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Overview w

> Learning objectives

> Rationale

> The health effects of extreme heat

> Prevention, diagnosis, and treatment
> |mpacts at different scales

> Questions and discussion
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LEARNING
OBJECTIVE
S

Image available here
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After Today’s Session, You Will Be
Able To:

> Articulate why extreme heat exposure can endanger people’s
health;

> Explain how excess heat exposure can overload physiological
systems,

> Describe the presentation and management of acute heat
ilInesses;

> State how an extreme heat event stresses health system
operations;

> List groups of people at higher risk from heat exposure,

> Describe strategies for reducing health risks related to heat
exposure in the short- and long-term
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Heat Is Central to Climate Change

Fundamentally,
climate change

is driven by St
increased
retention ano g,
re-radiation of P
heat by the
Earth's Wiho he atmosphers twoud be O°F

atmosphere

The Greenhouse Effect

Energy from the sun warms Earth
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Humans are Euthermic
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We Have a Minimum Mortality
Temperature
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Shifting Temperature
Distributions

Shifting Distribution of Summer Temperature Anomalies
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Implications for Extreme Even

> An extreme heat
event with a 10-year
return period in the
historic climate now
OCCUrs 2.8 times as
often

> An extreme heat
event with a 50y-ear
return period now
occurs 4.8 times as
often

UNIVERSITY of WASHINGTON
SCHOOL OF PUBLIC HEALTH

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

Future global warming levels
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Projected Warming

(a) Global surface temperature change relative to 1850-1900
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Annual average temperature (°C)
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H N EXTREME HEAT IMPACT HEALTH?

Associations have been found between extreme heat and the following:

HEALTH
EFFECTS OF L

EXTREME HEAT




Heat Transfer and Heat Balanclw

Direction of arrows denotes direction of heat transfer
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> Narrow temperature range
— Behavioral maintenance
— Physiological maintenance
> Exogenous heat
— Solar radiation
— Environment
> Endogenous heat
— Baseline metabolic activity
— Additional physical activity
> Heat Dissipation
— Radiation
— Conduction
— Convection
— Evaporation

Heating pad

A

Available here
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http://www.slideshare.net/rtrafaelmd/body-temperature-regulation

Thermoregulation at 35°C

Conduction to Air
(convection) 6 %

EVAPORATION
90 % /
»

RADIATION
4 % of heat
loss

Modified from Frisancho 1993:33
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Relative Humidity (%)
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Exercise or
heat exposure

v

Heat stress

!
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™ Decreased stroke
valume

Ebi et al. 2021

Endotoxaemia
Heat-related
cell death

Splanchnic
ischaemia
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.‘ Critical organ
\ failure
Increased
contractility
(inotropy)

Central
hypovolaemia

Increased
heart rate

Dehydration

Cardiovascular
strain

Decreased
sweating

S———

Peripheral
vasodilation

Decreased blood
pressure

Sweating

Fluid loss



System

Cardiac

Physiology

Increased cardiac

output to meet
increased

Mechanisms

Increased
inotropy and
chronotropy via

metabolic demand baroreceptors

Vascular Peripheral

Renal

vasodilation,
central
vasoconstriction

Increased
reabsorption to
compensate for
insensible water
and electrolyte
losses

and other
pathways

Sympathetic
nervous system
and local reflex
pathways

Vasopressin,
Renin-angiotensi
n-aldosterone
system, renal
sympathetic
nerve activity

Compensation

Maintained or

increased cardiac

output via

increased heart rate

and contractility

Enhanced
peripheral blood
flow to facilitate
cooling and
sweating

Increased free
water retention,
increased
electrolyte
retention,
decreased renal
blood flow

Decompensation

Decreased cardiac

output due to
decreased stroke
volume

Decreased

splanchnic blood,

tissue hypoxia,
endotoxemia,
bloodstream
infection

Insufficient renal

perfusion, inability

to maintain
adequate water
and electrolyte

reabsorption rates

Outcomes

Peripheral,
central
hypoperfusion;
acute coronary
syndrome;
myocardial
infarction
Sepsis and
septic shock

