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• N IO S H Clim ateChangeInitiative

• Discussion

T hefindingsandconclusionsinthispresentationhavenotbeenform ally dissem inated
by theN ationalInstituteforO ccupationalS afety andHealthandshouldnotbeconstrued

torepresentany agency determ inationorpolicy.M entionofcom pany tradenam esor
productsdoesnotconstituteendorsem entby theCentersforDiseaseControlandP revention



Climate Change

 Increasedtem perature

 Heavy precipitationevents

 Ecosystem shifts

 Extrem ew eather

 Drought

 W ildlandFire

 N ew andm odified
industries

P hotocourtesy ofU S GS

P hotoby Jam esM inot,courtesy ofN W S
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S ource:N O AA N CDC:http://nca2014.globalchange.gov/highlights/report-findings/our-changing-clim ate



S ource: 3rd N ationalClim ateAssessm enthttp://nca2014.globalchange.gov/report



Clim ateChangeandW orkers
• T em peratureExtrem es

• AirP ollution

• U V R adiation

• Extrem eW eather

• W ild-landFire

• Vector-borneandother
InfectiousDisease

• ChangesinBuilt
Environm ents

• Industrialtransitions

Im agecourtesy ofAIR S S cienceT eam ,N AS A/JP L

P hotoCourtesy ofU S FS
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MK1 e.g., valley fever, dengue, chikkungunya virus
Max Kiefer, 8/7/2014



HeatEvents
• T heassociationbetw eenclim atechangeandthefrequency

andintensity ofextrem eheateventsisnow w ellestablished

• Clim atechangem odelspredictthatheatw avesw illbecom e
m orefrequentandintense,especially inthehigherlatitude
areasthatarenotw elladaptedtothem

• Exposuretoextrem eheatisalready asignificantpublichealth
problem andtheprim ary causeofw eather-relatedm ortality
intheU .S .



Increased Ambient Temperature

 Heatexhaustion

 Heatstress/stroke

 Decreasedchem ical
tolerance

 Fatigue,Im paired
Judgm ent

 Increasedriskof
Injury

 O ther

R ateofGlobalW arm ing

R ed= higherrate

Im agecourtesy oftheN ationalAcadem y ofS cienceand w ascreated w ithdatafrom theGoddard
InstituteforS paceS tudies.



Air Pollution

 Elevatedtem peraturecanincreaselevelsofairpollution
 e.g.,ground levelozone,particulatem atter

 Im pactonbothoutdoorandindoorw orkers

 Aeroallergensandasthm a

 Expanded geographicrange

P hotoCourtesy ofU S GS



Ultraviolet Radiation

 Directeffectofclim atechange

 Depletionofstratospheric
ozone

 S unburn

 S kinCancer

 EyeDam age

 Enhancedphoto-toxicity

 Com binedexposurestoU V
andP AHs

 N um berofoutdoorw orkersat
riskw illincrease



Extreme Weather
Events

 M orefrequent

 Heavy precipitation,storm s,
floods

 Droughts

 Em ergency responseand
clean-upw orkers

 N ew and unanticipated
hazards

 M orefrequentand longerin
duration

 Disruptionofinfrastructure

 W orkerrisksinclude
traum aticinjury,stress,
fatigue,exposuretochem ical,
physical,andbiological
agents
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Wildland Fire

 Clim atechangew illresultinincreasednum bersand
expansionofw ildlandfires

 Hot,dry andw indy conditionsarefactorsconducivetofires

 Increasednum bersoffirefightersw illberequired

 Extendedfireseason

 Increasedw orkduration

 Clim atechangeinfluencesfireandfireactivity can
influenceclim ate

 O ccupationalrisksinclude: Heatstress,fatigue,sm oke
exposure,burns,injury



Satellite Image of California Wildland Fires





Vector-Borne and other Disease Hazards
 Clim aticvariables

influencepathogenand
diseasepatterns

 N ew and expanded
vectorranges

 L ongerperiodsofvector
activity

 L ym edisease,
Hantavirus,W estN ile
Virus,M alaria,Dengue,
Chikungunya

P hotoCourtesy oftheCDC
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Vector-Borne and other
Disease Hazards O utdoorw orkincreases

vulnerability

 W idevariety of
disciplinespotentially
affected

 Increasedpesticideuse

 Valley Fever
(Coccidioidom ycosis)

 Associatedw ithdust
storm s,dry condition

Culex tarsalis: VectorforW estN ileVirus



L ym eDisease

Confirm ed Casesin2001 = 17,029 Confirm ed Casesin2011 = 24,364

S ource: CentersforDiseaseControlandP revention,http://w w w .cdc.gov/lym e/stats/m aps/interactiveM aps.htm l



Valley Fever

S ource:CDC,http://w w w .cdc.gov/fungal/diseases/coccidioidom ycosis/causes.htm l







Developments in Arctic Region

• Oil & Gas Exploration

• Mining

• Shipping

• Commercial Fishing

• Tourism

• Support services – (associated)

• Emergency Response



 S hiftinindustrialinvestm ents

 N ew capacitiesandskillsw illbe
needed

 Geographicalshifts

 Agriculture

 R ecycling

 Em ergingindustries

Industrial Transitions and Emerging Industries

 Biodiesel

 N uclear

 S olar

 W ind

 Carbon
Captureand
S equestration

P hotocourtesy ofU S GS P hotocourtesy ofU S GSP hotocourtesy ofU S GS



W indT ow ersw ithIn-S itu R ecovery
U ranium w ells-W yom ing
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Construction/R e-P urposingforEnergy Efficiency:W hatw e
know w edon’tknow

How do we eliminate
hazards and minimize
risks in emerging
industries and
technologies?



