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Land
Acknowledgment

We acknowledge that in
Washington, DC we are in the
occupied territory of the
Nacotchtank (Anacostan) and
Piscataway peoples. We also
acknowledge the unpaid labor
and forced servitude of
enslaved Africans and their
descendants, whose
unremitted labor and
exploitation were pivotal to
the rapid economic growth of
our nation.
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It’s us:

Earth’s energy
balance (aka
temperature) is

being changed
almost exclusively
by human activity

Global Annual Average

Radiative Forcing (W/m,), 1750-2011
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Recent U.S. GHG emissions, and where we need to be

Net US GHG emissions relative to international commitments
Million metric tons COze, IPCC definitions, excludes international bunkers
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Japan is dealing with an intense heatwave

Maximum daily temperature forecast for 29 June
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Welcome to the Warming Future

@l]t’ ‘N cw ﬂl]l'k Cimes https://www.nytimes.com/2023/05/17 /climate/record-heat-forecast.html

Heat Will Likely Soar to Record Levels in Next 5 Years, New Analysis Says

Q By Brad Plumer
-\

May 17, 2023

* Next five years =
 Violation of the Paris Climate Accords
e 1in 5 chance we experience the hottest year ever recorded
* Increased humidity and heat
» Pollution and El Nifo




UIMER WARMING
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Weather Fatalities 2021

315 Weather Fatalities for 2021
»10-Year Average (2012-2021)
m 30-Year Average (1992-2021)
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*Due to an inherent delay in the reporting of official heat fatalities in some jurisdictions, this number will likely rise in subseguent updates.
*The fatalities, injuries, and damage estimates found under Hurricane/Tropical Cyclone events are attributed only to the wind.



HEAT-RELATED ILLNESSES

WHAT TO LOOK FOR

+ High body temperature (103°F or higher)

Hot, red, dry, or damp skin

Fast, strong pulse

Headache

Dizziness

Nausesa

Confusion

Losing consciousness (passing out)

+ Heavy sweating
+ Cold, pale, and clammy skin
Fast, weak pulse
Mausea or vomiting
Muscle cramps
Tiredness or weakness
Dizziness
Headache
Fainting {passing out)

WHAT TO DO

Call 911 right away-heat stroke is a
medical emergency

Move the person to a cooler place

Help lower the person's temperature
with cool cloths or a cool bath

Do not give the person anything to
drink

Move to a cool place
Loosen your clothes

Put cool, wet cloths on your body or
take a cool bath

* Sip water

Get medical help right away if:

* You are throwing up

* Your symptoms get worse

* Your symptoms last longer than 1 hour

HEAT CRAMPS

+ Heavy sweating during intense
exercise

+ Muscle pain or spasms

= Painful, red, and warm skin
+ Blisters on the skin

* Red clusters of small blisters that look
like pimples on the skin (usually on the
neck, chest, groin, or in elbow creases)

+ Stop physical activity and move to a
cool place

« Drink water or a sports drink

+ Wait for cramps to go away before you
do any more physical activity

Get medical help right away if:

« Cramps last longer than 1 hour

+ You're on a low-sodium diet

* You have heart problems

Stay out of the sun until yvour
sunburn heals

Put cool cloths on sunburned areas
or take a cool bath

Put moisturizing lotion on sunburnad
areas

Do not break blisters

* Stay in a cool, dry place
* Keap the rash dry

* Use powder (like baby powder) to
soothe the rash
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The General Impact on Mood

?f/////. Worsens a variety of psychiatric diagnoses (Lee et al., 2018;

/ Montes et al., 2021; Nori-Sarma et al., 2022)
|

* Mortality rates increase in those with
psychiatric diagnoses (Liu et al., 2021)

e Lessens presence of positive mood states,
worsens negative mood states, and
decreases energy (Burke et al., 2018;
Noelke et al., 2016)




Heat, Anger, & Aggression

B ‘ " #1. Direct heat |
" Increased effects (e.g.,
Heat, irritability) #2. Violence prone adults: €1
T Global Drought T Prenatal & postnatal
Global : ’ / . N\ postna P
Warmin Extreme Failed crops, developmental problems Violent Crime,
£ weather, Sea Natural disasters, - Intergroup violence,

level rise, LS " #3. Intergroup conflict: Civil War,
Civil/political unrest, Terrorism,

