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The Arctic Region

Arctic Human Development Report 2004



Indigenous peoples of the Arctic Indigenous peoples of the Arctic 
Live in Small Remote CommunitiesLive in Small Remote Communities

•• Dependent on the Dependent on the 
land for livelihoodland for livelihood

•• Little economic Little economic 
InfrastructureInfrastructure

•• Hunt, fish and gather Hunt, fish and gather 
for foodfor food

•• Marginal Public Health Marginal Public Health 
or acute care systemsor acute care systems



Health Concerns of Indigenous Health Concerns of Indigenous 
Arctic populationsArctic populations

•• Life expectancy lowerLife expectancy lower
•• Higher infant mortalityHigher infant mortality
•• Rising rates of cancer and heart diseaseRising rates of cancer and heart disease
•• High mortality for unintentional injury & suicideHigh mortality for unintentional injury & suicide
•• High prevalence of certain infectious diseasesHigh prevalence of certain infectious diseases
•• Health impacts of:Health impacts of:

–– Environmental pollutantsEnvironmental pollutants
–– Rapid economic changeRapid economic change
–– Climate changeClimate change

At highest risk for health impacts of climate change



Climate Change in the ArcticClimate Change in the Arctic

•• Rapid warming results in melting of permafrostRapid warming results in melting of permafrost
–– Erosion of riverbanksErosion of riverbanks
–– Sinking of ground surfaceSinking of ground surface
–– Damage to buildingsDamage to buildings
–– Disruption to sanitation infrastructureDisruption to sanitation infrastructure

The villages of The villages of ShishmarefShishmaref and and KivalinaKivalina face relocation face relocation 



Health Impacts of Climate Change in Health Impacts of Climate Change in 
the Arcticthe Arctic

•• Increase in unintentional injuryIncrease in unintentional injury
•• Impact on mental and behavioral healthImpact on mental and behavioral health
•• Impact food securityImpact food security

–– Reduced access to marine, land animals and bird populationsReduced access to marine, land animals and bird populations
•• Displacement of wildlifeDisplacement of wildlife
•• Change in migration patternsChange in migration patterns
•• Infectious diseases of subsistence speciesInfectious diseases of subsistence species

–– Increase in environmental contaminants  Increase in environmental contaminants  
–– Move to non traditional processed Move to non traditional processed ““westernwestern”” foodfood

•• Increase in Increase in ““modernmodern”” diseasesdiseases
–– Obesity, diabetes, cardiovascular diseasesObesity, diabetes, cardiovascular diseases

•• Importation of food borne infectionsImportation of food borne infections
–– Processed foods, fresh fruit vegetables Processed foods, fresh fruit vegetables 



Opening of the Arctic to ShippingOpening of the Arctic to Shipping

•• BenefitsBenefits
–– FuelFuel--saving shortsaving short--cutscuts
–– Access to oil gas mineralsAccess to oil gas minerals
–– TourismTourism
–– EmploymentEmployment
–– Access to acute care and Access to acute care and 

Public HealthPublic Health
•• RisksRisks

–– Change in populationChange in population
–– Loss of culture and traditional Loss of culture and traditional 

way of lifeway of life
–– Health impacts of Health impacts of 

modernizationmodernization
–– Importation of infectious Importation of infectious 

diseasesdiseases
Greenland

Northern Canada

Norway

Russian FederationUS (Alaska)



Infectious Diseases of Concern In Infectious Diseases of Concern In 
Arctic RegionsArctic Regions
•• Invasive bacterial diseases (pneumonia; meningitis)Invasive bacterial diseases (pneumonia; meningitis)

–– Streptococcus Streptococcus pneumoniaepneumoniae
–– Haemophilus influenzaeHaemophilus influenzae

•• TuberculosisTuberculosis
•• Gastrointestinal infectionsGastrointestinal infections
•• Influenza and other respiratory virusesInfluenza and other respiratory viruses
•• MethicillinMethicillin resistant resistant staphstaph aureusaureus (MRSA)(MRSA)

–– Antimicrobial resistanceAntimicrobial resistance
•• Sexually transmitted infectionsSexually transmitted infections

–– Chlamydia, gonorrhea, HIVChlamydia, gonorrhea, HIV
•• BotulismBotulism
•• Tick Borne EncephalitisTick Borne Encephalitis
•• Parasitic diseasesParasitic diseases

–– EchinococcusEchinococcus multilocularismultilocularis; ; EchinococcusEchinococcus granulosisgranulosis



Potential Impact of Climate Change on Infectious Potential Impact of Climate Change on Infectious 

Diseases in the ArcticDiseases in the Arctic

•• Inadequate housing and sanitationInadequate housing and sanitation
–– Indoor crowding, smokingIndoor crowding, smoking

•• Inadequate water supplyInadequate water supply--Damage to the water supply Damage to the water supply 
infrastructureinfrastructure--flooding, loss of permafrost foundation  flooding, loss of permafrost foundation  
–– Invasive bacterial diseases (pneumonia; meningitis)Invasive bacterial diseases (pneumonia; meningitis)

•• Streptococcus Streptococcus pneumoniaepneumoniae
•• HaemophilusHaemophilus influenzaeinfluenzae

–– TuberculosisTuberculosis
–– Gastrointestinal infectionsGastrointestinal infections

