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The “Year of Climate Change & Health”

» AIPHA

AMERICAN PUBLIC HEALTH ASSOCIATION

For science. For action. For health.
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"We're committed to making sure the nation knows about
the effects of climate change on health. If anyone doesn't
think this is a severe problem, they are fooling
themselves." --APHA Executive Director Georges
Benjamin, in the Washington Post
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Climate Change and Health-Extreme Heat

The Impacts of Climate Change on Human Health in the US

ENVIRONMENTAL
& INSTITUTIONAL CONTEXT
* City planning:
Urban heat island effect

» Access to support services &
resources (electricity, water,
cooling centers)

CLIMATE DRIVERS

* More frequent elevated
temperatures

* Prolonged heat waves
» Seasonal timing of event

EXPOSURE PATHWAYS

» Exposure to elevated
temperatures (daily
maximum, minimum,
and mean)

« Combined impact of
temperature, humidity,
wind, & sunlight

HEALTH OUTCOMES

» Deaths, illness, hospital
and emergency department

visits

<

2

SOCIAL
& BEHAVIORAL CONTEXT

« Social isolation, poverty, and
homelessness

» Access to & use of air
conditioning

» OQutdoor work, recreation, and
commuting

» Appropriate heat prevention
messaging

» Chronic iliness, medication
use, or personal, physical,
& cognitive constraints
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Estimated Deaths & Billion Dollar Losses from Extreme
Events in the United States 2004—2013
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Third National Climate Assessment: Climate Change Impacts in the United States.

Health risks to

w
) . :
® children, seniors, ”
disabled and the :
? poor are worsening.

Northwest: Increased wildfire
risk, water supplies reduced by
earlier snowmelt

| Southwest: Increased

temperatures and
decreased rainfall

Midwest: Increased heat wave
intensity and frequency,
degraded air and water quality

Northeast: Increased heat
waves, coastal flooding
and river flooding

Great Plains: Increased
intensity and frequency

of floods, droughts and
heat waves

Alaska: Increased
temperatures and wildfire risk

Southeast and the Caribbean:
Increased heat waves and
flooding from coastal storms

Hawaii and U.S. affiliated Pacific Islands:
Increased temperatures, decreased rainfall
and increased drought
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Vulnherable Populations

* Factors that Contribute to Exposure
* Occupation
* Time spent in risk-prone locations
e Responses to extreme events
Socioeconomic status
Infrastructure conditions and access

Compromised mobility, cognitive function and other mental or behavioral
factors
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Academic/Community Partnership
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Pregnancy Health Among Florida Farmworkers

Aims

* Examine current perceptions
of work hazards

* Assess extent of heat,
ergonomic stress, and
chemical exposures

* Develop health promotion
education materials

* Disseminate results

CDC NIOSH R21 OH009830-01



Heat Related llIness Death

Pregnant Farmworker Dies After Being Denied
Shade, Water; Family Calls for Action

Thursday, June 05, 2008
Associated Press

June 2: Josefina Flores, right, carries a photograph of Maria
Isabel Vasques Jimenez, an undocumented farm worker who
collapsed and died in a vineyard last month because her

conditions on thousands of vineyards and orchards.

Print | a ShareThis

LODI, California — The death of a
pregnant teenager pruning grape
vines in scorching heat has

. outraged California's farmworking

community and sparked calls for
safety reforms as laborers prepare
for the long summer harvest.

Authorities in California — the only
state with a heat-iliness standard —
suspect Maria Isabel Vasquez
Jimenez, a 17-year-old
undocumented Mexican immigrant,
collapsed last month because her
farm labor contractor denied
employees proper access to shade
and water.

On Wednesday, 500 farmworkers
and their advocates capped a
poignant, four-day march to the
statehouse demanding safer
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Heat Stress: hot humid work environments
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The Girasoles (Sunflower) Study
2014-2018
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Mac 2017

Hazard

Environmental Heat Stress

!

Vulnerability

Workplace Exposure
Duration of Work
Work Intensity

Sensitivity
* Acclimatization
* Aerobic Fitness
* Body Composition
* Age

Gender

Pre-existing Medical
Conditions
Medications
Sociodemographics

Adaptive Capacity
* Clothing
*  Work Hygiene
* Hydration Status

l

Heat-Related IlIness
(HRI) Symptoms

Physiologic
Equilibrium

Response
Heat Stress Response

Duration of Core
Body Temperature
(T.) >100.4°F (38°C)

Physiologic Strain
Index (PSl)

Physiologic
Disequilibrium
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Five Girasoles Study Recruitment Locations

* Apopka

Tallahassee
O Jacksopville
o

Panama

* Pierson
* Immokalee

(\Daytona Beach
Q

* Fellsmere figdo
* Homestead

St. Petersburgo

West Palm
Beach

Lauderdale



Heat Related llIness Death

Naples Daily News - T

PART OF THE iy

HOME (ﬁ:‘ 84" NEWS SPORTS BUSINESS ENTERTAINMENT OPINION LIFESTYLES COMMUNITY ‘OBITUARIES nsider @ usaToDAY

Farmworker dies after complaining of heat exhaustion on
bus ride back to Immokalee

Maria Perez, Naples Daily News

f1 in

Local and federal authorities are investigating the
death of a Haitian farmworker who died after
complaining of heat exhaustion during a two-hour
bus ride back to Immokalee from the tomato fields.