_Flooding... | instability,

Pﬁ"'ﬁ'ﬁya. Refugees & Internally _ International War
. Eco-migration

Displaced Persons,
_ Resource competition,

Fig. 1 Three paths through which rapid global warming increases violent behavior

Miles-Novelo, & Anderson, 2019



Heat, Anger, & Aggressio
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Cognitive Impairments
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HEAT ISLANDS

Temperature varies with land use
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Medication

TCAs

SSRIs

SSNIs

Antipsycho
tics

Benzodiaze
pines

Heat
Intolerance

Hypotensio
n

Fainting
from Heat

Excessive
Sweating

Decreased
Sweating

Reduced
alertness in
heat

Serani, 2021

Lethargy or
Confusion
in Heat




Compounding Concerns

s (Wang & Liu,



Troubleshooting for Relief
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http://www.climatepsychiatry.org/

Worldwide-7 Million Premature Deaths Annually (world Health Org)
Air Pollution Greatest Environmental Catastrophe in World Today

. Air pollution kills more people
worldwide each year than AIDS,
malaria, diabetes or tuberculosis.

. United States and Europe, air pollution
is equivalent in detrimental health
effects of smoking 0.4 to 1.6 cigarettes
per day.

. China :worse; on bad days, health
effects of air pollution are comparable
to the harm done smoking three packs
per day (60 cigarettes) by every man,
woman, and child.

Source: https://berkeleyearth.org/air-pollution-and-.
cigarette-equivalence/
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https://berkeleyearth.org/air-pollution-and-

A Psychiatrists’ Perspective

It’s all about feelings It’s all about the brain
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HEAT PLUS Kirst AIR POLLUTION EQUALS TROUBLE

MULTIPLIERS OF ADVERSE EFFECTS

climate 'ﬁ%&
Y ‘I‘E?:{?

psychiatr
alliance




High atmospheric pressures N > N
capture polluted air / 4 ‘
above cities Ormhe
Sun and heat transform . d ' @
primary pollutants into "rf \L‘\
0Z0Ne and Nitrogen  Volatile

. : Oxides Organic Coumpounds .f
ultrafine particles 5 Ll 4
Heat increases power usage : Sii (N
{air conditioning in buildings and @ vir BN ggg
cars) wich in turn increases L

primary pollutants emissions T P | AN

Source: https://www.teqoya.com/air-pollution-the-heat-factor/
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Wildfire Smoke-does not respect geographic
boundaries

ElheNew ork Times

Massive wildfires in
&"& Canada have blanketed

CNBC | U.S. skylines in smoke

The firstforelgn |ref1ﬂhtrr\ to reach Quebec armd Cﬁﬂ :
yildfire season on rehfuad b&ld that some of thes blazesuere Al
times bigger tha n}m they had ever seen. '

Source:https://www.nytimes. com/2023/06/17/wor|d/amerlcas/ca Source: https://www.cnbc.com/2023/06/07/canadian-wildfire-smoke-nyc-

nada-wildfires-season.html residents-urged-to-stay-inside.html
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Contributions to Air-Pollution -
Human Activity: Part of living in Industrialized Global World

- MeltinoiRemmainnst NirRiravel

Lanztiill

Coalilants)

Oil Production

Forest Fires
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Size matters

!

)

COARSE PARTICLES FINE PARTICLES INHALABLE PARTICLES ULTRA-FINE PARTICLES
Upper Respiratory Tract Lower Respiratory Tract Alveoli Bloodstream/Whole body
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CARBON POLLUTION AND NEUROINFLAMMATION

Olfactory bulb
el

Beyond fine g el

Pollutant particles are classified rcyseatng

and regulated by size, although skl (1T

“ultrafine” pollutants of about 0.2 AR

pm are unregulated. The smaller Otactory b

the particle, the more damage it

may do the brain.

Pollutants

Nasal epithellal transmission —— - § |
Particles may affect the lining of A

the nasal epithelium, producing
inflammation that damages —t \
the brain. — \

PMI10
(10 pm)

PM2.5
(2.5 um)

SCIENCE

i L=~
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Types of Fine Particles in Air Pollution

Get past cilia

particles 7 SY Human hair
<10 micrometres }1—'& Al 50 micrometres -
in diameter JSNE  in diamieter

Get past larynx
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Ultrafine Particles in Air Pollution

Red blood cell

.

