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Objectives
• Overview of hurricane trends in the 

Atlantic basin

• Role of climate change in intensifying 
hurricane frequency and severity

• Health risks associated with hurricanes: 
direct trauma, infectious disease, mental 
health, and NCD disruption

• Examine health system vulnerabilities to 
hurricanes

• Highlight case studies from the 
Caribbean

• Propose disaster medicine strategies in 
the face of climate change
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Disaster Health Impact Timeline

Impact Phase Aftermath (days to weeks) Recovery Long-term

AJWSARC UN

Impact

Time

Hazard

Effects
Societal Disruption

Changed Lives



Hurricane Health Impact Timeline

Impact Phase Aftermath (days to weeks) Recovery Long-term
• Trauma
• Drowning
• Exacerbations of 

chronic conditions
• Lack of access to 

healthcare

• Healthcare 
interruptions 
(chemotherapy, 
dialysis, etc.)

• Impacts on 
electricity-dependent 
medical equipment

• Problems obtaining 
prescription 
medications

• Short-term 
displacement

• Stress / emotional 
trauma 

• Risk of interpersonal 
violence

• Reconstruction-
related 
electrocutions and 
other injuries

• Difficulty following 
up with existing 
healthcare team

• Financial stress

• Food insecurity

• Mental health 
impacts

• Toxic exposures

• Permanent 
displacement or 
migration 

• Altered healthcare 
landscape; 
permanent demise 
of some institutions

• Loss of livelihoods

• PTSD, anxiety, 
depression

• Chronic health 
impacts
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Mental Health and Psychosocial Support

• High Burden of Trauma: Natural disasters lead to PTSD, depression and 
anxiety among survivors. Studies estimate 15–20% of affected individuals 
develop PTSD after major events. Caribbean survivors (including children and 
elderly) are at significant risk of persistent psychological distress.

• Systemic Gaps: The Caribbean has a limited mental health workforce (few 
psychiatrists/counselors per capita) and strong stigma around seeking help. 
Many islands lack mental health disaster plans or community psychosocial 
support networks.

• Integrated Response: Disaster preparedness plans must explicitly include 
mental health. Recommended actions are training all responders in 
Psychological First Aid, deploying mobile counseling teams, and integrating 
community outreach (schools, churches) for trauma support. Tele-
psychology services can extend reach to remote areas.



Surge Capacity– Concept and Challenges

• What Is Surge Capacity? Surge capacity is “the ability of a health service to expand beyond normal 
capacity to meet an increased demand for clinical care”. In practical terms, it means rapidly accessing 
extra beds, staff, supplies and facilities when patient numbers spike after a disaster.

• Workforce Shortfalls: WHO recommends ~4.45 health workers per 1,000 population plus ~30% extra 
for surge. Most Caribbean countries fall below this, meaning few reserves in crises.

• Regional Alliances: Caribbean states use mutual aid agreements and regional teams (e.g. PAHO’s 
Emergency Medical Teams, Caribbean Disaster Response corps) to supplement local staff. Pre-
arranged protocols allow quick deployment of doctors/nurses from neighboring islands after a disaster.

• Training & Drills: Emergency workforce training (mass-casualty simulations, field hospital exercises) 
builds a “surge-ready” culture. For example, a 2025 PAHO–Barbados Defense Force workshop trained 
teams for hurricane casualties, reinforcing surge response skills.

• Diaspora and NGOs: Caribbean diaspora clinicians can rapidly augment capacity. After Hurricane 
Maria (2017), a volunteer team of Caribbean-origin doctors and nurses flew to Dominica to care for 
hundreds of patients. NGOs like Direct Relief now fund “rapid response” corps (e.g. Medical 
Professionals on a Mission) to deploy Caribbean expatriate medical teams in future storms.



SOURCE: National Weather Service / U.S. 
Census Bureau





Hurricane Fiona (2022) Case Study



• Event Summary: In early July 2024, Hurricane Beryl explosively intensified to a Category 5 storm (peak ~165 mph winds) over the eastern 
Caribbean. It made landfall on July 1 at Grenadian island of Carriacou as a major hurricane, then tracked westward (passing just south of 
Jamaica) before weakening to Cat 1 on the Yucatán (Mexico) coast. Beryl’s forward speed was high, but its intense winds and heavy rains 
spread impacts across multiple islands.

• Human Impact: Eleven deaths were reported across the affected region (in Grenada, St. Vincent/Grenadines, Jamaica and even Venezuela). 
The hardest-hit were the small Grenadine islands: official assessments found roughly 98% of structures on Carriacou and Petite Martinique 
damaged or destroyed. Many thousands were rendered homeless in Grenada, and smaller communities elsewhere (in Jamaica, St. Vincent 
etc.) faced flooding and displacement as roads and communications were cut. Remote coastal and rural populations bore the brunt, with 
debris-strewn villages and widespread power loss stranding residents.

