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Objectives:

1) Describe how greenhouse gas
. emissions are driving climate
change

———— --‘--_4 1) Discuss how climate change

Impacts health

1) lllustrate how physicians can
help patients and communities
address climate change related
health impacts




Mauli Ola — A Tradition of Health

ol o == Kanaka ‘Oiwi (Native Hawaiian)
' ancestors developed an elaborate and
highly sophisticated public health

system

- Resource management system ensured:
- Equitable access to natural resources
- Availability of these resources in perpetuity

- Primary importance of connection to
land...."The land is chief”

- Minimized if not eliminated starvation,
disease, and illness on islands with finite
resources



Native Hawaiian Worldview: Wellness (Ola)

MACRO LEVEL

Akua, Na Aumakua
(God, Higher Powers)

Lokahi/Pono
(Unity,
Harmony,
Balance)

Kanaka ‘Aina, Moana,
(Mankind, Lani
Family, (Nature or

Community) Environment)

M. Kamaka 2023

MICRO LEVEL

‘Uhane (Spirit)

Lokahi/Pono
(Unity,
Harmony,
Balance)

Mana‘o, Na‘au Kino
(Mind) (Body)

Hawaiian Worldview Source: RKPaglinawan



Climate Science 101

* Global temperature baseline is The Greenhouse Effect Explained
“Preindustrial averages”

Natural Human Enhanced
* Green house gases heat planet e SISl Gieanhoi e Effact
* ACt ||ke a blanket : More heat escapes L he: :
. . into space e”in't?ad;;fggg S
e CO2 (80%) — burning of fossil F ~
fuels

* CH4 Methane (10%)- agriculture,
landfills (potency >C02)

* N20-agriculture (fertilizers), fossil
fuels (6%)

e Fluorinated gases (3%)-very long
lasting

source: https://www.c2es.org

SOURCE

National Park Service



Why Does it Matter? ..f 7

2.2~ ——— 12-month Running Mean
* Climate change affects the natural, built, 2.0 == ]32-month Running Mean Accelerated
and social systems we rely on individually 18l = January—December Mean Warming

Best Linear Fit (1970—2010)
i (0.18°C/decade)

and through their connections to one
another

—_ —_
. .

Super -~

* These interconnected systems increasingly il e

vulnerable to cascading impacts

—_—
.

* Increasing Temperature...

* Increases cause multiple, soon
irreversible environmental effects

e 2015 International Paris climate
agreement - 196 adoptees

Temperature Anomaly (°C)
o B~ ON e ; o A N

* Hold global average temperature rise 0. .
to <2°C by 2030 ps ! 1 ] | [ | | A

* Realization that <1.5°C is new required 1880 1900 1920 1940 1960 1980 2000 2020 2040
threshold

e We have reached 1.5°C several times
this year! Source: https://unfccc.int/process-and-meetings/the-paris-

e US Department of Health & Human agreement, Source: Fletcher, C et al, Earth at Risk: in press
public health challenge of the 21st Open Climate Change.3kgad008.

century.”


https://unfccc.int/process-and-meetings/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement

Injuries, fatalities, Asthma,
mental health impacts cardiovascular disease

“S,::tel::r po|ﬁ_:-:ion Malaria, dengue,
Heat-related illness encephalitis, hantavirus,
and death, Rift Valley fever,
cardiovascular failure Changes Lyme disease,
Extreme IEC‘::;;;: chiku n.gun'ya,
Heat West Nile virus
neenrs
Forced migration, me™a ° Respiratory
P : Degradation allergies, asthma
civil conflict,
mental health impacts
Water and Food Water
Supply Impacts  Quality Impacts
Cholera,

Malnutrition,

cryptosporidiosis,
diarrheal disease Y

campylobacter, leptospirosis,
harmful algal blooms




Climate Change and Impact to Health

Degraded Living Conditions &
Social Inequities

Exacerbation of social vulnerabilities and
determinants of health, economic hardship