~20x smallerthan
COVID
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Proposed Mechanism of Damage:

s Access to brain thru olfactory nerve
or blood stream and breakdown of
blood-brain barrier

** Direct impact on CNS of toxicants,
impacts on microglia

** Pro-inflammatory reaction —
cytokines into brain directly or
circulating cytokines thru blood
stream —vagus nerve one pathway

** Reactive Oxidative Stress
RESULT: CELLULAR DAMAGE-DEATH

climate - E3i

Translocation by the BRAIN |
— @ Chemical ‘:

Olfactory Nerve
OR [ Components

ooty L NEUROINFLAMMATION

EPITHELIUM /@

" Cytokines

el PM Neurogenic
P A Inflammation

NASAL ‘

Stress ——
i Hormones

- / """" g Cytokines —— . L
St e @ VAGUS
e (BLOOD | oo
Mon-Cytokine Factors ———

From Lung Damage
(Lung-Brain Axis)

Chemical
Components

PM

| LUNG/PERIPHERAL DAMAGE |

Source : Jayaraj, R et al (2017)
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AIR POLLUTION: An Acute and Slow-Moving Disaster
Drives Climate Change & Directly Effects Health

Acute exposure with respiratory
distress, asthma

Vulnerable populations of
medically ill, elderly and children

Children even more restricted
outdoor activity

Increase of anxiety, distress

- oL
"
Py
.
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Toxicity of Air Pollution:

Disorders across the entire life span
Medical-physical Neuropsychiatric Disorders

Developmental

Delay
T

" Low IQ-slower

Preterm processing
Birth
Cancers Parkinson’s

Disease Autism
Hypoplastic \ ‘ Stroke
Lungs genetic

defects Multiple

Dementia Sclerosis
infertility
heavy metal
toxicity

Revision of Slide from Elizabeth Hasse, MD, Climate Psychiatry Alliance

climate "‘-",%’* Reference Perrara.,.2017
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Neurotoxicity: Impacts on Fetus and Children

* Increased rates of Autism esp with intrauterine exposure
and infancy

 Lower IQs, Slower Processing Speed
 Decreased memory and academic performance
* Increased rates of ADHD and Behavioral Problems

. gleurodegeneratlve markers of Parkinson’s &Alzheimer’s
isease

Perera, F.P. (2017). ‘Multiple Threats to Child Health from Fossil Fuel Combustion: Impacts of Air Pollution and Climate Change’,
Environmental Health Perspectives. 125(3), pp. 141-148

T
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Neurotoxicity : Impacts on Adults

INCREASE THE RISK OF MAJOR NEUROLOGY DISORDERS

DEMENTIA
OR 1.16, 95% Cl 1.07-1.26

STROKE
ALZHEIMER'S DISEASE
Incidence OR 3.26, 95% 0.84-12.74
short-term OR 1.01, 95% €| 1.01-1.02
long-term OR 1.14, 95% Cl 1.08-1.21
Mortality
short-term OR 1.02, 95% CI 1.01-1.04 AUTISM SPECTRUM DISORDER 2_4 fold increase in rates Of
long-term OR 1.15, 95% Cl 1.07-1.24 OR 1.68, 95% Cl 1.20-2.34,

dementia-especially for women

PARKINSON'S DISEASE

OR 1.34, 95% Cl 1.04-1.73.

PM:z.s EXPOSURE

Fu, et al. The association between PM , . exposure and neurological disorders: A systematic review and meta-analysis.
Sci Total Environ 2019 Mar 10;655:1240-1248

28
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i 5 < More mental health
What about feellngs. hospitalizations & ER visits:

Acute exposures-short term

depression, anxiety, bipolar illness,
psychosis, suicide

e Higher rates anxiety and

depression— acute and longer-term
exposure

e Increases In General Mental

distress especially when associated
with acute exposures & events

climate -
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SEROTONIN AS REGULATOR

NEURAL
PLASTICITY AND
CONNECTIVITY

Circadian , Learning and
rhythms memory
J{T)

Image: Crispino, M.; Volpicelli, F.; Perrone-Capano, C. Role of the Serotonin Serotonin Receptor
7 in Brain Plasticity: From Development to Disease. Int. J. Mol. Sci. 2020, 21, 505.
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Long term vs. Short term (acute exposure)?

