Welcome to today’s webinar:

Testing a New Virtual Tool:
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Heat Interventions
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This webinar is being recorded.
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About the National Association of County
and City Health Officials (NACCHO)

NACCHO is the only organization dedicated to @ I Advocacy
serving every local health department (LHD) in the
nation. NACCHO serves the country’s 3,300 local @ I Partnerships

health departments and also supports the over
180,000 staff who work within them. NACCHO is @ I Funding
the leader in providing cutting-edge, skill-building,

professional resources and programs, seeking @ I Training and Education
health equity, and supporting effective local public
health practice and systems. @ I Networking

@ I Resources, Tools, &
Technical Assistance
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Local Health Departments Impact Lives
Every Day

Immunization ® ‘ Food safety
Tobacco = Infectious
control v disease
Local health

Emergency departments promote
preparedness and protect the health B ilsesgs
of people and the

communities where

. they live and work ;
Clinical Injury and
care violence prevention

Maternal and Environmental
child health health
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NACCHO’s Programmatic Impact

(P)hronifcz_ Disease + Wastewater « Accreditation Preparation
revention : . :

Maternaland Child Health Surveillance Quality Improvement .
Adolescent Health * Water Safety * Assessmentand Planning
Infectious Diseases * HealthinAll * Health Equity and Social
Overdose, Injury, and Policies Justice

Violence Prevention

Tobacco Prevention * Food Safety * Public Health Transformation
Healthy Aging and * Vector-borne Illness Workforce Development
Disabili.ty _ * Climate and Healthe Data and Informatics
Immunization * Public Health Law and Policy
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* Pandemic
Preparedness and
Catastrophic Response
Public Health
Preparedness

Medical Reserve Corps
* Bio-surveillance
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Overview

> Extreme heat events

> Implementation challenges

> Decision support

> CHaRT platform

> Experience from King County

> (CHaRT pilot randomized controlled trial
> Questions and answers
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Extreme Heat Events
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Heat is a Dangerous Hazard

Relative risk
of mortality
A

/

Risk increases
steeply at hot

“Minimum mortality
threshold” where death

N

risk is lowest temperatures
Risk increases at
lower temperatures
Available
>
Cold Temperature Hot
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https://www.sustainabilitybynumbers.com/p/heat-cold-deaths

Extremes Most Dangerous

k< Maximum
temperature
across the
CONUS,

July 10, 2024

Maximum 2-meter Air Temperature (°C)
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https://eoimages.gsfc.nasa.gov/images/imagerecords/153000/153054/heatwave_geos5_20240710_lrg.jpg

Annual average temperature (°C)

Climate Change and Heat
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Vicedo-Cabrera et al. 2021, doi: 10.1038/s41558-021-01058-x
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CC-Attributable Heat Mortality N

i

Vicedo-Cabrera et al. 2021, doi:
Heat-related mortality rate attributed 0.9 14 2.0 3.0 10.1038/s41558-021-01058-x
to human-induced climate change (per 100,000) -
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intensity and Megnitude Duration

? X3
— Hazard threshold l I l ;‘ ; FXS

------------------------ Climate change

--------------------- Current climate

H '

Time > Time > Time >

Seasonal shift Shift in speed of onset

Variable starts to decline

R

IPCC Sixth Assessment Report, WG1 Ch 12, doi: 10.1017/9781009157896.014



https://doi.org/10.1017/9781009157896.014

INTENSITY increase FREQUENCY per 10 years

10-year event

Hot temperature extremes over land

Frequency and increase in intensity of extreme temperature
event that occurred once in 10 years on average
in a climate without human influence

1850-1900 Present 1°C

Once

+6°C
+5°C
+4°C
+3°C
+2°C
+1°C

0rC

Future global warming levels

1.5°C
X o
now likely will likely
oCcurs occur
2.8 times 4.1 times
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+1.2°C +1.9°C
hotter hotter
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5.6 times
(3.8-60)

+2.6°C
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4°C
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occur

9.4 times
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+5.1°C
hotter

FREQUENCY per 50 years

INTENSITY increase

1850-1900 Present 1°C

Once

+6°C
+5°C
+4°C
+3°C
+2°C
+1°C

0~C

50-year event

Frequency and increase in intensity of extreme temperature
event that occurred once in 50 years on average
in a climate without human influence

now likely
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4.8 times

(2.3-6.4)

+1.2°C
hotter

Future global warming levels
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hotter
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hotter

IPCC Sixth Assessment Report, WG1 SPM, doi: 10.1017/9781009157896.001
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Potential for Mortality Reductio!