Air Pollution & Increasing Allergens

Asthma, allergies, cardiovascular and respiratory
disease. Impacts of VOG & decreasing trade winds

atal Health Imp

mper&fu

Qe ts

Risk of Invasive Vectors

Extreme Heat
Heat-related illness, death, dehydration, v, Beng e chikingunye, Zika, malaria
decreased learning, increased violence, p ‘4 < ‘ West Nile \:'irus ‘ ’

occupational hazards ~Qi°

' é:z'i" IMPACTS OF
Drought f CLIMATE Food System Impacts
Water supply impacts, decreased b CHANGE ON Piaic: o ‘Malnutrition, food insecurity, higher
air quality o H I prices, foodborne illness, fragile import
‘5 HUMAN HEALTH (@) supply chain
| o /@
Environmental Degradation \ 5 IN HAWAFI y. \?‘7 Severe Weather & Floods
\ Z A e~ 4

Climate migration from Pacific Island Injuries, drowning, loss of homes, indoor

communities, civil conflict, loss of cultural fungi and mold, chemical exposure,

cesspool overflows

ties to land, loss of tourism economy

* Pogy.

fraumatic stres®



Climate Change in Hawai’i

CLIMATE IMPACTS
. More Intense Heat Waves and Risk to Human Health
CuIturaI_Praf_:tices
Electrical Grid and Water Supply Impacts didiSurial SEREEE
Transportation Infrastructure - e i
Impacts ) “‘Ei Groundwater Flooding r

*** and Drainage Failure in Urban Areas ‘?

I\ ala =

Climate Change in Hawai‘i | U.S. Department of the Interior (doi.gov)


https://www.doi.gov/hawaiian/climate-change-hawaii

Decreased
tradewinds*

Unstable
weather

Decreased rain Increased heat

Decreased
Increased heat

illnesses

Increased
storms

Drought aquifer
quality/quantity

Increased
flooding

Increased Distressed Water
Wildfires agriculture restrictions

*Since 1973,
Tradewinds have
decreased 28% (81

Increased Food Decreased
Insecurity Drinking water days/yr)




Case Report Pt 1: Hawai’i

Environment

February 20, 2024

February 28, 2023

November 28, 2023 5? O

¢ a::gp
T — Near the
© end of the

@ | rainy
season!

Source: Droughtmonitor.unl.edu,
Hawaii DLNR, Honolulu BWS

Intensity and Impacts
None D1 (Moderate Drought) B D3 (Extreme Drought) No Data
DO (Abnormally Dry) D2 (Severe Drought) . D4 (Exceptional Drought)




Case study Pt 2:
The Aug 9, 2023 Lahaina, Maui Wildfire

* Maui most severe/prolonged drought in state (January 2024)

* Climate change brings flash (rapidly increasing) droughts
* Extreme dryness “sucks” 5. Drought Monitor

Current Maps Data Summary About Conditions & Outlooks Ag in Drought En Espaiiol NADM

moisture from plants/ground

rought Conditions ercent Are
None -D4 |D1-D4 D3-D4
- A 8, 2023
o IVl a u I_ ugUSt ) SVEYD N T O 19.62 | 80.38 | 14.48 | 286 | 0

+ August 10, 2023 = < gt i O
* 83% of Maui abnormally dry/ > —

9 [ I none 7] 02 Severe Drought
oo Abnormally Dry I 03 Extreme Drought
modaerate/severe roug t [0 1 Moderte rought 04 xcoption Drugh
The Drought Monitor focuses on broad-scale condtions
Local conaitions may vary. For more information on the
Drought Monitor, go to https:/droughtmonitor.unl.edu/About.aspx

Author.

a)
D4
.00 | 0.00
Last Week
ppa 69.97 | 30.03 | 6.45 | 0.99 | 0.00 | 0.00
. 3 MonthsAgo | o 4o 382 | 237 | 0.00 | 000 | 0.00
’ 05-09-2022
— & Start
ndar Year | 60.33 | 3 66 | 024 | 0.00
.32
6.64

Brad Pugh

_ Maui cPeiNOAA
Source: Droughtmonitor.unl.edu '




Case Study: Lahaina Fire-contributing factors

* Lahaina traditionally was green and lush with
ample water, home to fishponds and taro fields
(grown in water) and Ulu groves.