BOTH

Short term:

**Mood changes and anxiety
s Trigger psychotic episodes
s Attention

s Learning; children in school

*»*Behavioral disturbances in
children

climate - &gk

psychiatry

alliance

23,
» :é’-)-.fn i

Long term:

¢ Birth outcome differences

s Learning differences in children
s*Dementias

**Other Neuro-degenerative
disorders

*¢*Chronic Depression

wsd
qqqq



Inequities in Air Pollution

American Lung Association-State of Air Report, 2023

arathon Petroteum Co, refinery
River Rouge, near Detroit

**People of color are 3.7 times more likely than white people to live in a county with
three failing grades

“*People experiencing poverty—More than 14.6 million people with incomes meeting the
federal poverty definition live in counties that received an F for at least one pollutant.
Nearly 2.6 million people in poverty live in counties failing all three measures.

ALA-SOAR Three measures

1 )Ozonle Pc;/lution Daily: 2)Short-term Particulate Pollution; 3)Annual (year-round) Particulate Pollution and
ozone levels

Measures by Counties with Grading System ranking

Picture source: Emily Rose Bennett for The New York Time- April 4-28-21
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White Americans have a “Pollution Advantage”

25 — Exposed 12 - - experience 17% less air pollution exposure than
% Caimed _ is caused by their consumption
S - FPE "
250 - .
3 g8
2 E |
525 E 8 Black & Latino Americans have a “Pollution Burden”
= ji 2%
E -
= H i Black Americans — 56% more exposure

i 0~ than their consumption

Black Hispanic White/

Other Latino Americans — 63% more exposure
than their consumption

Tessum, C.W., et al. (2019). Inequity in consumption of goods and services adds to racial- ethnic disparities in air poliution exposure. Proceedings of the National Academy of Sciences
116(13):6001-60086.
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Biggest Pollution Disparities
Nationwide, Black people are exposed to greater-than-average concentrations of

PM 2.5. People of color face more exposure from almost every type of source,
while white people are less exposed.

Black All people of color White

-20% 0 +20 -20% 0 +20 -20% 0 +20
Construction

Power plants

Other sources
Industrial Less exposed More exposed
than average than average
Residential R 7

Cars and trucks

Agriculture

Other sources include pollution from commercial cooking, off-highway vehicles and equipment, and others. The cars and trucks
category includes direct pollution as well as road dust.
Source: Tessum et al., Science Advances., 2021. By The New York Times, April 28, 2021
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Climate change and Brain Impacts

Anm. WATER AND SOIL POLLUTION
A Mmmm
@ﬂ“ﬂﬁﬁﬂ ECOLOGY
ﬁ‘mmﬁnm
FAF MIGRATION AND CIVIL CONFLICTS

Ruszkiewicz, J et al. Brain Diseases in changing climate. Environ Res 2019,0ct: 177: 108637.
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This is not an act of GOD:
there are things we can do
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Hmm--

“Air pollution has become a major { neunlogique
issue in public health concern (for ) Revye Neuro|ogique

children) . What can we do? Px.

Improving air quality and
identifying the young urbanites
most at risk of neurodegeneration
are key goals for protecting our
residents.

Volume 172, Issue 1, January 2016, Pages 69-80

Neuroepidemiology

However, solutions Air pollution, a rising environmental risk factor
have to come from for cognition, neuroinflammation and
official policies neurodegeneration: The clinical impact on

and politics’.

children and beyond

L. Calderdn-Garciduefas . E. Leray , P, Heydarpour R, Torres-Jarddn ® | Reis' & &
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Areas policy engagement-Advocacy
Requires engagement with organizations

* Implement stricter emissions standards for vehicles and industry

* Implement stricter emission standards for all pollutants-include UFP
e Address poor housing standards for populations at risk

e Revitalize urban forests

* Implement renewable energy

* Make public and active transportation options more effective and accessible alternatives to
driving
e Develop and support clean technologies

. ,fAdciIress root causes of climate change-limits to extraction, transport and combustion of fossil
uels

* VOTE
https://climateatlas.ca/climate-change-air-quality-and-public-health
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Managing
Smoke and Air
Pollution
exposure-
mitigation

https://www.climatepsychiatry.org/wildfire-smoke-

FIVE TIPS FOR KEEPING YOU AND YOUR FAMILY SAFE

AIR DISASTER

UNCLEAN AIR HARMS HUMANS
SMOKE AND $MOG ARE UNHEALTHY TO BREATHE.

SMOKE CAN HURT EYES, CAUSE CANCER,
AND WORSEN MEDICAL AND MENTAL HEALTH.

