
Introduction

Climate change is associated with increased 

frequency of extreme weather events (EWE), 

resulting in higher demands on health systems. 

EWE increase health care utilization rates with 

varying degrees of lagged health impacts 

depending on the type of event and time to 

presentation.

The Republic of Palau is a small island state in 

the Western Pacific that is particularly 

vulnerable to the health system impacts of EWE, 

including typhoons, extreme heat, and 

prolonged rainfall.

Materials and Methods 

● Retrospective study between 2011-

2021 at Belau National Hospital, a 

regional tertiary care hospital

● n = 22,967 hospital encounters

● Analyzed deidentified outcome data: ED 

visits, ICU admissions, mortality 

count, and length of stay

● Average rainfall, ambient temperature, 

and typhoon event data were extracted 

from historical climate databases

● Compared EWE type and cumulative 

outcome counts at 30-days post-event 
using descriptive statistics

Results Conclusions
• Higher rates of acute care service 

utilization—e.g. ED visits—following heat 

events, consistent with acute exacerbations 

of existing pathology secondary to heat 

stress

• Higher rates of critical care service 

utilization—e.g. ICU admission—following 

prolonged rainfall, consistent with delayed 

pathology associated with rainfall like 

vector-borne diseases

• Higher mortality rates following typhoons, 

consistent with immediate post-event 

traumatic causes of mortality

• Further study into LOS causes

As the first study of  its kind in Palau, these results 

provide a description of the post-EWE 

healthcare resource utilization patterns in Palau.

Alessandra M. Santiago, MS1; Elaine M. Reno, MD DTM&H2
1MD/MPH Student, University of Colorado School of Medicine, Aurora, CO; 2Department of Emergency Medicine and Wilderness and Emergency Medicine Section, University of Colorado School of Medicine, Aurora, CO

Historical Healthcare Burdens Associated with Extreme Weather Events at the Belau 
National Hospital in the Republic of Palau, 2011-2021

Acknowledgments
The authors are grateful to the Republic of Palau Ministry of Health and Human Services, the 

National Emergency Management Office, the Palau International Coral Reef Center, the Red 

Cross Society of Palau, and the National Environmental Protection Council for their 

participation in and contributions to this study, the first of its kind in Palau. They also thank 

members of the Pacific Islands healthcare and medical communities who generously shared 

their expertise and resources in the conceptualization and production of this research. 

References
McMichael AJ, Lindgren E. Climate change: present and future risks to health, and necessary responses. Journal of Internal Medicine. 

2011;270(5):401–413.

Miles W, Grecni Z, Matsutaro E, Colin P, Keener V, Golbuu Y. Climate Change in Palau: Indicators and Considerations for Key 

Sectors. Report for the Pacific Islands Regional Climate Assessment. 2020. East-West Center.

Füssel, H. Adaptation planning for climate change: concepts, assessment approaches, and key lessons. Sustainability Science. 2007 

March;2:265-275.

Rublee CS, Sorensen CJ, Lemery J, Wade TJ, Sams EA, Hilborn ED, Crooks JL. Associations Between Dust Storms and Intensive Care 

Unit Admissions in the United States, 2000-2015. Geohealth. 2020 Aug;4(8):e2020GH000260.

Further Information
Please email the primary point of contact for this study, 

alessandra.santiago@cuanschutz.edu, with any questions or comments. Additional 

references available upon request.

Palau IRB Exemption #2024-004

COMIRB Exemption #24-0133

Extreme heat (≥3 days with daily 

temperature above 95th percentile)

○ September 2011

○ May 2015

○ March 2016

Typhoons (storm wind speed ≥64 kts)

○Bopha: Nov. 25-Dec. 9, 2012

○Haiyan: Nov. 3-11, 2013

○Surigae: Apr. 16, 2021

Prolonged rainfall (≥20 inches of precipitation in a month)

○July 2011

○July 2014

○July 2017

○May 2020

○Aug. 2020

○Oct. 2020

○Apr. 2021

○May 2021

○Oct. 2021

Primary Outcomes

● Highest median ED visitation during 

extreme heat events

● Highest median ICU admissions during 

prolonged rainfall periods

Secondary Outcomes

● Highest median mortality during typhoon 

events

● No difference in median length of stay 

between EWE type

Future Directions
Evaluate inferential associations between EWE 

type, outcomes using a lagged distribution 

Poisson model

Match counts for post-event periods—e.g. day 

0, day 4, day 30—to analyze temporal 

associations with healthcare demands

Include additional regional hospitals as well as 

receiving facilities to analyze off-island 

medical transport utilization rates.
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