TEMPERATURE FORECAST TRIGGERS

Pre HAP

HAP Year. POST (2013-2016)

HAP Year PRE (2009-2012)

Post HAP

ISSUANCE OF HEAT ALERT
OR HEAT WARNING &
=
:':al:fl:: f“;:' AMC Nodal Officer " E—
e CALLS HEAT -
™M
Authority notified ) ALERT
Guijarat State _—" as an Intervention —_—
Surveillance Unit of 4 Alert mobile o
IDSM notified phone 7
companies TV, Print,
to send text Radio
Non-Governmental Groups with phone msg alerts .
PHFIIIIPH 108 workers, AIDMI (All-India call or fax to ';q -
Disaster Mitigation Institute), verify
Community health groups, and others to Posters & E
help reach the heat-vulnerable Pamphlets o
o
W
=
=]
Link workers  Provide water, Provide water Maintain power Provide bus Templesand Informationto Extend hours
Hospitals/ERs shadeto  tankerstoslum to critical stops as sites  librariesas  school students
Health center workers and  dwellers and facilities/ of shade & cooling and potential o
workers alter work limit non- vulnerable water centers change in =
shifts to cooler essential water groups distribution summer holiday J
hours use schedule

Knowlton et al. 2014
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Risk

Exposure

Vulnerability

Adapted
from IPCC;

Available
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https://www.researchgate.net/publication/362540383_Pan-European_wildfire_risk_assessment/figures?lo=1
https://www.researchgate.net/publication/362540383_Pan-European_wildfire_risk_assessment/figures?lo=1
https://www.researchgate.net/publication/362540383_Pan-European_wildfire_risk_assessment/figures?lo=1

Vulnerability

NDIVIDUA,

Health
Canada
Available
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https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/climate-change-health/adapting-extreme-heat-events-guidelines-assessing-health-vulnerability-health-canada-2011.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/climate-change-health/adapting-extreme-heat-events-guidelines-assessing-health-vulnerability-health-canada-2011.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/climate-change-health/adapting-extreme-heat-events-guidelines-assessing-health-vulnerability-health-canada-2011.html
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https://www.arcgis.com/apps/mapviewer/index.html?webmap=c40419300e774ab1a35240ea49c808d3
https://www.arcgis.com/apps/mapviewer/index.html?webmap=c40419300e774ab1a35240ea49c808d3

The Challenge

> We know what,

in general, drives [

risk, and...

> We know what,
in general,
protects health,
but...

> Communities
have specific risk
profiles,
priorities, and
needs
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EXAMPLE

SLR projections
are shared at
a city planning
meeting

EXAMPLE

Long-term
relationship between
climate modelers and

water managers
facilitate use of
up-to-date
info
EXAMPLE
A utility’s integrated
resource plan has
climate change
in their future
scenarios

EXAMPLE
Maps help priority
response areas to

reduce unequal
exposure
to heat.

NACCHO

Mational Assaciation of County & City Health Officials

The National Connection for Local Public Health

Aspen
Global
Change
Institute
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Effectiveness

Translating
Research
into Action

Arizona

IMPLEMENTATION Health

How do | ensure the Information
intervention is Network,

delivered properly? Available

UNIVERSITY of WASHINGTON

SCHOOL OF PUBLIC HEALTH CHanGE UW Medicine



https://www.google.com/url?sa=i&url=https%3A%2F%2Fazhin.org%2Fcummings%2Fre-aim&psig=AOvVaw2lqZ5xIjV4AkImsYzCuRi0&ust=1746115659209000&source=images&cd=vfe&opi=89978449&ved=0CBYQjRxqFwoTCLjsnPKRgI0DFQAAAAAdAAAAABAE