 Mid 1800s, Sugar plantations diverted water,
drying up streams and changing the vegetation

e Sugar industry ends 1999,

* diverted water sent to hotels, resorts and luxury
developments

* Undeveloped land (fallow) overrun by invasive
grasses (very flammable)

* Drought

* High winds (sustained 65-80mph with gusts up to
90 mph)-Northern high ,oressure system-
downslope windstorm (like the Santa Anas)

Figure 1. Irrigation pipes for Pioneer Co. Mill in Lahaina circa 1905 diverting water from Native
Hawaiian agriculture. (Lahaina Restoration Foundation, 2023).’



The aftermath

e Over 100 lives lost

e 2,200+ structures
damaged/destroyed

2,170 acres burned
12,000 residents displaced

* Still receiving housing assistance-
extended

* First 169 FEMA temporary housing
units in November 2024

* Total damage: $10 billion

Photos: Hawaii DLNR, Civil Beat Nov 2024




Long Term Impacts and MauiWES
SDOH

 Most comprehensive and ethnically diverse study
e eval short and long term health impacts

* |nitial 679 wildfire-affected participants
* wide range of ages and ethnicities,
Results
* Unemployment (20%), recent update 33% looking for work

* Lack of permanent housing (90%) .
e First FEMA housing for 169 families Nov 2024 -

* Decreased household income (74%),
* Food insecurity (42%).

Photo: Civil Beat Nov 2024



Long Term Impacts and MauiWES

Heath Specific

With exposure to ash, debris and smoke
* 50% with worsened health one year later

» Respiratory problems, skin/eye irritations, headaches, fatigue,
dizziness

74% hypertension

60% poor respiratory health with abnormal spirometries
e 40% with various degrees of lung obstruction.

Depression: 52% with depressive sxs,
* 4.4% considered suicide( rest of Maui 1%) _
Difficulty Accessing care (40%)- many lacked insurance

Ash: elevated arsenic*, lead, antimony, cobalt, copper
e Qver 20% had elevations in their urine as well as
* Elevated nickel, chromium and selenium also seen.

» * Elevated arsenic-had more eye/skin irritations, worse lung
function

/" Questionnaires

Demographics
Housing Stability
Food Security
Employment
Exposure
Resiliency

Social Support
Health Behaviors
Perceived Trust

E

/

(. [ ] [ ]

Biospecimens
Stress Response
Inflammation
Environmental Toxicants

Health Exam R

Lung Health
Cardiovascular Health
Metabolic Health

Mental Health

Cancer Risk (EMR) )




Case Study: Patient Case

« /0-year-old Hawaiian woman with
chronic HFrEF, atrial fibrillation,
CAD s/p CABG, insulin-dependent
Type 2 diabetes mellitus, chronic
kidney disease, COPD, bilat knee
OA, recurrent falls, obesity,
depression

« CC: Follow-up hospitalization for
acute decompensated HF

« “Can you write me a doctor’s letter
for A/C for my housing?”



Host risk factors for heat illness:

e Age: infants, elderly e Medications

e Medical co-morbidities o Psychiatric
o Heart disease medications (SSRIs)
o Respiratory disease o Antihypertensives
o Chronic kidney disease (ACE inhibitors,
o Diabetes thiazides, other
o Psychiatric conditions diuretics)
o Pregnancy e Mobility

e | jves alone

MEDICINE
FOR A
CHANGING
PLANET



Back to the Case - Social & Environmental
History

* Quit smoking cigarettes 10yrs ago. No
EtOH. Remote Hx meth, quit 20yrs
ago

Occupation: retired security guard

 Hobbies: used to enjoy swimming and
gardening, now rarely leaves home

* Widowed, estranged from children * Nutrition: loves Hawaiian food, meal

* Lives alone in Section 8 housing near delivery service, food stamps
the freeway in Honolulu, ground
floor, no air conditioning

 Transportation: does not drive, Handivan,
uses walker




Environmental risk factors for heat illness:

e Heat index (combines e [ocation
temperature and relative e Housing
humidity) e Access to cooling stations