Dehydration,
electrolyte
abnormalities,
acute kidney
injury



System

Immune

Hemato-|
ogic

Physiology

Activation of
coordinated
stress response

Initial increase,
then decrease,
in plasma
volume

Mechanisms Compensation

Endothelial, Protection against
epithelial, tissue injury,
leukocyte enhanced repair

response via
cytokines, heat
shock proteins

Sympathetic  Support cardiac
nervous output, insensible
system, water losses

activation of
coagulation
and fibrinolytic
pathways

Decompensation Outcomes
Increased Distributed
hypoxemia, shock similar to

cytotoxic injury systemic

lead to inflammatory
dysregulated response
immune response syndrome
Increased viscosity, Disseminated
altered coagulation intravascular
coagulation,
tissue
hypoxemia and

cell death



System Physiology Mechanisms Compensation Decompensation Outcomes

Central Behavioral and Multiple Behavioral, Cerebral Confusion,
Nervous physiologic thermoregulat physiologic hypoperfusion and delirium, dizziness,
System responses to ory pathways responses that dysregulation of  weakness,
reduce coordinated by reduce heat load thermal agitation,
exogenous the preoptic  and increase heat homeostasis combativeness

heat exposure, hypothalamus loss
increase heat

loss
Repro-ducti Reduced Sympathetic Reduced placental Dysregulation of  Miscarriage,
ve placental nervous blood flow with thermal pre-term labor
blood flow to system and relative homeostasis
support local reflex preservation of leading to core
peripheral pathways nutrient transfer to temperature over
vasodilation fetus teratogenic

threshold



Heat Edema
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http://university.tri-sports.com/2011/08/16/2xu-compression-does-it-work/

Variations of Heat Rash

Miliaria Crystalline Miliaria Rubra

Miliaria Pustulosa Miliaria Profunda

UNIVERSITY of WASHINGTON UW Medicine Available here. CHanGE
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http://www.emedicinehealth.com/slideshow_pictures_heat_rash/article_em.htm

Acute Heat lliness Spectrum

HEAT
~ R STROKE

a2
Faint or dizzy —M——— Zﬁ/ ——— Throbbing headache
Excessive sweating ——— 0: No sweating

Cool, pale,

Body temperature
above 103°
Red, hot, dry skin

clammy skin

Nausea or vomiting Nausea or vomiting

”»

Rapid, weak pulse — Rapid, strong pulse

May lose

Muscle cramps —— \\

consciousness
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https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.portervillecollege.edu%2Fnews%2F2019%2F0625-heat-illness-prevention-safety-security-newsletter&psig=AOvVaw3CCgCgnhwMx5ixl_k_908m&ust=1649223273268000&source=images&cd=vfe&ved=0CAoQjRxqFwoTCPDXrtCZ_PYCFQAAAAAdAAAAABAD

Entity Case Definition

Heat rash

Heat edema

Heat tetany

Heat cramps

Heat
syncope

Heat
exhaustion

Heat stroke

Diffuse, pruritic, maculopapular or vesicular rash in the setting of
heat exposure, often with insulating clothing or swaddling

Mild edema on dependent areas, often seen during early heat
acclimitization, resolves spontaneously in a few days

Rare, self-limiting condition in patients with short, intense heat
exposure, with hyperventilation, paraesthesias

Painful contractions of frequently-used muscle groups

Brief loss of consciousness in the setting of heat exposure without
evidence of seizure activity, stroke, or overdose

Syndrome with generalized weakness, exhaustion,
lightheadedness, nausea, limiting function, without recent
infection. May or may not be exertional

Altered mental status (including disorientation, delirium, seizure,
obtundation), with elevated core body temperature 240°C, in the
setting of heat exposure, without signs of stroke, history of
infection, or signs of overdose. May or may not be exertional



o PREVENTION,
DIAGNOSIS,
AND
TREATMENT



https://www.google.com/url?sa=i&url=https%3A%2F%2Fhealth.clevelandclinic.org%2Fheat-exhaustion-vs-heatstroke%2F&psig=AOvVaw3MwbdRXlKM-DRbxnD-4zsi&ust=1649224004814000&source=images&cd=vfe&ved=0CAoQjRxqFwoTCKCQ5a2c_PYCFQAAAAAdAAAAABAU

Primary Prevention

> Acclimatize - risks are
greatest at beginning of heat
season

> Prevent exposure on hot
days - heed warnings

> Prevent over-exertion

> Prevent exposure to heat
Sources WARNINGS

> Discuss heat relief plans with
employers, supervisors,
employees

UNIVERSITY of WASHINGTON UW Medicine CHanGE
SCHOOL OF PUBLIC HEALTH PRGENCY MEDIC!
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Secondary Prevention