W indT urbines

How do we transfer existing successful
practices to these new jobs?

 Fall protection

 Crane safety

 Control of hazardous energy

 Permit-required confined space



Changes in the Built Environment – Indoor Air Quality

 T ightbuildings

• R adon

• M old

 U nconditionedFactories

• Heat

 U nanticipatedim pactsof
new buildingdesigns

T hyssenKruppS teelU S A factory inCalvert,Alabam a.P hotocourtesy ofR euters



Are“ Green” JobsS afeforW orkers?



Construction: P athforw ardtoGreen

P ossibleS olutions:

• Integratesustainable
constructionsafety andhealth
w ithingreendesignand
constructionpractices

• Incorporatew orkersafety and
healthintoL EED oralternate
ratingsystem
– Construction,m aintenanceanduse

• Involveenergy and
environm entalprofessionalsand
studentsindesignandplanning
(P reventionby Design;chapters
inengineeringbooks)

Gambatese JA, Rajendran S, Behm MG.

Professional Safety 2007;52(5):28-35



Ensurecurrent,em erging,andanticipatedw orkersafety and

healthissuesassociatedw ithclim atechangeareappropriately

identifiedandprioritized,andtodeterm inethem ostim portant

actionsthatareappropriatetoaddress.

NIOSH Climate Change Workgroup Formation

P hotocourtesy ofU S GS P hotocourtesy ofU S GSP hotocourtesy ofU S GS



Schulte & Chun [2009]



NIOSH Activities

 Clim atechangedesignatedasaN IO S H Em phasisarea

 Form ationofN IO S H Clim ateChangeO ccupational
S afety and Health(CCO S H)W orkGroup

 Interdisciplinary

 Determ ineoccupationalsafety and healthissues

 Identify gapsinw orkerprotection

 Develop a research agenda



NIOSH Activities, cont.

 O therCCO S H w orkgroupgoals:

 M akerecom m endationsforw orkersafety and
healthim provem ents

 T opicP ageand Blog

 Establishand m aintainareferencedatabase

 Developanddissem inatecom m unication
products

 P articipateoninteragency initiativestoensure
occupationalsafety and healthisincluded asa
corecom ponentofpublichealth



Elements of a Research Agenda

• Determ inethelinksbetw eenclim atechangeand
occupationalhazards

• Identify,evaluate,andcharacterizetheselinks

• Identify thenum berofw orkersand subpopulations
affectedby directandindirecteffectsofclim atechange

• Identify,evaluateand categorizecontrolm ethodsand
adaptiveresponsestoreduceorelim inatetheim pactof
clim atechangeonw orkersafety andhealth

• Developrecom m endationsandguidance

• Developnew and riskassessm entm ethods



Elements of a Research Agenda, cont.

• Developandassessriskcom m unicationm echanism sand
strategies

• Developleadingindicatorsofclim ate-potentiatedhealth
effects

• S entinelevent/early w arningsystem s

• Determ inem echanism sforestablishingasurveillance
system

• identify clim atechangesafety andhealthinjuriesandillness,
• trackw orkers
• m aintainrecordsofexposure/im pactsrelatedtoclim ate

change



Identifying Workers and Facilities Likely to be
Impacted by Severe Weather Events Stemming from
Climate Change: a Geospatial Approach

This image cannot currently be displayed.
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Key Domestic Partners

• National Center for Environmental
Health

• National Institute of Environmental
Health Sciences

• National Oceanic and Atmospheric
Administration

• Environmental Protection Agency

This image cannot currently be displayed.

This image cannot currently be displayed.

This image cannot currently be displayed.

This image cannot currently be displayed.



O S H inclusionin
theInteragency
Clim ateChange

and Hum an
HealthR eport

This image cannot currently be displayed.

This image cannot currently be displayed.



S um m ary
 T hereisstrongevidencethatclim atechangeisandw illpresentO S H hazards

 Am plificationofexistinghazards(prevalence,distribution,andseverity)
 U nanticipated hazards
 interactionsofknow nhazardsandnew conditionsleadingtonew hazardsand

risks

 R esearchisneededtobettercharacterizeandunderstandhow O S H m ay be
associated w ithclim atechangeevents
 S pecifichazards,populationsatrisk,surveillance,sentinelevents,risk

assessm entand m anagem ent,indicatorsandpreventiveactionsandoptions,
com m unication

 T hereism uchw ecandousingestablished toolsandstrategies

 Integratingclim atechangeandO S H intoacom prehensiveadaptation
planningprocessw illyieldthelargesthealthim provem entsandsavings



JenniferL incoln
AlaskaP acificO ffice

(907)271-2382
jlincoln@ cdc.gov

M ax Kiefer
W esternS tatesO ffice

(303)236-5944
m kiefer@ cdc.gov



Questions/Discussion?
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