MEDICINE
FOR A
CHANGING
PLANET



Heat Index - www.osha.gov/heat/heat-app

{©) U.s. DEPARTMENT OF LABOR

Occupational Safety and Health Administration CONTACT US  FAQ ATOZINDEX

OSHA v STANDARDS v ENFORCEMENT v TOPICS v HELP AND RESOURCES v NEWS w

Heat lllness Prevention Campaign » Heat Safety Tool

Heat Safety T'ool

By U.S. Department of Labor (DOL), Occupational Safety and Health Administration (OSHA) and the Centers for Disease Control and
Prevention (CDC), National Institute for Occupational Safety and Health (NIOSH)

T

When you're working in the heat, safety comes first. With the OSHA-NIOSH Heat Safety Tool, you have vital safety information available whenever
and wherever you need it - right on your mobile phone.

The App allows workers and supervisors to calculate the heat index for their worksite, and, based on the heat index, displays a risk level to
outdoor workers. Then, with a simple "click,” you can get reminders about the protective measures that should be taken at that risk level to
protect workers from heat-related illness-reminders about drinking enough fluids, scheduling rest breaks, planning for and knowing what to do in

an emergency, adjusting work operations, gradually building up the workload for new workers, training on heat illness signs and symptoms, and
monitoring each other for signs and symptoms of heat-related illness.

@ LANGUAGES Q Search

10:44
Heat Index

- Caleutatad

ﬂ B5'F

Caution .l

At 10044 AM
Feels Like

86°F
| Precautions

Conditions are hazardous.

Submit Feedback




»Heat Index PSS Hydration & Rest
7 Heat Stroke

i _ S Choose the reminder times:
200 AM || Feels Like l 4:00 AM Review the signs and symptoms of heat stroke Start Time End Time

‘eels Like | Feels Like THIS IS A MEDICAL
72°E | 71°F 72° EMERGENCY: Call 911.
Caution ) Caifion Stay with the worker until
L Caution /‘ help arrives. < .
= Move the worker to a shady, 1 2 OO am

~. Danger ) cool area.
’ . N Location: 96817 Remove outer clothing.
\ At12:24 AM Precautions Cool quickly with a cold water or ice bath if
Feels lee possible; wet the skin, place cold wet
Conditions are potentially dangerous. towels on skin, or soak clothing in cool

(o} water.
7 2 F Fan air around the worker. 15 min 30 min 60 min

Place cold wet towels or ice on the worker's

Precautions head, neck, armpits, and groin. Choose the Day(s) of the Week:

Conditions are potentially dangerous. Hiedt Exianstion S ‘ M | T |W‘ T | F ‘ S

Review the signs and symptoms of heat

sshaustion Select a day of the week for the
 Take the worker to a clinic or hyd ration reminder

emergency room for medical o 4O
e If medical care is unavailable, FEN
HouRy tor ! = g ' ,. : 4 " m AELLL ! “

Heat Index




= z =
- Heat — -~

Back to the Case - Assessment & Plan safety /¢

’/' Tips

kY
Wy ™

4

H ¥ \E X‘:'.K_l j t\
HOW TO AVOID WNERE el

* High risk for heat illness HEAT ILLNESS
* Counseling on prevention, —
staying cool, being prepared e L Drink plenty o
in shade

* Manage medical comorbidities &

 Address social, environmental,

cultural determinants of health @ ;hﬁ':i?:;gz' hbors (<_ Weara hat

@ ? outdoors or take
. - . heat related illness " an umbrella
* Climate change mitigation

N . .
@ VTR 7 Wear lightweight, /\
“lee Inc}se—f%:ting gj?‘y out of the
12| clothing | | | I



Other Useful Tools in Patient Care

e NOAA Sea Level Rise Viewer
e EPA 'I.Ej:\,l'?reg nsl';?atr?tsal Protection
WWWw.coast.noaa.gov \Y4

