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W
hat w

ords com
e 

to m
ind w

hen you 
think of drought? 



H
ow

 m
any of those 

w
ords can connect 

to health? 



“Floods kill people, but droughts destroy civilizations.”
~U.S. G

overnm
ent O

fficial at a Drought M
eeting



D
rought has shaped 

our society
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ow
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C
urrent C

onditions 



D
roughts are changing



C
onnecting D

rought to H
ealth



Source: Adapted from
 EM

-D
AT: The O

FDA/CRED International D
atabase, Belgium

 2012
Keim

, M
E Extrem

e W
eather Events: the role of public health 

Percentage of disaster-deaths w
orldw

ide according to each category of 
clim

ate-related hazard, (1900-2013)



D
rought Im

pacts

Bell et al., 2016



1980-2018* N
O

AA B
illion-D

ollar D
rought D

isasters (C
PI-Adjusted)

$241 Billion Lost

2,993 Deaths

25 Events

N
O

AA N
ational Centers for Environm

ental Inform
ation (N

CEI) U
.S. Billion-D

ollar W
eather and Clim

ate Disasters (2018).https://w
w

w
.ncdc.noaa.gov/billions/



✓
Drought can be a slow

 evolving 
✓

The im
pacts are not im

m
ediate 

✓
Can require m

ultiple steps for health 
outcom

es
✓

Surveillance is not designed to connect 
drought and health

H
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ata
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rought:  Health Im

pact
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D
rought:  Health Im

pact
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Extrem
e H

eat and D
rought

Dust Bow
l

Bell et al., 2018



D
rought:  Health Im

pact
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Life C
ycle of C

occidioidom
ycosis 



Increasing Incidence of Valley fever

Shriber, J., Conlon, K. C., Benedict, K., M
cCotter, O

. Z., &
 Bell, J. E. (2017). Assessm

ent of Vulnerability to Coccidioidom
ycosisin Arizona and 

California.International Journal of Environm
ental Research and Public H

ealth,14(7), 680.



Valley Fever



A
dditional H
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plex Pathw
ays: M
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C
ausal Process D

iagram

Vins, H., Bell, J., Saha, S., &
 Hess, J. J. (2015). The m

ental health outcom
es of drought: a system

atic review
 and causal process 

diagram
. International journal of environm

ental research and public health, 12(10), 13251-13275.



D
rought and M

ortality
County-level M

ortality 

1980-2014





Age
Race

Gender
M

ean
M

ean 
IRR

95%
 HPD Interval

45-54
w

hite
M

ale
0.00678

1.0068
0.00243

0.0106

45-54
W

hite
Fem

ale
0.0109

1.0109
0.00604

0.0153

55-64
W

hite
M

ale
0.00582

1.0058
0.00317

0.00872

N
ebraska Study on D

rought and M
ortality:

Significant Positive R
elationships

Incidence Rate Ratio (IRR):
IRR less than 1 suggests decreasing m

ortality rates w
ith increasing 

drought severity and larger than 1 suggests increasing m
ortality rates 

w
ith increasing drought severity 



W
hat C

onnections 
D

o You See? 



Engagem
ent







Sum
m

it 
•

O
ver 50 attendees

Topics D
iscussed 

•
Environm

ental Exposure
•

W
ater Q

uality/Q
uantity

•
H

eat
•

Air Q
uality

•
D

isease
•

Valley fever and W
est N

ile
•

Vulnerable Populations
•

State, Local, and Tribal H
ealth 

D
epartm

ents
•

N
on-G

overnm
ent O

rganizations
•

International 
•

N
ext Steps 



Participants 
-
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-
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ycotic D
iseases B

ranch
-

C
D

C
/N
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G
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ublic 

H
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M
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W
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N
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S
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N
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C
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H
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-
N
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C
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N
O

A
A

/N
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D
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-
O

ak R
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and E
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-

P
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-
P
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m
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O
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-
U
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A
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O
utcom

es 
•

B
uilding C

ollaboration 
•

Establish local m
eetings and/or a yearly sum

m
it, w

hich w
ill focus on issues of drought, heat, 

health, and other related issues. 
•

C
om

m
unication and Education

•
Engage w

ith clim
ate and health com

m
unicators, including policym

akers, w
ho can assist in 

dissem
inating m

essages about drought to the w
ider public.

•
D

ata and Indicators
•

Assess drought indicators for scale and location, so that they can be adapted for health usage.
•

C
oordination and Im

plem
entation

•
Identify interdisciplinary team

s, and develop a com
m

unity of practice that can act as a 
w

orkgroup to achieve the goals of the im
plem

entation strategy. 
•

International Synergies 
•

Assess ongoing international activities and connect w
ith international groups/efforts for drought 

and health. Integrate know
ledge from

 existing efforts into future NIDIS w
orkshops.

•
Research

•
Explore interdisciplinary m

echanism
s for collaboration on research questions.

•
Resources and Support 

•
Create funding strategy, w

ith designations for tim
e, personnel, funds, and resources to address 

next steps. 



Engagem
ent Strategies 

Public Health Preparedness

Em
ergency Preparedness

Healthcare Preparedness



D
rought and H

ealth W
orkshop G

oals

•
Share the current state of know

ledge on drought and 
health

•
Identify gaps and needs for evidence-based 
research, capacity building, and com

m
unication

•
Engage and develop a drought and health 
com

m
unity of practice

•
Jointly develop a collaborative, m

ulti-partner N
ID

IS 
D

rought & Public H
ealth Strategy that builds upon 

Sum
m

it outcom
es.
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