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Heat-Related Illness in Arizona
(2015)

* 582 Inpatient Admissions

¢ 2,434 Emergency Department Visits
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Climate & Health Syndromic Surveillance
Workgroup

* Joint initiative of public health agencies in
Canada and the United States

— Share Best Practices

 Council of State & Territorial

Epidemiologists currently facilitating
workgroup
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BOoAMS

* This survey was created to understand the use of Syndromic
Surveillance Systems (SyS) for detecting and reducing
illnesses related to extreme weather events.

* Online survey sent to Syndromic Surveillance Coordinators
in the U.S. and Canada in July 2015
— CSTE disseminated the survey in the U.S.

* Results will help to:

— Create inventory of Canadian and United States SyS systems

— Inform the development of a public health guidance document with
best practices and recommendations on how to use SyS for weather
related events
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The National Climate Assessment (NCA)

* Federal interagency
govern ment report Highlights %ﬁ'@% Full Report

IN THE
UNITED STATES
Explore highlights of the National Explore the
Climate Assessment induding an
Overview, the report’s 12 overarching

e Coordinated through T
the US Global Change
Research Program

* http://nca2014.globalch

Key:-Message 7: Extreme Weather
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http://nca2014.globalchange.gov/

National Climate Assessment
Regions (2018)

Northwest

Northern Plains

Southwest

Hawai‘i
and
Pacific Islands

Southern
Plains

Photo: NCA
2018




Survey Results

* 34 Responses from State and Local Public
Health Agencies

Syndromic Surveillance for Weather-Related Impacts Survey

This survey, sponsored by the Climate & Health Syndromic Surveillance Workgroup (2 joint initiative of public health agencies in Canada and the
United States) is the first international survey that gathers information from public health agencies regarding the use of syndromic surveillance
(SyS) systems for detecting and reducing ilinesses/injuries related to extreme weather events and climate change. The survey results will help
create an inventory of Canadian and United States SyS systems that examine the health effects of climate change and will inform the development
of a public health guidance document with best practices and recommendations on how to use SyS systems to respond to climate- and weather-
related events. Individual survey respondents will not be identified unless permission is granted. The survey is voluntary. If you have questions

about the survey, please contact Geof Hall (gh26@qgueensu.ca) in Canada or Matthew Roach (Matthew Roach@azdhs.gov) in the United States.
Thank you for taking the time to share your experiences!

Prev




Have you used your SyS System to track weather
related events with potential health outcomes?

s B F ff?"‘
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Extreme Cold Snow/Ice

: Tornadoes : :
Hurricanes Poor Air Quality
. Photos: Flickr Creative
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https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0090009_photos_71212069-40N00_4242445591_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=R0RpSe9AfJMQlmjw70NGQsjNtkEomYp0xkMlQrKggzg&s=de-Q-UZdTyJko9d9cRKDWJI4obpobe4zG0aXIYxIas4&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0093009_photos_backgroundnow_3880514701_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=ogjJHzInCGhv32MsKcq0Ej96fpDZN-3a00KuPeEo6iY&s=yumaioZaptZENKr_HXuix14PfTN4Ox4wz3Z5YBqPs3Q&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0097009_photos_16933244-40N02_2186946384_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=qzwTnTVEcoFbXYY4dcTQm8tejIkKnC5Vz6JmvTsGflU&s=K1Jjvq4J-NvvnVHD96KGdwaiFQcoo1m7Mty19m4kY9U&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0098009_photos_silenus81_6009603503_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=0bGgHlD_Zx8gclrrn-CeM2IEl84G7JqapJOy8LGh32c&s=HmyE3uM57WbFc3N6AzcuuMMeqbJAcW9h3CtwDa-JfRs&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0095009_photos_talus_5310136490_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=kkv0-UnNAR7o_MiHUxM7P8by6Rshs55gukOiYxo7vkc&s=uAD7sgaElX_HUTqqY4oAgwQ2SmnEtC6Hom-3sIfECrE&e=

Have you used your SyS System to track weather related
events with potential health outcomes? (continued)