> Know early symptoms of
heat illness

> Take time to cool down

> Monitor hydration, e.g.,
look for dark urine
> Provide for cooler,

shaded places to rest,
drinking water

> Be ready to call for help

UNIVERSITY of WASHINGTON UW Medicine CHanGE
SCHOOL OF PUBLIC HEALTH EMERGENCY MEDICINE  commonammmonam ghows




Tertiary Prevention

> Call for prompt medical
attention, e.g. 911

> ABCs

> Rapid cooling: Expose,
wet, evaporate

> Targeted passive
cooling: ice packs in
groin, axilla

> Rule out alternative
causes

UNIVERSITY of WASHINGTON
SCHOOL OF PUBLIC HEALTH
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Heat lliness Diagnosis w

> Primarily clinical

> History is often very important

— Includes history of time, location, exogenous heat
sources, activities, cooling measures

— For more severe forms, pertinent negatives
(infection, overdose, known seizure history) are also
important to rapidly ascertain

> Laboratory and imaging tests are often used to
support clinical diagnosis and guide therapy

UNIVERSITY of WASHINGTON UW Medicine
SCHOOL OF PUBLIC HEALTH R o o CHanGE
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Treatment

> Acute syndrome often
primarily related to heat
dissipation more than
dehydration

> More chronic
presentations typically
related to dehydration
more than elevated
temperature

Use a fan
to lower
temperature

Apply cold
compresses

UNIVERSITY of WASHINGTON UW Medicine
SCHOOL OF PUBLICHEALTH DEPARTMENT OF

EMERGENCY MEDICINE




CONDITION

Out of hospital

Heat stress (due to heat wave, summer
heat, or strenuous exercise ), with
changes in mental status (anxiety,
delirium, seizures, or coma)

In hospital
Cooling period

Hyperthermia

Seizures
Respiratory failure

Hypotension§

Rhabdomyolysis

After cooling
Multiorgan dysfunction

INTERVENTION

Measure the patient’s core temperature (with a rectal probe)
If the core temperature is >40°C, move the patient to a cool-
er place, remove his or her clothing, and initiate external

coolingt: cold packs on the neck, axillae, and groin; con-
tinuous fanning (or opening of the ambulance windows);
and spraying of the skin with water at 25°C to 30°C

Position an unconscious patient on his or her side and clear
the airway

Administer oxygen at 4 liters/min

Give isotonic crystalloid (normal saline)

Rapidly transfer the patient to an emergency department

Confirm diagnosis with thermometer calibrated to measure
high temperatures (40°C to 47°C)
Monitor the rectal and skin temperatures; continue cooling

Give benzodiazepines

Consider elective intubation (for impaired gag and cough re-
flexes or deterioration of respiratory function)

Administer fluids for volume expansion, consider vasopres-
sors, and consider monitoring central venous pressure

Expand volume with normal saline and administer intrave-
nous furosemide, mannitol, and sodium bicarbonate

Monitor serum potassium and calcium levels and treat hyper-
kalemia
Supportive therapy

Bouchama and Knochel 2002

GOAL

Diagnose heat stroket

Lower the core temperature to <39.4°C, pro-
mote cooling by conduction, and promote
cooling by evaporation

Minimize the risk of aspiration

Increase arterial oxygen saturation to >90%
Provide volume expansion

Keep rectal temperature <39.4°C§ and skin
temperature 30°C-33°C

Control seizures

Protect airway and augment oxygenation (arte-
rial oxygen saturation >90%)

Increase mean arterial pressure to >60 mm Hg
and restore organ perfusion and tissue oxy-
genation

Prevent myoglobin-induced renal injury: pro-
mote renal blood flow, diuresis, and alkaliza-
tion of urine

Prevent life-threatening cardiac arrhythmia

Recovery of organ function



Rapid Passive Cooling

Armpits Groin

Healthwise, Incorporated

UNIVERSITY of WASHINGTON UW Medicine CHanGE
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2006 California Heat Wave

BACKGROUND: Climate models project that heat waves will increase in frequency and severity.
Despite many studies of mortality from heat waves, few studies have examined morbidity.

OBJECTIVES: In this study we investigated whether any age or race/ethnicity groups experienced
increased hospitalizations and emergency department (ED) visits overall or for selected illnesses
during the 2006 California heat wave.

METHODS: We aggregated county-level hospitalizations and ED visits for all causes and for
10 cause groups into six geographic regions of California. We calculated excess morbidity and rate
ratios (RRs) during the heat wave (15 July to 1 August 2006) and compared these data with those
of a reference period (8—14 July and 12-22 August 20006).