PREEXISTING BREATHING PROBLEMS INCREASE RISK

BRING DAILY INHALER, RESCUE INHALER AND PEAK FLOW METER.
IF YOUR BREATHING CHANGES, CONSULT YOUR DOCTOR.

CHECKING WITH VULNERABLE MEMBERS OF THE COMMUN
INCLUDING THE CHILDREM & ELDERLY, CAN BE LIFESAVING.

THE RISKS AREN'T JUST RESPIRATORY
FOOR AIR QUALITY |5 TIED TO DEFRESSION, STR
AND CARDIAC EVENTS, 50 MONITOR YOURSELF CLOSELY.
CALL YOUR DOCTORS OFFICE IF You FEEL SICK, OR
IF You FEEL YOUR MOOD WORSENI

MONITOR AIR QUALITY

SITES LIKE FPURFLEAIR. OR AlIR G
0w REAL TIME AIR GQUALITY READINGS.

DURING THE WORST DAY S, COORDINATE BRIEF ouTDOOR (=
TRIFS AROUND WINDOW.S OF IMPROVED AIR QUALITY

on s

AIR FILTRATION
CHANGE YOUR CAR'S AC TO RECIRCULATE AIR.
PLACE A MOIST TOWEL UNDER EXTERIOR DOORWAYS,
TEM EVERY FOUR HOURS, OR AS NEEDED.

LIMIT TRAVEL
WHEN GOING OUTSIDE, WEAR A MASK OR N95,

EXERCISE AND \wORK INSIDE WHEN POSSIBLE.
AVOID STRENUO ACTINITY.

toolkit

Graphic created by Jacob Lee, MD, Climate

Psychiatry Alliance



https://www.climatepsychiatry.org/wildfire-smoke-toolkit
https://www.climatepsychiatry.org/wildfire-smoke-toolkit

Some Guidelines during Smoke Exposure

https:/ /www.climatepsychiatry.org/wildfire-smoke-toolkit

 Stock up on medications.

« Monitor air quality in your area
» Apps or websites like Purple Air or AirNow.

* Use an N95 mask-
 Protect the air in your home

close windows, block window and door gaps with damp
towels, set AC units to recirculate the indoor air

« Use a certified HEPA filter indoors.
« Create a homemade filtration device.

« Monitor for medical symptoms; contact physician
- Take extra precautions for kids
 Pets are also at risk, limit outdoor exposure time.

-
* -
-
.
°
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https://map.purpleair.com/1/mAQI
https://www.airnow.gov/
https://engineering.ucdavis.edu/news/science-action-how-build-corsi-rosenthal-box

Manage Anxiety during Smoke Exposure

https://www.climatepsychiatry.org/wildfire-smoke-toolkit

**Write it down to slow it down

¢ Use deep breathing

** Manage panic attacks with cool towels

**Turn a breathing exercise into a game---Geared toward young children

**Use a behavior chain analysis to map out a coping strategy ahead of the next
emergency

Brain Chain Analysis : technique is to practice making a map of the chain of
events thatled up to a specific moment when you felt particularly distressed.

Co,n;?jbuted by Laura Carter Robinson and Dan Murphy of Climate Psychology Alliance-North America
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Resources for Managing Air Pollution

s*Climate Psychiatry Wildfire Smoke Toolkit

** https://www.climatepsychiatry.org/wildfire-smoke-toolkit

+*CDC Climate Health Videos

** https://www.cdc.gov/climateandhealth/videos.html#airqg

*»EPA Air Pollutants Resources
** https://www.epa.gov/criteria-air-pollutants

+*Wildfire Smoke Resources

% https://www.cdc.gov/air/wildfire-smoke/default.htm
% https://www.cdc.gov/disasters/wildfires/

**Track Air Quality Where You Live

** https://www.airnow.gov
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https://www.climatepsychiatry.org/wildfire-smoke-toolkit
https://www.cdc.gov/climateandhealth/videos.html#airq
https://www.epa.gov/criteria-air-pollutants
https://www.cdc.gov/air/wildfire-smoke/default.htm
https://www.cdc.gov/disasters/wildfires/
https://www.airnow.gov/
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Questions and
Discussion

Thank you: it takes a village
Gratitude to colleagues in Climate

Psychiatry Alliance for ideas,
some materials & slides

Climate Psychiatry Alliance
www.climatepsychiatry.org
info@climatepsychiatry.org

robincooper50@gmail.com
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