Drought

Flooding Disease Vectors

. Photos: Flickr Creative
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https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0092009_photos_ddsimages_14067804261_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=CKlMrI70RXoGo3AkrHagn63KFNniX_BLXBowOgcw6IA&s=77KZVbq0BBIzPzoMS-nJ0Brl2rKb3YGl6A-yoxEGiFg&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0094009_photos_25571754-40N04_2536120111_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=wNkC3s0eVuLts-b34w4WvVnc7GyhyPfF3NA-xJRnqBw&s=Ezgf9jL4M9vmvt83_CzfoJ-u_7XrEiXlwVhnD7E2Rsg&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0093009_photos_24151768-40N04_3247122237_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=sRyQMfO799gV1r3C146YUwNPBywMILY5vLbPqn0xFlc&s=qde79U4JAyJj2wpWEx-P0uPbzD4oSC2FOJQPGSEUQbU&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0095009_photos_policy-5Fconnect_10071089563_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=2A1RE-yqZen9kkh9R5X_GIsjDIYSSPg3PEZMVFxhVl8&s=2b9nyXBMm2bgqEXR2IGWFCotRYk4DcKxPXd-In-A4WU&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0093009_photos_loremipsem_5983874743_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=-GoQyPj0UYzE_tD9bOdn0UdhT_AuZpaVw-xuxI-WaOM&s=OC1eriLgR8V6TMb3tTOQOTd-n6iv6adgl7DUaE58Pj8&e=

What syndromes/illnesses/conditions do you typically
track with your SyS system?

Bio-terrorism agents N
Al (ACAGTION]

Alcohol-related incidents R

Injuries ‘ ,‘é.
Respiratory | \= &
Gastrointestinal ~~ -
Infectious Dermatological e
Neurological

Influenza-like Illness

West Nile Virus

Heat-related illness
Cold-related illness

Asthma

Photos: Flickr Creative
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https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0097009_photos_80397302-40N00_4601998222_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=vjcXuFUgBGQPUuUkYBupQ7_8pveuQ-t7eCuqqjFJBuI&s=FQskQ9qlQGa20-qC9wJRhQN3-W6nspuRALiPijVy7hc&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0094009_photos_linseywilt_10969680126_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=3FNMPIYDKD7ffxDjHW_kjIwG54G2DSVFDDhVogKI0fg&s=F0cFT-bJmTyohbx3yyQzKG5aZUGfGWzGy3DwNgGzUFQ&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.flickr.com_x_t_0091009_photos_54139146-40N02_5248006414_&d=DwMBaQ&c=7xsdzXc1VkZyGw_71SwgiP92fiZryvVSehvDkp0td30&r=LUOzEQPD3WbknjmbLGFy1BqtYESyqo9wm5ztY1py2fs&m=wqCaJ_nrE-qaaKaYaHSZ6zDaYnuPRDc-HIo3bZxq_40&s=VKgVuVqIepc2Zlw5WDEjjTSen0ApQfpCpGyAMrk7Cuk&e=

NCA & Regional Analysis Comparison

\

* Responses aggregated

by National Climate
Assessment 2014
Region

ARIZONA DEPARTMENT
OF HEALTH SERVICES

Comparison

e Current Practices by
Public Health Agencies
in the Region

* NCA Priorities

Health and Wellness for all Arizonans



Northwest Region

Climate Hazards

NCA Priority

Wildfires

Tracked by Public
Health Agencies

Insect and Disease Outbreaks
Extreme Heat

£ Wlldflre Regional Warming
Extreme Cold Insect and Disease
Snow/Ice OUtbrea.ks
Regional Warming
Wildfire '

Syndromic Outcomes Tracked: Alcohol-related incidents, Influenza Like lliness, Lyme
Disease, Heat-Related IlIness, Cold- Related illness, Asthma, Carbon Monoxide (CO)
Poisoning
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Southwest Region

Climate Hazards

NCA Priority

Increased Heat

Tracked by Public
Health Agencies

T T~ Drought
Extreme Heat
Increased Heat

Air Quality "\ Insect Outbreaks
Heat-Related lliness [ Flooding
Respiratory }

Insect Outbreaks

Disease Vectors

Agriculture

Heat-Related lliness

Respiratory Conditions

Vector-borne diseases

Syndromic Outcomes Tracked: Injuries, Respiratory, Bio-terrorism Agents, Gastrointestinal,
Influenza Like lliness, Asthma, Heat-Related IlIness

' ARIZONA DEPARTMENT
- OF HEALTH SERVICES

Health and Wellness for all Arizonans



Great Plains Region
-

! ! Extreme Weather Events

Climate Hazards i'

Tracked by Public
Health Agencies

Warming Winters

Extreme Heat

Extreme Heat Extreme Precipitation

Air Quality es Drought
lliness .