RESULTS: During the heat wave, 16,166 excess ED visits and 1,182 excess hospitalizations occurred
statewide. ED visits for heat-related causes increased across the state |[RR = 6.30; 95% confidence
interval (Cl), 5.67-7.01], especially in the Central Coast region, which includes San Francisco.
Children (0—4 years of age) and the elderly (= 65 years of age) were at greatest risk. ED visits also
showed significant increases for acute renal failure, cardiovascular diseases, diabetes, electrolyte imbal-
ance, and nephritis. We observed significantly elevated RRs for hospitalizations for heat-related ill-
nesses (RR = 10.15; 95% CI, 7.79-13.43), acute renal failure, electrolyte imbalance, and nephritis.

CONCLUSIONS: The 2006 California heat wave had a substantial effect on morbidity, including
regions with relatively modest temperatures. This suggests that population acclimatization and adap-
tive capacity influenced risk. By better understanding these impacts and population vulnerabilities,
local communities can improve heat wave preparedness to cope with a globally warming future.

UNIVERSITY of WASHINGTON UW Medicine CHanGE
Sc H 0 0 L 0 F p U B LI c H EA LT H EME;E?EEI\\(A E\J\VETDIOCFI NE Center for Health and the Global Environmen
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Chronic Disease Exacerbations

Table 2. Statewide ED visits and hospitalization RRs, for all ages, all race/ethnicity groups combined, during the 2006 California heat wave (15 July to T August
2006, versus the reference period (8-14 July and 12-22 August 2006), evaluated from combined primary and secondary diagnoses.

ED visits Hospitalizations
Diagnosis ICD-3-CMcode  Reference period  Heat-waveperiod  RR(9%CH  Reference period  Heat-wave period  AR(95% CI)
[AII C3Uses Al 485,785 501,951 1.03(1.02-1.04 191,826 193008 1.01(1.00-1.01) ]
Intemal causes 0-7999 386,229 399699 1.03(1.03-1.04) 172864 173843 1.00{1.00-1.01)
Diabetes 250 31321 38315 1.03(1.01-1.04 1764 2790  1.01(099-1.03
[Electrolyte imbalance 276 30076 3500 116(1.15-1.19) 15647 8003 1.09(1.07-1.11) ]
Cardiovascular diseases 390-398, 402, 45,613 g6515  1.02(1.01-103) 18307 48821 1.01(1.00-1.02)
404479, 440-448

Acute MI il 1872 2869 1.02(09%-1.07) 3630 3688 1.02(097-1.0
Cerebrovascular disease 130438 1307 1250 098(095-1.01 8,266 8138 09%(095-1.02
Respiratory illngsses 450-519 64,051 64213 1.00(0.99-1.01) 36,753 3206 101(1.00-1.03
{Nephritis and nephrotic syndrome~~~ 580-589 12185 12935 1.06(1.04-1.0 14118 14801 1.05(1.02-1.07) }
Acute renal failure o4 085 839 TI5(1.N-1.19 6,41 1288 101(1.08-1.15)
Heat-related llnesses 992 403 2531 630(56/-101) bl 619 10.15(77%1343)

UNIVERSITY of WASHINGTON edicine
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Our Experience ..o

> Historically
unprecedented
extreme heat event

> Relatively short %% | 0
advance warning R CDC/ATSDR.. . DAashow &

> Acute-on-chronic e o
capacity constraints @ | -

> Large vulnerable
populations,
insufficient protections

N

% of population socially excluded
-~
(4]

from hospitals
o

N
[3,]

0
Total population  Senior population Population in low- Population in high-
income areas income areas
UNIVERSITY of WASHINGTON UW Medicine Mayaud et al.

CHanGE
SCHOOL OF PUBLIC HEALTH DEPARTMENT OF 2019
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https://earthobservatory.nasa.gov/images/148506/exceptional-heat-hits-pacific-northwest
https://www.wpc.ncep.noaa.gov/dailywxmap/dwm_500ht_20210628.html
https://www.gensler.com/blog/designing-healthcare-for-surge-capacity
https://www.gensler.com/blog/designing-healthcare-for-surge-capacity

Population Vulnerability

Physicians & Surgeons
Surge Clinician-Shifts (Per Week Per 100K)

> Historically cool regional climate
— Housing built for heat retention
— Relatively low AC prevalence -
> Little lived experience with heat
— Relatively low population and health "* SN
sector awareness i i
> Population growing faster than
health care capacity
- Differentially constrained by SES
- Acute staffing from COVID

