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Louisiana hospital staff stayed behind to care for 19
bies as Hurricane Laura hit

B2
]
M
=
|
=7
§=2
O]

Hospital staff shelter in place as Hurricane Laura swept through Lake Charles, Louisiana.






Impacts of extreme weather events

Cases that highlight supply chain, energy
OUTLINE system, and hospital infrastructure disruptions

Toolkits to build climate resilience




IDCC

INTERGOVERNMENTAL PANEL oN Climate chanée

Direct and insured losses from weather-related
disasters have increased substantially

Impacts from recent climate-related extremes, such as
heat waves, droughts, floods, cyclones and wildfires,
reveal significant vulnerability and exposure
(very high confidence)

Climate-related hazards exacerbate other stressors,
often with negative outcomes for livelihoods
(high confidence)

IPCC 2014




The NEW ENGLAND JOURNAL of MEDICINE

SPECIAL ARTICLE

Mortality in Puerto Rico
after Hurricane Maria

Nishant Kishore, M.P.H., Domingo Marqués, Ph.D., Ayesha Mahmud, Ph.D.,
Mathew V. Kiang, M.P.H., Irmary Rodriguez, B.A., Arlan Fuller, J.D., M.A,,
Peggy Ebner, B.A., Cecilia Sorensen, M.D., Fabio Racy, M.D., Jay Lemery, M.D.,
Leslie Maas, M.H.S., Jennifer Leaning, M.D., S.M.H., Rafael A. Irizarry, Ph.D.,
Satchit Balsari, M.D., M.P.H., and Caroline O. Buckee, D.Phil.

“interruption of medical care was the primary cause of sustained high mortality rates in the months
after the hurricane, a finding consistent with the widely reported disruption of health systems”



Disproportionate loss of access to health services
can further exacerbate health disparities.

6.6 million hospital
employees

High utilizers are infants, nursing
~27 million home residents, homeless, Black,

uninsured in U.S.

~140 million ED
visits annually

and people over age 75

CDC, Kaiser, ACEP
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Statistics valid as of July 8, 2020. https://www.ncdc.noaa.gov/billions/



https://www.ncdc.noaa.gov/billions/

CASES



Wildfires

In 2018 58,083 wildfires and >8.7 million acres burned in the U.S.

Feather River Hospital evacuation of 280 people

Donnie Hedden, Direct Relief



Hurricanes

1989 Hurricane Hugo

2017 Hurricane Maria hit Puerto Rico, the largest
foreign producer of pharmaceuticals for the U.S.
(intravenous fluids, medications, cardiac devices)

|2 new shortages of sterile solutions reported in 2017

Norcross ED, Elliott BM, Adams DB, Crawford FA. Impact of a major hurricane on surgical services in a university hospital. The American Surgeon. 1993;59(1):28-33.
Mazer-Amirshahi et al, 2018; Mazer-Amirshahi and Fox, 2018; https://www.fda.sov/media/108975/download



https://www.fda.gov/media/108975/download

43 deaths
& 6,300

patients
evacuated from

37 healthcare
facilities during
or after the

storm

Patients were evacuated from the darkened NYU Langone Medical Center at the height of Hurricane Sandy on 29 October 2012. The hospital remained closed
for two months after the storm, the emergency room even longer. Image: © Michael Heiman/Getty Images.

https://ehp.niehs.nih.gov/doi/pdf/10.1289/EHP3810


https://ehp.niehs.nih.gov/doi/pdf/10.1289/EHP3810
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Est Total Cost
$980M
Est lost revenue
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Extreme Heat

2010 Heat Wave |2 residents in a Florida
24 NICU admissions for heat nursing home died after
No air conditioning in the hospital Hurricane Irma shut-off power

Kakkad et al, 2014

Salas et al, 2019; NOAA



Dust Storms

An increase in
total ICU
admissions of 4.8%
and respiratory
admissions of 9.2%
on the day of the
storm

.'

Rublee et al, 2020



CLIMATE CHANGE
HAZARDS

Wastewater Systems
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RESILIENCE

The ability of a system and its component of parts to
anticipate, absorb, accommodate, or recover from the
effects of a hazardous event in a timely and efficient

manner, including through ensuring the preservation,

restoration, or improvement of its essential basic

structures and functions.

IPCC



TEN COMPONENTS COMPRISING THEWHO FRAMEWORK FOR
BUILDING CLIMATE-RESILIENT HEALTH CARE SYSTEMS

LEADERSHIP g
GOVERNANCE

CLIMATE RESIIENY
& SUSTAINABLE
TECHNOLOGIES

AND INFRASTRUCTURE

https://apps.who.int/iris/bitstream/handle/10665/189951/9789241565073 eng pdf’sequence=|



https://apps.who.int/iris/bitstream/handle/10665/189951/9789241565073_eng.pdf%3Fsequence=1
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CONTEXT CHALLENGE/ ~ CAPACITY TO DEAL CHOICES & OUTCOME
DISTURBANCE ~ WITH DISTURBANCE =~ OPPORTUNITIES OPTIONS

shock Vulnerability Transform
Recover better
than before
Health Recover to
re-event state
System Sensmvny P
Recover but worse
A daptuve than before
capacny Collapse
Resilience =
Decreased Increased capacity.
vulnerability Improved choices &

opportunities

https://apps.who.int/iris/bitstream/handle/10665/189951/978924 1565073 eng.pdf!’sequence=|



https://apps.who.int/iris/bitstream/handle/10665/189951/9789241565073_eng.pdf%3Fsequence=1

