-borne disease dynamics and public health implications. ElsevierE AbbasiExperimental Parasitology,
2026¢°Elsevier. Published online 2026. Accessed June 2, 2026.

https: //www.sciencedirect.com/science /article /pii/S00144894260002262casa token=55gN3Eq 7coAAAAA:k2K
9eEAUt8qqAne Y21 vPdXKsTFmhP43SvyT2mw63A6ggvQUHS5 JkLcKO9ravDbJdNtPOOrXUanH3Q

Blumberg M, Harrison R. P-060 IMPROVING THE OCCUPATIONAL AND ENVIRONMENTAL MEDICINE PHYSICIAN
TRAINING PIPELINE. Occup Med (Chic Ill). 2024;7 4(Supplement_1):0-0. doi:10.1093/OCCMED /KQAE023.0529

Summary: International comparison of occupational health systems and provisions - GOV.UK. Accessed June 2, 2026.

https:/ /www.gov.uk /government /publications /international-comparison-of-occupational-health-systems-and-

provisions /summary-international-comparison-of-occupational-health-systems-and-provisions

Perkison WB, Shegog R, Lai D, et al. Development of system-based digital decision support (“Pocket Ark”) for post-
flood enhanced response coordination and worker safety: an Intervention Mapping. frontiersin.orgWB Perkison, R
Shegog, D Lai, S Upadhyay, G Yalavarthy, R Guerrero-Luera, PD MathewsFrontiers in Environmental Health,
2024+frontiersin.org. 2024;3. doi:10.3389 /FENVH.2024.1368077 /FULL

Hussain-Alkhateeb L, Ramirez TR, Kroeger A, Gozzer E, Runge-Ranzinger S. Early warning systems (EWSs) for
chikungunya, dengue, malaria, yellow fever, and Zika outbreaks: What is the evidence? A scoping review. PLoS Negl/
Trop Dis. 2021;15(9). doi:10.1371 /JOURNAL.PNTD.0009686

Cash RA, Halder SR, Husain M, et al. Reducing the health effect of natural hazards in Bangladesh. The Lancet.
2013;382(9910):2094-2103. doi:10.1016/5S0140-6736(13)61948-0

Pedersen KM, Isaksen TMB, Baker MG, Seixas N, Errett NA. Climate Change Impacts and Workforce Development
Needs in Federal Region X: A Qualitative Study of Occupational Health and Safety Professionals’ Perceptions. Int J
Environ Res Public Health. 2021;18(4):1513. doi:10.3390/IJERPH18041513

Senadeera DJCH, Sayem ASM, Filho WL, Farhat G, Moda HM. Workplace health and safety under climate stress in
Sri Lankan apparel SMEs. BMC Public Health. 2026;26(1). doi:10.1186/512889-026-26344-1

Dawson RJ, Thompson D, Johns D, et al. A systems framework for national assessment of climate risks to infrastructure.
Philos Trans A Math Phys Eng Sci. 2018;376(2121). doi:10.1098/RSTA.2017.0298

Tinc PJ, Gadomski A, Sorensen JA, Weinehall L, Jenkins P, Lindvall K. Adapting the TO-T4 implementation science
model to occupational health and safety in agriculture, forestry, and fishing: A scoping review. Am J Ind Med.
2018;61(1):51-62.

doi:10.1002/AJIM.22787;;REQUESTEDJOURNAL: JOURNAL: 1097027 4;WGROUP:STRING:PUBLICATION

Lobaina D, Llorens C, Eldawy N, et al. The Role of Telehealth in Decreasing Barriers in Accessing Primary and
Specialized Care Services in U.S. Rural and Underserved Communities: A Scoping Review. Telemed J E Health.

Published online April 30, 2026. doi:10.1177/15305627261443159

Medical Research Archives | https://doi.org/10.18103 /mra.2026.0365 13



https://doi.org/10.18103/mra.2026.0365
https://www.osha.gov/heat-exposure/protecting-new-workers
https://www.sciencedirect.com/science/article/pii/S0014489426000226?casa_token=55qN3Eq_7coAAAAA:k2K9eEAUt8qqAneY21vPdXKsTFmhP43SvyT2mw63A6ggvQUH5JkLcKO9ravDbJdNtP0OrXUanH3Q
https://www.sciencedirect.com/science/article/pii/S0014489426000226?casa_token=55qN3Eq_7coAAAAA:k2K9eEAUt8qqAneY21vPdXKsTFmhP43SvyT2mw63A6ggvQUH5JkLcKO9ravDbJdNtP0OrXUanH3Q
https://www.gov.uk/government/publications/international-comparison-of-occupational-health-systems-and-provisions/summary-international-comparison-of-occupational-health-systems-and-provisions
https://www.gov.uk/government/publications/international-comparison-of-occupational-health-systems-and-provisions/summary-international-comparison-of-occupational-health-systems-and-provisions