UNIVERSITY of WASHINGTON UW Medicine
SCHOOL OF PUBLIC HEALTH B T IR e







No. of ED visits for heat-related illness

Health Impacts

> Deadliest weather-related

Week of the | g

heat wave
: : : Washington
event in Washington history k) 20
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. . ' } 4 0
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Schramm et al. 2021
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https://www.cdc.gov/mmwr/volumes/70/wr/mm7029e1.htm?s_cid=mm7029e1_w
https://www.nytimes.com/interactive/2021/08/11/climate/deaths-pacific-northwest-heat-wave.html

Preparedness and Learning

> We are well prepared for the clinical impacts we will see

> We are less prepared for:
— Presentations outside our expectations
— Events beyond our experience
— Combinations that overwhelm the systems we have developed

> We need information systems that:
— Give us insight into changing risk distributions
— Strategies for reducing emerging risks as they occur
— Methods for implementing quickly and at scale
> Assuming current trends persist, we will very likely need
to prepare for a new risk regime circa 2050

UNIVERSITY of WASHINGTON UW Medicine
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The Tools We Have

appraised, or
Clinical ge_levtq;ilt filtered
Judgment e
Evidence

EBM

Primary
Studies

Patients’
Values and
Preferences

Studies

Secondary, pre-

Observational

/\

Clinical Practics
Guidelines

/ \

Meta-Analysis
ystematic Revie
Randomized

Controlled Trial
Prospective, tests treatment

/ Cohort Studies \

Prospective - exposed cohort is
Case Control Studies
Retrospective: subjects already of interest
looking for risk factors

observed for outcome
Case Report or Case Series

No des'Qn A\rrative Reviews, Expert Opinions, Editoriaﬁx

No humans
involved

L

Animal and Laboratory Studies

\

Sacket et al., 1996
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Evidence-based Practice Support

Computerized Decision Support Software
Electronic Health Records (Future)

Evidence-based Textbooks, Practice Guidelines
Dynamed, National Guideline Clearinghouse, UMHS
Practice Guidelines

Pre-appraised Abstracts of Studies & Syntheses
DARE, ACP Journal Club

Systematic Reviews
Cochrane DSR, PubMed Clinical
Queries (Systematic Reviews)

Primary Research
PubMed Clinical
Queries (Studies)

Cohort Studies

Foundational Resources

Background Resources Integrated Clinical Tools
Textbooks, Expert Opinion, Narrative Reviews Drug Resources, Clinical Calculators, etc.
Clinical Key, AccessMedicine, STAT!Ref, UptoDate, Micromedex, Facts & Comparisons, ePocrates,

PubMed (Review limit) MedCalc 3000, Diagnosasurus, Mobile Apps

UNIVERSITY of WASHINGTON UW Medicine UMICh,
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https://www.google.com/url?sa=i&url=https%3A%2F%2Fguides.lib.umich.edu%2Fnursing%2Fevidence&psig=AOvVaw02lKv6buJ5yh3Pst7XGeXx&ust=1641519883019000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCIiMraiAnPUCFQAAAAAdAAAAABAD

From Etiology to Therapy w

Etiology Diagnosis

Implementation

Prognosis
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SCHOOL OF PUBLIC HEALTH A e CHanGE

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



Units of Analysis
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Individual-level Interventions

t\ectric fa,,:

© cn
for young healthy adults up
to 42°C in 50% humidity

@ CEffectivenc

low humidi

cooling

is reduced with

and in older

extra glass of water per h

V' X

Se\f-dousi,,g

© Canbe used during
power outages

° Low compatibility with high
clothing cov

age

o Can reduce

and ther

lehydration

discomfort in

hot and humid conditions

€© Canbe used during

power ¢

@ Risk of slips and falls

ages

Feet immer

et c|oth,',,g

o Provides high evaporative
heat loss without needing
to sweat

> used during

outages

ng must be re-soaked

roughly every 60 min

Electric fans can be used
below these temperatures
irrespective of humidity:

in dry conditions

@ Minimal effect in

high humi

@ Risks creating mosquito
hout

nce

390 Healthy young adults
(aged 18 to 40 years)

Wisting fap

o Lowers air temperatures in
hot and dry conditions

@ Mustbe

ventilated ¢

areas
othe humidity increases

offset any benefit

@ Riskof slips and falls
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o Healthy adults
38 C (aged over 65)