Jean Francais Alcime, 50, received water and ice
before leaving the field Tuesday, but while in the bus,
Alcime said he needed help, a co-worker, Louis Nerveus Deceus, who was sitting next
to him told Collier County deputies.

Deceus told the deputies he called the contractor and owner of the Gomez Harvesting
bus, Adele Trevino, and he told her Alcime wasn't feeling well.

Deceus told deputies Trevino said Alcime sheuld rest on the bus and that they should
call the paramedics when the bus returned fo Immaokalee if he didn't feel better.

But when the bus arrived in Immokalee and Deceus tried to wake up Alcime, he wasn't
breathing, according to the Collier Sheriff's Office report

Trevino, who was contracted by McClure Farms out of Palmetto to have the crew work
there, told deputies Alcime appeared tired and was stumbling earlier that day. She said
she gave him water and ammonia inhalant, and she put ice on his neck because he
was complaining of heat exhaustion

Trevino told deputies she believed Alcime was better after assisting him, and she had SSONSWNCY
him go on the bus back to Immokalee. She followed the bus in another vehicle. She T At
told the deputies that when the bus arrived to Immokalee, at about 7 p.m. Tuesday, the

workers told the driver that Alcime appeared to be sleeping on the ride, but that when
they attempted to wake him, he was not responding or breathing

The driver told Trevino and when she attempted to wake Alcime, she saw he wasn't
breathing




Comprehensive Heat Stress Monitoring

Actigraph monitor records physical activity and amount
of movement

Cortemp monitor records the internal
temperatures from the pill

Heart rate monitor measures heart
beats during work
Home monitor records the overnight temperatures from the home %

Q/f iButton records the temperature and humidity at your workplace
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a

Polar® Heart
Rate Monitor

S

Actigraph®
= GTX3
Accelerometer

Front View

Back View

Data

CorTemp®

$ Recorder
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Characteristic

n (%) or mean * sd

Age 38.0+£8.2
Gender

Male 76 (40%)
Female 116 (60%)
Nationality

Mexico 124 (65%)
Guatemala 34 (16%)
Haiti 26 (13%)
United States 3 (2%)
Other 8 (4%)
Years of education 6.5+ 3.5
BMI

Male 27.9+4.72
Female 29.2+4.5

Demographics of Florida Farmworkers (n=192); 2015-2016
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Work Characteristics of Florida Farmworkers (n=192); 2015-

2016

Work Characteristics

n (%) or mean +

sd
Years worked in agriculture 12.0+7.8
Hours worked per day /5+1.5
Primary work type
Nursery 59 (31%)
Fernery 67 (35%)
Crop 66 (34%)

Drink more of beverage at work
during hot and humid weather

Water

188 (98%)

Sports drinks

132 (69%)

Soda 96 (50%)
Juice 74 (39%)
Energy drinks 31 (16%)
Coffee 18 (9%)
Alcohol 4 (2%)
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Environmental Characteristics on Data Collection Days Across

Three Florida Communities 2015-2016

Environmental Characteristics

n (%) or mean + sd

Ambient temperature (°F) 84.4 + 3.3
Relative Humidity (%) 73.9+9.6
Mean Heat Index 91.8+5.9
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Heat-related IlIness: Symptoms

Most Common Symptoms

EXCESSIVE HEADACHE DIZZINESS MUSCLE CRAMPS NAUSEA OR CONFUSION FAINTING
SWEATING VOMITING
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Heat-related llIness: Monitored vs Recall
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Figure 1. Frequencies of symptoms reported by farmworkers for previous workweek and during the monitored workweek.
(a) By type of HRI symptom. (b) Distribution of 0, 1-2, or 3 or more symptoms
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Body Temperature & Heart Rate- Summer

Core Temperature

work start work stop
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Body Temperature & Heart Rate- Winter
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Hertzberg 2016

Core Body Temperature

Core Temperature, C

34 -

38C

4 6 8 10
Work Hour

Loess, Smooth=0.1|

/\ = observation;

= estimated curve

PHASE 1:

This graph shows several issues
that commonly arise in our
data:

A- Bouncing ball effect

B- Rapid decline/recovery
C- Extreme values

D- Gaps
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Core

Body Temperature

39.0

38.5

38.0

37.5

37.0

Core Temperature, C
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Work Hour
Median ------ 5th — — 95th |

12.5

PHASE 2:

Observations from multiple
participants for each 30
second time point create a
median core temperature
estimate.