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

THE EUROPEAN SOCIETY OF MEDICINE

. Chaudhry ZS, Choudhury A. Clinical Applications of Artificial Intelligence in Occupational Health: A Systematic

Literature Review. J Occup Environ Med. 2024;66(12):943-955. doi:10.1097/JOM.0000000000003212

. Ferrari GN, Leal GCL, Ossani PC, Galdamez EVC. Investigation of the usage of machine learning to explore the

impacts of climate change on occupational health: a systematic review and research agenda. Front Public Health.
2025;13. doi:10.3389 /FPUBH.2025.1578558

Armenteros-Cosme P, Arias-Gonzdlez M, Alonso-Rolldn S, Marquez-Sdnchez S, Carrera A. Advancements in Artificial
Intelligence and Machine Learning for Occupational Risk Prevention: A Systematic Review on Predictive Risk Modeling
and Prevention Strategies. Sensors (Basel). 2025;25(17). doi:10.3390/S25175419

Chau NK, Park EK, Choi S. Longitudinal analysis of coal workers’ pneumoconiosis using enhanced resolution-computed
tomography images: unveiling patterns in lung structure, function, and clinical correlations. Front Physiol.
2025;16:1578058. doi:10.3389 /FPHYS.2025.1578058 /TEXT

Wisnivesky JP, Teitelbaum SL, Todd AC, et al. Persistence of multiple illnesses in World Trade Center rescue and
recovery workers: A cohort study. The Lancet. 2011;378(9794):888-897. doi:10.1016/S0140-6736(11)61180-X
Aldrich TK, Gustave J, Hall CB, et al. Lung Function in Rescue Workers at the World Trade Center after 7 Years. New
England Journal of Medicine. 2010;362(14):1263-1272.
doi:10.1056 /NEJMOA0910087;REQUESTEDJOURNAL: JOURNAL:NEJM;PAGE:STRING:ARTICLE/CHAPTER

Cleven KL, Zeig-Owens R, Mueller AK, et al. Interstitial Lung Disease and Progressive Pulmonary Fibrosis: a World
Trade Center Cohort 20-Year Longitudinal Study. Lung. 2024;202(3):257-267. doi:10.1007 /S00408-024-00697-
yA

Cohen HW, Zeig-Owens R, Joe C, et al. Long-term Cardiovascular Disease Risk Among Firefighters After the World
Trade Center Disaster. JAMA Netw Open. 2019;2(9):e199775-e199775.

doi:10.1001 /JAMANETWORKOPEN.2019.9775

Mann FD, Waszczuk MA, Clouston SAP, et al. A 20-year longitudinal cohort study of post-traumatic stress disorder
in World Trade Center responders. Nature Mental health. 2025;3(7):789-802. doi:10.1038/544220-025-00419-1
Glaser MS, Shah N, Webber MP, et al. Obstructive sleep apnea and World Trade Center exposure. J Occup Environ
Med. 2014;56 Suppl 10:5S30-S34. doi:10.1097 /JOM.0000000000000283

Li J, Yung J, Qiao B, et al. Cancer Incidence in World Trade Center Rescue and Recovery Workers: 14 Years of
Follow-Up. J Nat Cancer Inst. 2022;114(2):210-219. doi:10.1093/IJNCI/DJAB165

Clouston SAP, Meliker J, Mann FD, et al. Lung Cancer Incidence After September 11, 2001, Among World Trade
Center Responders. JAMA Netw Open. 2025;8(10):e2536655-€2536655.

doi:10.1001 /JAMANETWORKOPEN.2025.36655

Ein N, Plouffe RA, Liv JJW, et al. Physical and psychological challenges faced by military, medical and public safety
personnel relief workers supporting natural disaster operations: a systematic review. Current Psychology 2023 43:2.
2023;43(2):1743-1758. doi:10.1007/S12144-023-04368-9

Parker M, Graves JM, James L, Postma J. Agricultural Employer Perspectives on Occupational Wildfire Smoke Rules.
J Agromedicine. 2025;30(3):577-590. doi:10.1080/1059924X.2025.2465639

Rahman SM, Raihan A, Abudalfa S. Generative Artificial Intelligence for Environmental Assessment: A New Paradigm
for Sustainability Analysis. Environ Manage. 2026;76(3). doi:10.1007 /S00267-026-02402-7

Tan X, Peng Z, Cheng Y, et al. Leveraging artificial intelligence for research and action on climate change:
opportunities,  challenges, and  future  directions. Sci  Bull  (Beijing). 2025;70(17):2886-2893.
doi:10.1016/J.5CIB.2025.06.035

Medical Research Archives | https://doi.org/10.18103 /mra.2026.0365 14



https://doi.org/10.18103/mra.2026.0365