Environmental Topics v Laws & Regulations v Report a Violation v About EPA v

* NOAA Coastal Flood Exposure
Mapper

Home Greenhouse Gas Emissions

Carbon Footprint Calculator

WWW.coast.noaa.gov
hd NOAA Climate ReSilience TOOlkit zakbeaf;wmil?ute(.:stioflindoutwithEPA'sHousehold
arbon ootprlnt alculator.
www.climate.gov ot pepie o vaeo |
‘ ZIP Code ‘
* EPA Air Quality
WWW.airnow.gov

* EPA Carbon Footprint Calculator
www.epa.gov/ghgemissions



http://www.coast.noaa.gov
http://www.coast.noaa.gov
http://www.climate.gov
http://www.airnow.gov
http://www.epa.gov/ghgemissions

Billing & coding

Z77.110 Contact with and (suspected) exposure to
air pollution
Z77.111 Contact with and (suspected) exposure to

water pollution

Z77.112 Contact with and (suspected) exposure to
soil pollution
Z77.118 Contact with and (suspected) exposure to

other environmental pollution

J45 asthma, J44 COPD

S91 open wound of lower extremity, L03
cellulitis and acute lymphangitis

L24 irritant contact dermatitis, LO3
cellulitis and acute lymphanagitis

R0O6 abnormalities of breathing, J96
respiratory failure not elsewhere
classified

Jessica L. Ryan, Diagnoses and charges of patients with ICD-10-CM environmental pollution exposure codes in Florida, The Journal of Climate Change and Health, Volume 5, 2022,100083,
ISSN 2667-2782, https://doi.org/10.1016/j.joclim.2021.100083.



What can we do as physicians?

Mitigation

Prevent emissions by reducing health
care's own climate footprint.

healthcareclimateaction.org/challenge/



* Health NOT an immediate priority in LEeSSoNnsS Learned rrom
disasters MauiWES: Preparing
* Health secondary to housing, job, and food . oy
patients/communities

* Delays in addressing health has

consequences for Climate Related
* Allow data to inform interventions and best Crises
practices

* Assessment of chronic exposures to
environmental hazards needed

* First responders are often overlooked

e Mental Health Professionals needed- severe}
shortage

* Train the next generation:

* Exposure Medicine, Disaster Research,
Specialized Care, Environment and
Health, Integrated Community and
Health Research Opportunities




Lessons Learned from MauiWES: How to
prepare communities for Climate Related Crises

* Enable long-term and sustainable solutions ahead of disasters
 Community resources more trusted than federal agencies

* Data sharing and integration, monitoring and support strategies
needed for communities and decision makers.

e Building resiliency
* Must address health disparities
* Indigenous knowledge systems in resiliency planning

* Tailored interventions for vulnerable groups:
* low-income households
* food-insecure families
* Immigrants
e pre-existing conditions
* people with disabilities




Why physicians? - Trust factor

Veracity Index 2022 — all professions
“Now | will read you a list of different types of people. For each would you tell me if you generally trust them to tell the truth, or not?”
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Wh Our Voice I\/Iatters

e
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e

Climate ﬂi‘l-lﬂl}l! r. CENTER for CLIMATE CHANGE

Communication COMBMUNICATION



AAFP

AAFP f About Us

CME Patient Care Practice & Career

Med Student & Resident

Policies / All Policies / Climate Change and Environmental Health {

Events Membership Advocacy News

Fosition Faper)

Climate Change and Environmental Health
(Position Paper)
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Family physicians play a
critical role in preventing |-
and mitigating the health |
Impacts of anthropogenic |-
climate change on their |
patients and communities. |

mmediareanmd

rolc i p
) )

D
reventing and mitigating the health impacts of anthropogenic climate change
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The AAFP calls for action in the
following 5 areas:

1) Physician Level
2) Practice Level

4 3) Community/Leadership Level

4) Educational Level
5) Advocacy Level
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Physician Level

Educational Level

e Become informed about the

impact of climate change on
human health and take
tangible steps to address
these impacts while promoting
health equity.

Address and manage each
patient’s specific
environmental health risks to
help them achieve their health
goals.

e |Lead change in

undergraduate, graduate and
continuing medical education
to prepare current and future
physicians to prevent, mitigate
and adapt to health and
occupational impacts related
to climate change.