Disease Vectors Flooding

Tornadoes Extreme Heat
n
Extreme Cold - | Snow
Snow/Ice N A P : Tornadoes
Flooding :"‘. Heat-Related lliness

Respiratory

Syndrome Outcomes Tracked: Bio-terrorism agents, Respiratory, Gastrointestinal, Neurological,
Influenza Like Iliness, Heat-related illness, Cold-related illness, Asthma, CO Poisoning
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Midwest Region

NCA Priority

Climate Hazards

Tracked by Public

Extreme Heat

Health Agencies
Air Quality
Extreme Heat
-+, Reduced Water Quality
Extreme Cold Extreme Heat High Emissions of Greenhouse
Gases
- Extreme. Cold
Floodlng Extreme Precipitation
Drought Poor Air Quality
, Disease Vectors A
Flooding i
Respiratory Extreme Cold
Tornadoes Heat-Related lliness

Disease Vectors
Poor Air Quality

Heat related Illness

Disease Vectors
Respiratory

Syndrome Outcomes: Bio-terrorism agents, Injuries, Respiratory, Gastrointestinal, Infectious
Dermatological, Neurological, Influenza like Iliness, Heat-related illness, cold-related illness, asthma,
CO Poisoning

' ARIZONA DEPARTMENT
- OF HEALTH SERVICES

Health and Wellness for all Arizonans



Climate Hazards

Tracked by Public

Health Agencies

Extreme Heat
Extreme Cold
Snow/Ice
Flooding
Wildfire

Tornadoes

Air Quality

Southeast Region

xtreme Heat
Flooding
Disease Vectors
Injuries

Respiratory
Air Quali

2

v

Syndrome Outcomes: Disease Vectors, Bio-terrorism agents, Alcohol-
related incidents, Injuries, Respiratory, Gastrointestinal, Neurological,
Influenza-Like IlIness, Lyme Disease, West Nile Virus, Heat-Related llIness,

Cold-Related Iliness, Asthma

|

ARIZONA DEPARTMENT
OF HEALTH SERVICES

NCA Priority

Extreme Heat
Hurricanes
Decreased Water Availability
Disease Vectors
Extreme Precipitation
Higher Sea Levels
Air Quality
Respiratory
Asthma
Vector-borne disease
Gastrointestinal

Injuries

Health and Wellness for all Arizonans



Northeast Region

Climate Hazards

Tracked by Public
Health Agencies

Extreme Heat

Extreme Cold

Gastrointestinal
Snow/lce Lyme Disease
anes  West Nile Viru
Flooding Air Quality Heat-related
Hurricanes Disease Vectors lliness

Injuries

Poor Air Quality Respiratory

Disease Vectors

S w

Syndrome Outcomes: Bio-terrorism agents, Alcohol-related
Incidents, Injuries, Respiratory, Gastrointestinal, Infectious
Dermatological, Neurological, Influenza Like lliness, Lyme Disease,

NCA Priority

Extreme Heat
Flooding (Coastal and River)
Extreme Precipitation
Hurricanes
Poor Air Quality
Disease Vectors (Lyme Disease,
West Nile Virus)
Asthma
Heat- Related lllness
Gastrointestinal
Injuries

Respiratory

West Nile Virus, Heat-Related IlIness, Cold-Related Iliness, Asthma



National Data Summary

/Northwest! _

Great Plains

Southwest

Southeast
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Climate and Weather Hazards Tracked

Extreme Heat 68%
CO Poisoning 59%
Extreme Cold 35%
Hurricanes 29%
Poor Air Quality 29%
Snow/Ice 26%
Climate-Related Disease Vectors 24%
Flooding 18%
Tornadoes/Straight Line Winds 15%
Wildfire 12%
Drought 3%
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Syndromes Tracked