• Health Consequences: Nearly all local health facilities were disrupted. PAHO reports that of ~41 damaged clinics in Grenada/SVG, about 37 
managed to reopen quickly – but often on generator power and relying on trucked-in water. In St. Vincent, roughly 38 of 49 centers resumed 
operations, but in the southern Grenadines none were initially functional. Critical cold-chain infrastructure was compromised: hospital 
refrigerators and vaccine stores suffered power failures. As a result, routine immunizations and chronic care were delayed. Widespread roof 
and window damage led to lacerations and blunt injuries, treated at emergency shelters and remaining health posts. Lack of potable water and 
sanitation in the storm’s aftermath raised concern about waterborne diseases, but no major outbreaks were reported.

• Response Actions: Fortunately, extensive preparation lessened casualties. Regional agencies pre-positioned supplies ahead of landfall: for 
example, PAHO/Direct Relief staged a “Hurricane Preparedness Pack” (medicines for 1,000 people for 30 days) in St. Luciadirectrelief.org. 
Direct Relief also dispatched dozens of emergency medical backpacks, cots and canvas tents from Puerto Rico – shipments that arrived in 
early July to help set up emergency clinics and shelters on Carriacou. After landfall, mobile medical teams (from PAHO, IMC, local health 
ministries) established field hospitals on Carriacou and other worst-hit islands. The Red Cross societies in Grenada, St. Vincent and Jamaica 
opened shelters, distributed water and hygiene kits, and launched appeal campaigns. The IFRC quickly activated an emergency appeal (CHF 4 
million) for humanitarian aid. International partners (USAID, UN agencies) provided logistics support and relief flights. By one week post-storm, 
acute relief (food, water, shelter) was largely in place, while recovery work (roof repairs, debris clearance, rebuilding health centers) was 
underway.

https://www.directrelief.org/2024/07/damaged-clinics-no-running-water-compromised-vaccines-hurricane-beryls-impacts-on-health-care-are-widely-felt/#:~:text=In%20preparation%20for%20increased%20medical,30%20days%2C%20staged%20in%20St




Water, Sanitation and Disease Prevention

• Clinic WASH Safety: Ensure hospitals and clinics have emergency water 
supplies (tanks, purification tablets) and functional toilets. Regularly inspect 
backup systems (e.g. generator-driven pumps).

• Vector Control: After flooding, initiate mosquito control (larvicide, removing 
standing water) at health facilities and communities to prevent dengue, Zika, 
malaria.

• Safe Water & Food: Protect medical stockpiles from contamination. Provide 
safe drinking water kits to shelters. Educate public on safe food handling if 
refrigeration fails.

• Surveillance & Vaccination: Ramp up surveillance for waterborne diseases 
(e.g. leptospirosis, cholera) in high-risk post-storm areas, as PR did after 
Fiona. Resume routine vaccinations (especially tetanus) and nutrition 
programs as soon as possible to prevent secondary crises.



Health Sector Recovery Frameworks

• Reactivating Services: Immediately after a disaster, the priority is re-opening health 
facilities and restoring outpatient and emergency services. WHO emphasizes that 
“reactivation of essential health services” is the primary goal of early recovery. This includes 
re-establishing supply chains for medications and restarting immunization clinics.

• Whole-System Resilience: Recovery should not just rebuild the old system; it should 
strengthen it. This means integrating disaster risk management into the health system. For 
example, investing in emergency operations centers and risk financing (insurance) is part of 
long-term recovery.

• Frameworks & Guidelines: WHO’s health-systems recovery toolkit (2016) provides a 
roadmap for reactivating services after emergencies. It stresses a primary health care (PHC) 
approach and aligning recovery with equity and universal health coverage. Countries should 
conduct post-disaster health-needs assessments to guide rebuilding priorities.

• Local Involvement: Successful recovery involves frontline providers and communities. In 
Puerto Rico post-Maria, bureaucratic hurdles slowed assistance. We advocate pre-
designating “health recovery units” that include community stakeholders, to expedite 
rehabilitation of clinics and address local concerns.



Climate-Adapted Health Facilities and Emergency Care

• Smart/Resilient Hospitals: Upgrade facilities with both structural safety and green 
technology. PAHO’s “Smart Hospitals” initiative installed solar panels, battery 
banks, and water harvesting in Caribbean clinics. These measures cut energy costs 
and kept clinics running during blackouts.