Practice Level

e Understand the healthcare sector’s environmental footprint
and how this contributes to adverse community and public
health outcomes.

e Understand how climate change will impact the healthcare
sector’s ability to provide safe, effective, high-quality care.

e Partner with sustainability experts to set greenhouse gas
emissions reduction goals, and create practices for providing
climate-smart, climate-ready and climate-resilient health care.



Healthcare’s contribution to climate change

Use of sold products: 0.04%

Upstream transportation & distribution: 0.37%
Business travel: 0.41%

Waste generated: 0.56%
Downstream transportation & distribution: 2%
Fuel and energy-related activities: 3%

Employee commuting: 4%

Capital goods: 5%

Health
sector:
8.5% GHG
emissions

source:
NAM.edu/Perspectives,
Nov 2024

Direct emissions: 5%

Purchased electricity: 12%

B
H

2

H
H

GHG emissions sources of a
representative nonprofit
U.S. health care system
(2019 data)

Purchased goods

%
%
o
S
z
@
[=]
r-
w

Investments: 28%

& services: 41%

Direct GHG emissions

Greenhouse gas (GHG) emissions from sources
that are owned or controlled by the reporting
entity. Health care examples include stationary
combustion, waste anesthesia gases, refrigerants,
and mobile fleet vehicles.

B Scope 1includes all direct GHG emissions.

Indirect GHG emissions

GHG emissions that are a consequence of the
activities of the reporting entity, but occur at
sources owned or controlled by another entity.

B Scope 2 includes indirect GHG emissions from
consumption of purchased or acquired
electricity, steam, heat and cooling.

Scope 3 includes all other indirect emissions,
such as the extraction and production of
purchased materials and fuels, transport-related
activities in vehicles not owned or controlled by
the reporting entity, electricity-related activities
(e.g. TED losses) not covered in Scope 2,
outsourced activities, waste disposal, etc.

https.//practicegreenhealth.org/tools-and-resources/scope-3-ghg-emissions-accounting-tool


http://nam.edu/Perspectives

Community/Leadership Level

e Promote partnerships with
private and public community
organizations and health
departments to advance the
integration of primary care,
environmental health and
public health.

e Proactively engage with
other health care and social
service organizations to link
resources that mitigate the
impacts of climate change on
health.

HAFP at Loko I'a P&‘aiau 2022 & UHFMRP 2021-2024


https://www.aafp.org/about/policies/all/integration-primary-care.html
https://www.aafp.org/about/policies/all/integration-primary-care.html
https://www.aafp.org/about/policies/all/integration-primary-care.html

Advocacy Level

e Leverage the voices of
family physicians as
stewards of public health
to advocate for local,
national and international
policies that improve the
environmental health
determinants affecting
communities, patients and
health care workers.

LEGISLATURE =

o
ity

My Legislature

Submit testimaony, track
measuras, and manage
hearing notifications

View

www.capitol.hawaii.gov

;_ 6@ Hawal'i State Legislature

= Ka Absltlelo Moka'5ina ‘0 Hawai'

PARTICIPATE =

FlLog In | BRegister

LAWS & RESEARCH ~ HELP & INFO ~

Aloha!
Welcome to the Hawai‘i State Legislature.

Hearings

View list of current and
upcoming hearings and
hearing notices

View

Live & On-Demand
Video

View live and on demand
videos of committee

hearings and floor sessions

View

B
Reports & Lists

Lookup current and past
legislative reports and lists



How to Prepare Patients for Climate
Related Crises
* Prepare our Patients/Families/Communities
* Assess risks (fire, food, water, heat, flooding, etc.) B .
* Ask for behavior change

* Be role models-Be the “Change”
* Physicians have powerful voices
* Advocate for policy changes!!!

Malama ‘aina, Malama i ka wai, Malama honua

We do this for the 7th generation!



a Ola Ka Lahui

M. Kamaka_ tlnkaaka@qmall com
M. Lum mahe.lum@agmail.com



mailto:tinakamaka@gmail.com
mailto:mahe.lum@gmail.com
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