& towe/s+

© Can reduce core temperature

cardiovascular strain in
conditions up to 45°C

Requires access to ice

00

Labour-intensive to prepare

SCHOOL OF PUBLIC HEALTH

370 Over 655 taking anti-
cholinergic medication

© Canprov
@ Water should be ingested at

a temperature that is most

nternal cooling

palatable (~10°C) to ensure
optimal hydration
@ ! person has already started

ating, not effective at

2ring core temperature

UW Medicine
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Expert-opinion
guidance regarding
risk reduction

Based on
understanding of
physiology and
principles of
sustainability

No generalizable
estimates of risk
reduction potential

Jay et al. 2021




Systems-level Interventions

Health sector leadership Sustainable cooling strategies
and partner engagement
« Landscape and urban
« Buildings
Communications » Individuals
and education :>
Integrated survelllance Community response plan I
and early warning and measures
« Syndromic surveillance « Cooling centres
- Heatwarnings « Distribution of water - Aged care homes
- New technologies - Target vulnerable groups - Slums
« Workplaces
Longer-term :’> - Schools
preventive measures | - Mass gatherings
- Refugee camps
= Sports
Climate resilient
health systems
UNIVERSITY of WASHINGTON UW Medicine
SCHOOL OF PUBLIC HEALTH Jmminn,.  Jayetal. 2021 CHanGE
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Population-level Interventions

Identify Forecast Issue Interventions
temperature likelihood of warning (therapy)
thresholds crossing based on risk O —
harm threshold(s assessment SRl [T
( ) o (prognosis) Gﬂ(ltmhi
GEHTHE

x5 5 5
L 5" 5 52
£ & E 5 & 55
[ £ £ EXETER HQ SITE
2z 3 3 [FESTERDAY AY | TOMORROW | THURSDAY T

2, 2 25
26 3 b 21 3 > 8 o
o - o = = , Lo
PR I
T (°C) Tain (°C)
1
.
]

VISITING
COALITION
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Building Resilience

Adaptation

Change inland use,
relocation

Emergeni;:-:' & business
inuity planning

Upgrades or hardenmg
of bwldmg and
infrastructure

Residential programs
promotmg adaptation

Health programs

UNIVERSITY of WASHINGTON UW Medicine
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Baseline Risk 1

1Daily Death Counts 2010

—Daily Death Counts Avg 2009&2011
—Max Temp 2010

— Average of Daily Max Temperature (2009 & 2011)
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Baseline Risk 2

»z Inter-quartile range

—Daily All Cause Mortality (7 day moving average (2009-2011))

—Daily All Cause Mortality (2010 Study Period)
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52

etting the Thresholds

Temperature Mortality Curve - Ahmedabad Colour Code

1
1
1
1
300- |
Col Code | Days % Days 1
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15 1% . i
250~ ! .
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Ahmedabad Heat Action Plan

TEMPERATURE FORECAST TRIGGERS
ISSUANCE OF HEAT ALERT
OR HEAT WARNING

Gujarat State AMC Nodal Officer AMC
- P
[ Dls::ter Mg:i.;d ———— CALLS HEAT Liaison n:;d:
Authority nof ALERT Media outreach

as an Intervention begins

"
o
i
Surveillance Unit of ]" e
4
4
7’

Gujarat State
Alert mobile
IDSM notified phone
o via email, :aos";mn:::t
Non-Governmental Groups with phone msg
PHFUIIPH, 108 workers, AIDMI (All-India call or fax to
Disaster Mitigation Institute), verify

Posters &

Community health groups, and others to
Pamphlets

help reach the heat-vulnerable

Link workers  Provide water, Provide water Maintain power Provide bus  Temples and 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
workers alter work limit non- vulnerable water centers change in
shifts to cooler essential water groups distribution summer holiday
hours use schedule
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Relative Risk of Death Pre- and
Post-HAP

Ahmedabad - PRE & POST HAP Comparison

o
<
Pre HAP
- ——  HAP Year: POST (2013-2016)
p
——  HAP Year: PRE (2009-2012)
g =]
Q- Post HAP
14
1
v _|
o
T T T T T
40 42 44 46 48
Temperature
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Scaling Up Effective
Interventions

EXPANDING HEAT RESILIENCE o @ S
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Summary

> Humans are euthermic and maintain heat balance
> Excess heat threatens normal function

> (limate change is warming environments rapidly
>

Body systems attempt to compensate; this can
stress body systems

Decompensation leads to heat stroke

Diagnosis is clinical; rapid cooling is essential
Health systems and larger communities are at risk
Broad efforts, e.g. HAPs, can reduce risks
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Thank You! jihess@uw.edu
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