Local Assessment and Advice

WORKER PROTECTIONS

by Alan Wang, BA, Jeremy . Hess, MD, MPH
Published: 06/20/2023

With rising global temperatures, workers may be increasingly required to work
more susceptible to heat stress, occupational injuries, and potentially decrease

tress for wi m both external sources of heat in the environme
luding met; hich is increased during physical activity. Heat sti
protective eq ent that red evaporative cooling through sweating. Wor|
occupational and chronic kidney injury, as well as decre:

exposure to high-temperature environments are the most vulnerable. Worker
in place to protect workers from heat exposure and heat stress, and general'

Risk Reduction
Opportunities

Place-based Synthesis

Risk & Drivers

e Many points of
entry

e Insights to
advance
discussions

e High resolution
e Transparent
e Comprehensive

e Multiple hazard
scenarios

e Strategies

¢ Effectiveness
e Cost
e Timing

UNIVERSITY of WASHINGTON
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CHaRT Platform
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Risk

Populationin a
given area

Exposure

Adapted
from IPCC;
Available
Historical Social,
extreme economic,
temperatures health, and
and health- Vulnerabﬂity environ-
based mental factors
thresholds
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https://www.researchgate.net/publication/362540383_Pan-European_wildfire_risk_assessment/figures?lo=1
https://www.researchgate.net/publication/362540383_Pan-European_wildfire_risk_assessment/figures?lo=1
https://www.researchgate.net/publication/362540383_Pan-European_wildfire_risk_assessment/figures?lo=1

HEAT HEALTH RISK (HISTORIC) moderate

HOTTEST 3 DAYS OF EACH YEAR (1991-2020) |. (— —]
higher risk —

Repurt created 4/25/2025

ng Cnunty Washmgtun

population: 2,254,371 people reporting units: 494" Census tracts
total area: 2,116 sq miles analysis based on 2020 Census data
* insuffidient data for 4 Census tracts

;'_J

.~
B . Gamin, ) Openstreeshap contributors, and the [T insufficient data low risk M high risk



SEATTLE, WASHINGTON moderate

HEAT HEALTH RISK (HISTORIC) [ —

HOTTEST 3 DAYS OF EACH YEAR (1991-2020) higher risk

Report created 4/29/2025
http://localhost:8000/report/places/5363000/models/heat 1991 2020 3days/

population: 734,471 people reporting units: 177" Census tracts

total area: 84.1 sq miles analysis based on 2020 Census data

county: King Coun * insufficient data for 4 Census tracts
g County :

Elott Bay

Basemap: Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS insufficient data low risk T high risk
user community



Contributing factors to risk by area

Hazard Exposure Vulnerability Risk
(temperature) (population density) (multiple factors)
: 3% h 28% h 9% 2%
High i |
54.8 sq miles 591.1 sq miles 200.4 sq miles 37.7 sq miles
) 12% 13% 59% 10%
Moderate-high N _ ) : - : [ :
245.9 sq miles 268.4 sq miles 1.243 sq miles 222 sq miles
P 75% 7% 31% 24%
Moderate | n | |
1.597 sq miles 144.9 sq miles 650.4 sq miles 517.1 sq miles
&% 52% < 1% 59%
Moderate-low | | |
132.2 sq miles 1.110 sq miles 20.5 sq miles 1,253 sq miles
| 4% 0% 0% ] 4%
Low
84.7 sq miles 0 sq miles 0 sq miles 84.7 sq miles
. < 1% <1% < 1% < 1%
Insufficient data I
1.12 sq miles 1.12 sq miles 1.12 sq miles 1.12 sq miles




Contributing factors to risk by population

Hazard
(temperature)

Exposure
(population density)

Vulnerability
(multiple factors)

Risk

High

Moderate-high

Moderate

Moderate-low

Low

Insufficient data

1

178,324 people

492,011 people

582,368 people

689,933 people

298,073 people

13,662 people

o [

22%

26%

31%

13%

< 1%

2,163,232 people

57,380 people

9,778 people

10,319 people

0 people

13,662 people

3%

< 1%

< 1%

0%

< 1%

N

549,527 people

742,011 people

892,259 people
56,912 people

0 people

13.662 people

24%

33%

40%

3%

0%

< 1%

119,966 people

467,978 people

636,425 people

718.267 people

298,073 people

13,662 people

5%

21%

28%

32%

13%

< 1%



COMPARED TO OTHER COUNTIES

On average, King County has a higher risk than 50% of other counties in Washington
and 91% of other counties in the contiguous U.S.