A smooth curve is
generated by these point
estimates.
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Core Body Temperature

o point-wise significant

|~ alpha 0.05
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PHASE 3:

Comparison of median
core temperatures for
each 30 second time
point during the
workday.

Work hours 5-7 have
the most occurrences
when the difference
between Fernery and
Nursery core
temperatures are
significant.
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Dehydration Measures

* Urine Specific Gravity * Serum Osmolality
« Measure of solute concentration * Measure of chemicals dissolved in
in urine el

* Comparison of water and urine * Na¥, CI, Bicarbonate, Proteins,
density Sugars | |

e Measure of kidney function and * Increases with dehydration
hydration status e 275to 295 mOsm/kg

» USG 2 1.020 hypohydrated * > 296 dehydrated

e 1.030 > clinically dehydrated
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Dehydration levels by urine specific gravity
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Dehydration levels by serum osmolality

1 2 3

320 -

310
z
=
S
g
C
g 300 -
= Ay ————————
20 4 g i
%)

290 —

T 1 — T
am pm am pm am pm
time of day

EMORY | w

NELL HODGSON

WOODRUFF
HOO

NURSING




Hydration Status among Florida farmworkers;
2015-2016

Biomarker Be(l;]oiel\évoozgkl Afzﬁigcz); k* P values
USG, mean 1.019 £ 0.005 1.024 + 0.006 <.0001
USG = 1.020 53% 7% <.0001
USG > 1.030 9% 15% <.0001
Serum Osmolality, mean 296.7 + 3.3 297.1+4.1 .02
Serum Osm > 296 54% 53% 9

In participants for day 1 was n=192, day 2 was n=188 and day 3 was n=175
’based on 555 observations before work and 525 observations after work
3adjusted for number of days worked
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Kidney Function Markers among Florida
farmworkers; 2015-2016

Biomarker Be(fnoiel\é\gozgkl Afzﬁrzl\/\gl‘;;kl P value?

Serum Creatinine, mean 0.70+£0.21 0.81+0.22 <.0001

eGFR, mean 114.6 £+ 13.4 104.3 £+ 16.5 <.0001

eGFR <90 5% 24% <.0001

BUN, mean 14.6 +4.2 15.8+4.5 <.0001
Serum Potassium, mean 4.4 +0.3 42+04 .003

Serum Sodium, mean 1409+ 1.4 141.1+£1.7 <.0001

n participants for day 1 was n=192, day 2 was n=188 and day 3 was n=175
2 . .

ba_sed on 555 observations before work and 525 observations after work EMORY | jii tovesox
3adjusted for number of days worked SCHOOL OF

HOO
NURSING




Girasoles Community Engagement

e Dissemination of results to community

e Qutreach to provide care for participants
* Training promotoras

e Community Advisory Board

* Health screenings

* Clinician handouts

* Focus groups




Participants Health Education

Body composition information (BMI, body fat)
Blood pressure reading

Approximate highest internal temperature
On-site blood analysis reports

Information Addresses

- Heat prevention practices

- Warning signs

- Recommended ranges for BMI and blood
sugar

HEALTH \Ag

EMORY / Al
— BodyFat __ BP ¢ L %P
DR HighTemp _____ BMI iprirrd e e

\I] II\

Body Mass Index BMI Diabetes is a disease where too
<18.5 Underweight much sugar in the body leads to
18.5-24.9 Normal health problems

25-29.9  Overweight Recommended blood sugar
30+ Obese level <200

~Heavy Sweating
Fast Breathing
Weakness
Dizziness

Fatigue
Nausea/Vomiting
Cramps

Control & Prevention

Remain in normal BMI What To Do
Lose 7% body weight (for BMI>25 Relocate to cooler, shaded area
Avoid sugary foods Sit down
Exercise 30min 5 days/week Drink water or sports drink
See your doctor if experiencing symptoms  Fan and apply cool water to body




EMORY

M’SALUD

I La grasa corporal La presién arterial

Alta temperatura Indice de masa corporal ____

Indice de masa corporal

<18.5 Bajo de peso X
18.5-24.9 Nojrmal ? La diabetes es una enfermedad en la que

25-29.9 Sobrepeso el exceso de aztcar en el cuerpo conduce a
30+ Obesidad problemas de salud.
‘ I en la sangre recomendada <200