Influenza-like illness 85%
Respiratory 74%
Gastrointestinal 71%
Bio-terrorism agents 53%
Neurological 47%
Heat-related illness 47%
Infectious dermatological 41%
Injuries 38%
Cold-related illness (e.g. hypothermia) 38%
Asthma 38%
Alcohol-related incidents 18%
Lyme disease 15%
Wile Nile Virus 6%
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Sources of Information

Emergency Department-Chief complaint data 91%
Emergency Department-ICD 9/10 codes 62%
Emergency Department-Triage notes 38%
Sales of over the counter pharmaceuticals 18%
School/work absenteeism data 15%
Inpatient-Chief complaint data 9%
Inpatient-ICD 9/10 codes 9%
Ambulatory/outpatient 9%
Prescription drug data 6%
Emergency calls (911 calls) 3%
Coroner's data/OME (Office of Medical Examiner) 0%
Death registration records 0%
Telehealth 0%
Trauma data 0%
Internet searches 0%
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Common Platforms

* BioSense
* Essence

* RODS

* Epicenter
e EARS
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Interventions Implemented due to SyS Data

| Het
| Reliet [N
| Network Vl\

FREEWATER! i AGUA GRATIS

WATER v \
STATION | Horarig;

“We send results to the state
emergency operations center who
will advise local authorities on
decisions to open cooling centers”

“Heat illness data in SyS was shared with
local NWS offices to tailor their messaging
and products for early season heat events.”
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Interventions Continued

“Following a hurricane in 2011,
surveillance was performed on
carbon monoxide (CO)
exposures. Surveillance identified
an increase in CO illnesses. Upon
investigation, this was discovered
to be due to improper generator
usage that was common due to
power outages by the storm.
Public health messaging was
distributed regarding hurricane
L safety, CO poisoning prevention,
“During winter ice storms that caused major including proper generator use.”
prolonged power outages, we used SyS to
monitor CO poisoning data. Data was shared
with NWS which began adding CO warnings
with impending ice storm/strong wind alerts.”
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Interventions Continued

“SyS data has prompted press events and
increased public messaging during heat
waves and CO poisoning heath alerts to
providers following a hurricane”

“After Tropical Storm Irene and Super
storm Alfred, CO SYS data was shared with
the EOC to inform on the ground
interventions and used to inform long-
term policies and education surrounding
generator use at point of purchase.”

' ARIZONA DEPARTMENT
- OF HEALTH SERVICES

Photo: Flickr Creative Commons -
kakela
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Benefits
""4'::?'332"
Survel lance
Nessaams Usefullliness

situational Awareness

* Improved situational awareness

* Quickly identify emerging public health issues

e Timely public health messaging to community partners prevention
strategies

* Improved situational awareness for mass gathering events
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Challenges

* Small sample size

e Not all hospitals submit in real-time
* Data quality

* Granularity

 Communicating findings
 Communicating limitations

* Not useful for small scale events in poorly represented areas
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Suggestions for Improvement

* Including weather data (maximum
temperature)

* More specific injury codes for weather-
related events

* Codes for work-related injuries from clean
up of weather events
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Lessons Learned

Data quality from the start

Good working relationship with IT staff
Having strong leadership in PH who champion SyS is helpful

Difficult to detect some climate-related outcomes such as
waterborne disease, vector-borne disease, and asthma

ARIZDNA DEPARTMENT
OF HEALTH SERVICES
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Have you found your system a valuable tool for
protecting the public's health when weighing both the
costs of the system and the benefits?

Quote: “We are the beginning stages of
implementing syndromic surveillance.
Costs are higher than the benefits at this
point, but this may change in the future.”
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Summary

* Syndromic Surveillance is currently being used around the
country for a variety of weather-related hazards

» With the increasing frequency of extreme weather events,
rapid identification of health hazards is helpful for
situational awareness

* Understanding the experience of jurisdictions
implementing systems is beneficial for identifying effective
interventions
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THANK YOU

Matthew Roach

Climate and Health Program Manager
Matthew.Roach@azdhs.gov | 602-364-3673

uazhealth.gov

f @azdhs

facebook.com/azdhs
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