• Case Example: In Jamaica, The Mandeville and Santa Cruz Health Centres, part of 
the Smart Hospitals Programme, experienced only minor damage despite Hurricane 
Beryl being a Category 4 storm

• Widespread Need: A PAHO assessment found ~77% of the Region’s hospitals lie in 
hazard-prone areas and still use outdated 1980s building codes. Many lack basic 
protections (e.g. no shutters or reinforced roofs).

• Design Recommendations: New and rebuilt health facilities should be sited above 
flood lines, built to withstand strong winds, and include features like natural 
ventilation, green roofs, and on-site renewable energy. The WHO’s 2020 guidance on 
climate-resilient healthcare outlines specific interventions (backup power and 
water, climate-protective waste disposal, etc.). Emergency departments can be 
modular or mobile to keep functioning if parts of a building are compromised.



Policy and Planning Frameworks

• International Guidelines: Align with the UN Sendai Framework for Disaster Risk Reduction, 
which includes health as a key priority. Strengthen core capacities under the International 
Health Regulations (IHR 2005) for emergency preparedness. WHO’s Health Emergency and 
Disaster Risk Management (H-EDRM) framework provides an all-hazards approach.

• Regional Strategies: The PAHO Caribbean Action Plan on Health and Climate Change 
(2019–2023) set targets for integrating health into climate adaptation. In 2025 PAHO initiated 
consultations for a new five-year Caribbean Health & Climate plan. The Bahamas, for 
example, has completed a Health National Adaptation Plan.

• National EOCs and Laws: Ministries of Health should embed disaster roles into their 
mandates and budgets. Notably, PAHO opened the Carissa F. Etienne Regional Emergency 
Operations Centre in Barbados (2025) to coordinate health responses across the Eastern 
Caribbean. Countries should also establish local health emergency operations centers.

• Integration & Financing: Health must be included in countries’ Nationally Determined 
Contributions (NDCs) under the Paris Agreement and in national disaster laws. Adequate 
pre-disaster funding lines (e.g. budget allocations for hurricane season) and insurance 
premiums (CCRIF contributions) should be legislated as part of resilience planning.





Emergency Training & Coordination

• Emergency Medical Teams (EMTs): Establish registries of trained 
response teams (as PAHO/WHO’s EMT initiative does globally). These 
teams of doctors, nurses, logisticians can be deployed rapidly.

• Mass Casualty Protocols: Standardize triage and incident 
management across the region. Ensure all hospitals train staff in the 
Incident Command System and run regular drills.

• Communication Readiness: Equip health facilities with satellite 
phones and backup radios for coordination during communications 
blackouts.

• Continuous Learning: Use simulations and exercises. Encourage peer-
to-peer learning – hospitals can “twin” with more disaster-experienced 
centers.



Risk Communication and Community Engagement

• Public Alerts: Integrate health messages into hurricane warnings (e.g. 
“If you need life-sustaining care, register with your clinic”). Use 
multiple channels (radio, SMS, social media) for warnings and health 
advisories.

• Trusted Messengers: Work with community and faith leaders to 
disseminate information (e.g. hygiene and safety, ). These trusted 
voices can counter misinformation after a disaster.

• Health Education: Pre-hurricane, educate communities about storm-
related health risks (safe water storage, vector control). Post-hurricane, 
inform about disease symptoms and where to seek care.

• Feedback Mechanisms: Establish hotlines or community health 
committees that relay local needs back to health authorities, ensuring 
two-way communication in recovery.



Healthcare Without Harm



Monitoring, Evaluation and Research

• Post-Event Assessments: Conduct thorough health sector after-
action reviews to identify gaps. Collect data on mortality, morbidity, 
service disruptions to inform improvements.

• Indicators: Track metrics such as number of functioning clinics, 
stockouts, vaccine coverage rates after storms. Use these indicators 
for accountability.

• Operational Research: Encourage local academic/health institutions 
to study disaster impacts and publish findings. Case studies from PR 
and Bahamas can guide better practices.

• Adaptive Management: Build a feedback loop where lessons learned 
(good and bad) from each event are codified into updated plans and 
training curricula.



Summary of Key Recommendations

• Invest in Infrastructure: Upgrade hospitals and clinics for wind and flood resistance; 
include solar power and water storage.

• Strengthen Workforce: Maintain surge plans (EMTs, diaspora volunteers), and 
integrate mental health into disaster response.

• Plan & Coordinate: Use robust health emergency frameworks (EOCs, legal mandates) 
and collaborate across sectors by drilling together.

• Secure Financing: Ensure CCRIF or other insurance covers and access climate 
adaptation funds to guarantee immediate relief.

• Focus on Equity: Target the most vulnerable populations in all phases – from 
preparedness to recovery.

• Research Needs: Encourage ongoing studies (e.g. modeling climate impacts on regional 
health) and data collection to refine strategies.



Thank you



Questions
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