Sudor excesivo

Respiracion rapida

' Debilidad

Mareos

, \ Fatiga

Perder 7% del peso corporal (FOFBMI > 2! : N4auseas

Evitar los alimentos azucarados S Vémitos

Ejercitar 30 minutos 5 dias ala semana Calambres
Consulte a su médico si experimenta sintomas de insolacion

Qué hacer

Trasladarse a una zona mas fresca o con sombra
Sentarse

Beber agua o bebidas deportivas

Ventile y aplique agua frfa al cuerpo

MWE

EMORY
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Endeks Mas Ko

<18.5 Meg
18.5-249 Nomal
252290 Two gwo
30+ obez

Kontwol ak prevansyon

Rete nan nomal EMK

Pedi 7% nan pwa ko

Evite manje ki gen sik

Egzése 30 minit senk jou nan yon semen
Konsilte dokte ou si experimante sentom

Dyabet se yon maladi kote twop sik
nan ko a mennen lot pwoblém sante

Nivo sik nan san rekOmande

<200

Avétisman siy estres chale
Swe anpil

Respire rapid
Febles

Vetij

Fatig

Ke plen Vomisman

Kisa pou fe

deplase nan pi fre, zon fonse
chita

bwe dlo oswa espo bwe
fanatik ak aplike dlo fre nan ko




Farmworker Community Demographics

Age
Gender
Race/Ethnicity

Farmworker Risk Factors

BMI

Blood pressure

Serum analysis

Max core temperature during workday
Average dehydration levels

Reported HRI symptoms

Health SnapshotFARORKAY016
Study population Commonly reported

Heat-Related Iliness

Normal M Overweight B Obese symptoms

p p *
artICI ants Excessive
. . sweatin
100% Hispanic or o ¢
Latino
Headache
38 years 56%
(19-54)
Dehydration Dizziness
31%
Urine osmolality:
1.001-1.036
(Normal <1.020) FEMALE MALE Muscle
cramps
““m'“m 82% had at least one day 30%
above core temperature
e e 72% of participants threshold (100.4°F) Nausea/
1.023 end ﬂiewnrkday Vomiting
21%
["“"'“' <295) | | TN TNE Confusion
15%
Blood pressure ‘
Blood analysis o
Fainting

FEMALE
MALE

Hypertensive

Par‘ht:lpants referred for follow-up W Normal

1 o
\ MORY
P s 5 =
NG
12 cases of high &
cases of high blood 2 low BUN 1 potential
fasting glucose ressure I I 2 cases of anemia kmﬂ P Katherine Petzrman, MPH
(>120) p evels = NHW Schos of Nursin e
Emary Uni u:"sl"(

aPeterman@emory.e
#Mna marticinant anhe neosidad oonse recnancsr no hinlamical dats cnllactand




Participant Referrals In Apopka Summer 2016
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Future Directions

* Interventions, interventions, interventions...
* Mesoamerican Nephropathy
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Appendix



Serum creatinine

* 31% of participants had at least one workday with serum creatinine
above sex-specific limits OR an increase of >= 0.3 mg/dL on at least
one workday

 Sex specific limits:
* Males: >1.3 mg/dL
* Females: >1.1 mg/dL



Acute Kidney Injury (AKI)

 Kidney Disease Improving Global Health Outcomes (KDIGO) criteria is
based on serum creatinine change

AKI present Increase of post-shift serum creatinine by at least 0.3 mg/dL
OR
> 1.5 times the pre-shift creatinine

AKIl stage 1 > 0.3 mg/dL increase in serum creatinine
OR

1.5 to 1.9 times the pre-shift creatinine

AKI stage 2 2.0 to 2.9 times the pre-shift creatinine

AKI stage 3 > 3.0 times the pre-shift creatinine




AKI in Girasoles

Presence of AKI:

* 33% of participants had the criteria indicating AKI on at least one workday
e 28% on one workday
* 4% on two workdays
* 1% on three workdays

Stages of AKI:

* 26% had stage 1 AKIl on at least one workday; 3% on two; 0.5% on three
* 3% had stage 2 AKI on at least one workday

* 0.5% had stage 3 AKI on at least one workday




Normal ranges/cutoff value for hydration and
kidney markers

Hydration markers
Urine specific gravity (USG) USG <1.015: euhydrated
Serum osmolality 275-295 mOsm/kg

Kidney function markers

Serum creatinine Males: <1.1 mg/dL
Females: <1.3 mg/dL

Estimated glomerular filtration rate (eGFR) >90 ml/min/1.73m?

Blood urea nitrogen (BUN) 10-20 mg/dL

Serum potassium 3.5-5.2 mEqg/L or 3.5 -5.2 mmol/L
Serum sodium 136 — 145 mEq/L