High High
risk risk

—1

—1

I—

1

— =
—-_——— ]

i

———1
Low Low gl
risk risk
more counties more counties
Basernap: Esri, HERE, Garmin, (c) : H -
B ot Dy the  loW risk S highrisk  Compared to other  Compared to other
GIS user community counties in counties in the

Washington contiguous U.S.



Intervention Families

Occupational Indoor Cooling Utility Supports
Protections (3) €) (2)

Behavioral Heat Early Cooling Centers Urban
Measures (5) Warning (3) (2) Greening (4)

Built Env Healthcare &

Modifications H|\\l/dtra.’f[i.on a:d Emergency
(5) utrition (4) Prep (4)

Housing &
Design (4)

Social Transportation Policy &
Connectivity (3) & Mobility (3) Regulation (3)

UNIVERSITY of WASHINGTON
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Intervention Recommendations

Maintenance Administrative

Local Heat Risk
Ease

Effectiveness

Capital and
Operating

Implementation

Goodness of Acceptability Amenity

Fit Values
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TREE PLANT'NG Not recommended

I ]

<
NS o
Basemap: Esri, HERE, Garmin, (c) - . .
OpenStreatMap coneributors: and [Tlinsufficient data Not recommended W Highly recommended

the GIS user community



This intervention is recommended based on:

Alignment to risk: moderately aligned

Estimate of the degree to which this intervention matches with the - —

drivers of heat health risks in the reporting unit.
better alignment —

Effectiveness: not efective
Estimate of this intervention's effectiveness at protecting population e
health from extreme heat based on assessment of the intervention's risk

reduction, acceptability. and ease of implementation. more effective —
Ease of implementation: moderately easy
Estimate of the relative ease or difficulty of implementing this jlﬁ'ﬁ'
intervention in the reporting unit's jurisdiction based on administrative,

regulatory, and ownership concerns. easier —
Amenit}f value: moderate value
Estimate of the associated values of amenities that the intervention

would support, including leisure, community gathering, and property

values. higher value —
Cost: less affordable

Estimate of the net-present value of the intervention's implementation

. . . e e . . | | —
over a five-year period in the reporting unit's jurisdiction.

more affordable —



HEAT HEALTH RISK (HISTORIC) FOR BLOUNT
COUNTY, ALABAMA

HOTTEST 3 DAYS OF EACH YEAR (1991-2020)

Report created 4/24/2025
Nttp://ocalhost:2000/Teport

population: 59,077 people analysis units: 16 Census tracts
total area: 644.9 sq miles analysis based on 2020 Census data

Basemap: Esr, HERE, Garmin, (<) OpensStrestMap contributors, and the GIS user community low risk _ high risk

Basemap: Esni, HERE, Garmin, (<)
OpenStreetMap contributors,
and the @S user community

low risk

" high risk



HEAT HEALTH RISK (HISTORIC) FOR
RIVERSIDE COUNTY, CALIFORNIA

HOTTEST 2 DAYS OF EACH YEAR (1991-2020)

population: 2,429,487 people analysis units: 518" Census tracts
total area: 7,200 sq miles analysis based on 2020 Census data
* insufficent data for 3 Census tracts

—~
—
&
Basemap: Esri, HERE, Garmin, (c) : : +
Baseman: Esrl, HERE, Gastrin, (¢) DenstrestMa contri oy i i OpenStreetMap contributors, low risk _ hlgh risk
IS e compmanity 08 8 cont [Hinsufficient data low risk W highrisk  and the GIS user community



LOS ANGELES, CALIFORNIA moderate
HEAT HEALTH RISK (HISTORIC) H==
HOTTEST 3 DAYS OF EACH YEAR (1991-2020) higher ik

Report created 4/29/2025
http://localhost:8000/report/places/0644000/models/heat 1991 2020 3days/

population: 3,883,524 people

total area: 473.6 sq miles

county: Los Angeles County,
\

reporting units: 1,114" Census tracts
analysis based on 2020 Census data
* insufficient data for 15 Census tracts