HELP YOUR HEALTH CARE
SYSTEM PREPARE



OVERVIEW OF THREE RESILIENCY TOOLKITS FOR

HEALTH CARE FACILITIES

Category Health Care Facility Climate Sustainable and Climate PAHO SMART Hospitals
Change Resiliency Toolkit Resilient Health Care Toolkit
(Canada) Facilities Toolkit (U.S.)
Type of facility Hospitals Hospitals, residential health Hospitals with 200+ beds,

care, ambulatory care, and

small and medium sized

home care facilities
Focus Emergency management, Infrastructure, critical services, Sustainability and
resiliency areas | sustainability, infrastructure personnel, supply chain infrastructure

Format

Facilitator’s guide, resiliency
assessment checklist,
resources

Best practices document, 5
element framework, checklists

Hospital Safety Index, the
Green Checklist, cost benefit
analysis, training aids

Website

http://www.greenhealthcare.ca

www.toolkit.climate.gov

www.paho.org

Modified from Balbus et al, 2016 https://envirn.org/wp-content/uploads/2017/05/Practice-WG-Article-2.pdf



https://envirn.org/wp-content/uploads/2017/05/Practice-WG-Article-2.pdf

SUSTAINABLE AND CLIMATE RESILIENT HEALTH CARE
FACILITIES INITIATIVE

Challenges of a Changing Climate

Find information and tools to help you understand and address your climate risks.

LEARN HOW TO BUILD SEE WHAT OTHERS ARE USE THE CLIMATE
RESILIENCE > DOING > EXPLORER »

TOUR THE TOOLKIT ,

United States
, Global Change
Research Program

https://toolkit.climate.gov/topics/human-health/building-climate-resilience-health-sector



https://toolkit.climate.gov/topics/human-health/building-climate-resilience-health-sector

UNIVERSITY OF TEXAS MEDICAL CENTER
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- = Tropical Storm Allison
2 Hurricane Harvey

Hazard Mitigation Plan
Stakeholder engagement

Installed 48-megawatt combined heat and
power utility plant

Relocated their critical infrastructure and
program areas above projected flood
elevations

Creation of fortified flood gates

-} 42 proactive, sustainable measures to reduce
- JI the impact of future extreme weather events

Photo Credits Nick Fang, PhD, PE



SPAULDING REHABILITATION HOSPITAL

Elevated ground level floor

Backup power on the roof

Reinforced infrastructure for
storm surge

https://practicegreenhealth.org/sites/default/files/2019-03/spauldingrehabilitationcase_study__ 0.pdf



SAN DIEGO MEDICAL CENTER
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https://www.swinertonrenewable.com/projects/kaiser-permanente-san-diego-medical-center-solar



https://www.swinertonrenewable.com/projects/kaiser-permanente-san-diego-medical-center-solar

Utility Scale Solar Price per kWh
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Solar Costs Dropped by a Factor of 5 Since 2010

Fossil Electricity Cost Range

Ramez Naam - rameznaam.com

2010

2011

2012

2013

2014

2015

Global (BNEF)
--Global (IRENA)
--Global (IEA)
~+USA (LBNL)
-=-USA (Lazard)
-=-China (IRENA)
-+India (IRENA)

S—

EM\.\‘%‘W
.-\g

2016

2017

2018 2019

2020



NICKLAUS CHILDREN’S HOSPITAL

! Updated
exterior to
withstand a
hurricane
Category 4
force winds

https://www.fema.gov/sites/default/files/2020-07/fema_bric _session-4 community-lifelines.pdf

Zorrilla C. The View from Puerto Rico—Hurricane Maria and Its Aftermath. NEJM. 2017;377(19).


https://www.fema.gov/sites/default/files/2020-07/fema_bric_session-4_community-lifelines.pdf

VANCOUVER COASTAL HEALTH

“New Climate Reality”

Days Above 30°C - Past Days Above 30°C - Future (2050)
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https://bcgreencare.ca/system/files/resource-filess’VCH ClimateReport%2BAppendices Final 181025.pdf

Employee trainings
A lifecycle cost analysis
Emissions

Design standards


https://bcgreencare.ca/system/files/resource-files/VCH_ClimateReport%252BAppendices_Final_181025.pdf

SMART HOSPITALS TOOLKIT

Hospital Safety Index
Green Checklist
Cost Benefit Analysis

Training Aids

/

(SAFE | + 'GREEN = SMART

e
SMART HOSPITALS TOOLKIT

PAHO




GEORGETOWN HOSPITAL IN SAINT VINCENT AND
THE GRENADINES

58% reduction in
electrical consumption
following the update
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PEEBLES HOSPITAL IN THE BRITISH VIRGIN ISLANDS

Hurricane Irma

e -, 4
s 2 -
o ™
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CLIMATE-SMART HEALTHCARE

Sustainability Sustainability and Resilience

Resilience

Lifestyle disease prevention
Care closer to home

Low VOC materials

Local food suppliers

Waste recycling

Air quality

Health system strengthening
Universal health coverage
Energy, water efficiency
Daylighting
Natural ventilation
Rainwater capture
Solar shading

Risk and disaster preparedness
and planning

Climate related disease
monitoring

Flood barriers
Elevation

Backup generators

Source: Health Care Without Harm/World Bank.

http://documents | .worldbank.org/curated/en/322251495434571418/pdf/| | 3572-WP-PUBLIC-FINAL-WBG-Climate-smart-Healthcare-002.pdf



http://documents1.worldbank.org/curated/en/322251495434571418/pdf/113572-WP-PUBLIC-FINAL-WBG-Climate-smart-Healthcare-002.pdf

HELP YOUR PATIENTS PLAN
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SUMMARY

*Preparedness + Response
* Choose to transform & recover better than before

* We need you! Toolkits need to be utilized to keep
our own arenas operational

Health care facility resilience is community resilience.