NN high risk

user community

DALLAS, TEXAS

moderate
HEAT HEALTH RISK (HISTORIC) =
HOTTEST 3 DAYS OF EACH YEAR (1991-2020) higher risk —

Repurt created 4/29/2025

population: 1,569,943 people
total area: 455.8 sq miles

counties: Collin County, Dallas County, Denton County, Rockwall

reporting units: 403" Census
tracts
analysis based on 2020 Census data

County, * insufficient data for 5 Census tracts
MERE, Garmin, andteis & owiise S hih risk
user community

NEW YORK, NEW YORK o —
HEAT HEALTH RISK (HISTORIC) 10
HOTTEST 3 DAYS OF EACH YEAR (1991-2020) igher i
Report created 4/29/2025

hsplll 8000 £5/3651000/ 1991 2020 3days/

population: 8,622,467 people

total area: 300.5 sq miles

counties: Bronx County, Kings County, New York County, Queens
County, Richmond County,

reporting units: 2,324"
Census tracts
analysis based on 2020 Census

data
*insufficient data for 110 Census
tracts

MERE. Garmin,
user community

andthecis [ insufficient data low risk D highrisk



Performance w

> Novel tool designed to improve on multiple fronts
> Many questions about validity and utility
> Piloted with multiple stakeholders in W, feedback
gathered for second version now being finalized
> Validity
— Face validity evaluated with residents of Auburn, WA
— Risk model validity evaluated for WA counties

> Utility
— Being evaluated by NIH-funded randomized controlled trial

— Ease of implementation being evaluated by post-trial qualitative
study of users

UNIVERSITY of WASHINGTON
SCHOOL OF PUBLIC HEALTH NACCHO UW Medicine




Experience from King County

LU

UNIVERSITY af WASHINGTON
SCHOOL OF PUBLIC HEALTH NACCHO CHanGE

National Asseciation of County & City Health Officials e e e e e e

The National Connection for Local Public Health



Public Health

Seattle & King County

King County

> Pop 2.34m

> Diverse
— 54% White 'r
— 20% Asian
— 7% Black
— 11% Hispanic or Latino

> Prosperous (and expensive)
— Median HH income $120K, per capita $71K, poverty 8.8%

> Mix of urban, sub-urban, rural, varied terrain
> Temperate climate, but warming quickly

UNIVERSITY 0f WASHINGTON =
SCHOOL OF PUBLIC HEALTH UW Medicine

"




Mumber of EDVEM 5 responses adross Wo

2021 Heat Dome

All-cause
EMS Calls

'RECORD SHATTERING HEAT |

| HIGH TEMPERATURES - MONDAY |

% 108
i

Y,,

£ 107k~
it L, oo SRS
114

fr LIRS

Heat-related
EMS Calls

Mumbser of EDVEM'S responsss across YA,

Dall:.

UNIVERSITY of WASHINGTON
SCHOOL OF PUBLIC HEALTH

- - - T R EEE

Naticnal Association of County & City Health Officials



https://www.cbsnews.com/news/heat-wave-dome-2021-seattle-portland-weather/

King County 911 Calls

HRI ED/EMS
events per
10,000
people,
6/23-7/2

D 6.433110 - 14.076392
- 14.076393 - 20.265645
B 20.265646 - 32074574
B 32074575 - 72076152
- 72076153 - 148.797162

Thanks to
Dr. Randy
L ikl it TN Stalter at
T paina [T . AN S WA DOH for
south \ A O LV > o\ ; ;
RN / . l..\a:;{-” 55 ‘g 1o BT this analysis
UNIVERSITY af WASHINGTON
SCHOOL OF PUBLIC HEALTH c'?!a'!-GE &H UW Medicine




King County 911 Calls

R=031,p<22-16 .
15 - 5 [
H . Moderate
g L. correlation, but
5 L better than any
10~ ‘ — — .
3 S0 I B other available
& ' . | S hazard
® .S ., vulnerability
Ll . . . .o"‘ 5 o .
% - - .. - o s e o.. ..: U : . metrlc
=5 T - - : : - ¢ . e .'= *
@ o > .:?.. : o .. L] L] ..‘: .\ .rl.: . .. * :
f':‘ .: .. '. g fﬁ‘b. - ° * o.: .ﬁ.o :n: .:,::. .-,o.....f ."‘.- :. “ -
| “‘!: gy * 'y * .:"ﬁ :. Lol .‘ "‘L..' O.".S‘v.f:; 2':#‘: :.": .o..
0- .
D.IIZID EI.IEE IZI'I:IZI D.%"E

Heat_Health_Risk_is_High

UNIVERSITY of WASHINGTON

SCHOOL OF PUBLIC HEALTH W/ ¢HanGE UW Medicine




Face Validation w

AUBU RN, WASHINGTON moderate-low

HEAT HEALTH RISK (HISTORIC) -

HOTTEST 3 DAYS OF EACH YEAR (1991-2020) higher risk

> \/a | | d ate d C H a RT Report created 4/29/2025

risk scores, risk

population: 98,438 people reporting units: 19 Census tracts
. . total area: 34.1 sq miles analysis based on 2020 Census data
drivers with counties Ko Count Picce Couny

Auburn residents

trained in heat and
health

> Endorsed scoring
and distribution

> Resolution
adequate for heat
action planning

Basemap: Esri, HERE, Garmin, (¢) OpenStreetMap contributors, and the GIS user community low risk B high risk

UNIVERSITY of WASHINGTON

SCHOOL OF PUBLIC HEALTH NACCHO UW Medicine




Randomized Controlled Trial w

UNIVERSITY af WASHINGTON
SCHOOL OF PUBLIC HEALTH NACCHO w CHanGE

nal Connection for Local Public Health




General Information

In partnership with NACCHO
Local Health Departments
All participants paid
Participants randomized
Baseline survey

Intervention or control
Follow-up Survey

1 year trial

Key Informant Interviews
intervention group

vV V V V V V V V V

NIH award P20ES036748

UNIVERSITY of WASHINGTON

SCHOOL OF PUBLIC HEALTH UW Medicine




Specific Aims

1. To assess the public health impact of a facilitated
engagement with the CHaRT decision support tool on the
breadth and depth of city and county health departments’
heat-health activity by comparing the reach, effectiveness,
adoption, implementation, and maintenance of the
intervention and the organization's heat-health activities
compared with an information-only control.

2. To assess barriers and facilitators of CHaRT's
implementation by identifying study participants’
perspectives on its alignment with constructs from the
Consolidated Framework for Implementation Research.

UNIVERSITY 0f WASHINGTON T
SCHOOL OF PUBLIC HEALTH UW Medicine




Study Timeline

Stratification

by Region Intervention

Screening
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Enrollment

$1,000 $1,500 $2,500
>
Spring ‘25 Early Summer 25 Late Summer ‘25 Late Summer ‘26

UNIVERSITY af WASHINGTON CHanGE
SCHOOL OF PUBLIC HEALTH el UW Medicine



Intervention and Control

. . Intervention
Introdgctlon, Independent Focqsed Elective Planning &
Int Overview, & . ‘ Questions & Bespoke Data .
Guided Tour Exploration Answers Integration Implementation
Y Guidance
Meeting Meeting Meeting Meeting

Con Information Packet: Vulnerability & Risk Assessment, Interventions, Planning

UNIVERSITY of WASHINGTON

SCHOOL OF PUBLIC HEALTH UW Medicine




Why to Express Interest

> [Learning opportunity for you and your organization

> [Learning opportunity for public health

— Randomized trials are relatively rare in our specialty
— Connected with RE-AIM and CFIR frameworks

> Opportunity to support NACCHO's role in research
> Opportunity to advance heat action planning

> Opportunity to support platform that allows for
standardized risk assessment, community engagement,
and intervention planning, at scale

UNIVERSITY 0f WASHINGTON T
SCHOOL OF PUBLIC HEALTH UW Medicine




Questions & Answers

Ccontacts

— Jeremy Hess,

jjhess@uw.edu

— Brad Kramer,
bradley.kramer@kingcounty.gov

— Chelsea Gridley-Smith,
cgridley-smith@naccho.org

— Aliya Al-Sadi,
aalsadi@naccho.org

UNIVERSITY of WASHINGTON
SCHOOL OF PUBLIC HEALTH

NIH award P20ES036748
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