•• GiardiaGiardia spsp
•• CryptosporidiumCryptosporidium
•• Hepatitis AHepatitis A

–– Influenza and other respiratory virusesInfluenza and other respiratory viruses
–– MethicillinMethicillin resistant resistant staphstaph aureusaureus (MRSA)(MRSA)



Hospitalization Rates for Hospitalization Rates for ““HighHigh”” and and ““LowLow”” 
Water Service Regions, Alaska, 2000Water Service Regions, Alaska, 2000--20042004
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Potential Impact of Climate Change on Infectious Potential Impact of Climate Change on Infectious 
Diseases in the ArcticDiseases in the Arctic

•• Food StorageFood Storage
–– Above ground drying and Above ground drying and 

smokingsmoking
–– Below ground storageBelow ground storage
–– FermentationFermentation

•• ClostridiumClostridium botulinumbotulinum



Potential Impact of Climate Change on Infectious Potential Impact of Climate Change on Infectious 
Diseases in the ArcticDiseases in the Arctic

•• GastroenteritisGastroenteritis
–– VibroVibro parahemolyticusparahemolyticus

•• Ubiquitous in marine environmentsUbiquitous in marine environments
•• Associated with fish/shellfish Associated with fish/shellfish 
•• Causes gastroenteritisCauses gastroenteritis
•• Outbreaks associated with farm seawater mean Outbreaks associated with farm seawater mean 

temperatures of >15Ctemperatures of >15C
•• Outbreaks increasing since 1997Outbreaks increasing since 1997

–– CaliforniaCalifornia
–– WashingtonWashington
–– British ColumbiaBritish Columbia
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Potential Impact of Climate Change on Infectious Potential Impact of Climate Change on Infectious 
Diseases in the ArcticDiseases in the Arctic

•• GastroenteritisGastroenteritis
–– GiardiaGiardia lamblialamblia

•• Beaver common host Beaver common host 
•• Range expanding Range expanding 

northward in Alaska northward in Alaska 
and Canadaand Canada

•• Expansion of habitat Expansion of habitat 
may result in may result in 
appearance of disease appearance of disease 
in new regions.in new regions.



Potential Impact of Climate Change on Infectious Potential Impact of Climate Change on Infectious 
Diseases in the ArcticDiseases in the Arctic

•• EchinococcusEchinococcus multilocularismultilocularis
–– Parasitic tape worm disease Parasitic tape worm disease 
–– Human accidental hostHuman accidental host
–– CystCyst--like lesions in liverlike lesions in liver
–– Vectors are foxes, rodents (voles)Vectors are foxes, rodents (voles)
–– Dogs and man accidental hostsDogs and man accidental hosts
–– ClimateClimate--favoring expansion of habitat may result in appearance of favoring expansion of habitat may result in appearance of 

disease in new regions.disease in new regions.

Endemic regions where Echinococcus sp life cycle has been established



Potential Impact of Climate Change on Infectious Potential Impact of Climate Change on Infectious 
Diseases in the ArcticDiseases in the Arctic

•• West Nile virusWest Nile virus
–– Emerged in US 1999Emerged in US 1999-- 

outbreak of encephalitis outbreak of encephalitis 
–– Infects mosquitoes, birds, Infects mosquitoes, birds, 
–– Humans, horses deadHumans, horses dead--end end 

hostshosts
–– Mosquito vectors in Alaska Mosquito vectors in Alaska 

and Canadaand Canada
•• A. A. vexansvexans
•• C.pipiensC.pipiens
•• C.resuansC.resuans

–– Dead bird surveillance Dead bird surveillance 
conducted 2000conducted 2000--20062006

–– Furthest north 53Furthest north 53--5757oo L L 
North 2004North 2004

West Nile Virus Surveillance-Dead Birds 2004

West Nile Virus Surveillance-Dead Birds 2007



Public Health ActionsPublic Health Actions

•• Build on existing public health capacityBuild on existing public health capacity
•• Track infectious diseases & trendsTrack infectious diseases & trends

–– Surveillance Surveillance 
•• Climate sensitive diseasesClimate sensitive diseases

–– Respiratory and skin infections Respiratory and skin infections 
–– Gastrointestinal infections Gastrointestinal infections 
–– Aseptic meningitis (WNV, Lyme disease TBE)Aseptic meningitis (WNV, Lyme disease TBE)

•• Expand Circumpolar Monitoring NetworksExpand Circumpolar Monitoring Networks
–– Harmonize methods, registries, laboratoryHarmonize methods, registries, laboratory
–– Use existing networksUse existing networks

Arctic CouncilArctic Council
International Union for Circumpolar HealthInternational Union for Circumpolar Health
International Network for Circumpolar Health ResearchersInternational Network for Circumpolar Health Researchers

–– International Circumpolar Surveillance (ICS)International Circumpolar Surveillance (ICS)
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• Reference labs
• Clinical labs
Participants shown
in dark grey

Parkinson, AJ., Butler, JC.  Emerging Infectious Disease January 2008



Public Health ActionsPublic Health Actions
•• Investigate outbreaksInvestigate outbreaks

–– Gastroenteritis, aseptic meningitis, botulismGastroenteritis, aseptic meningitis, botulism
–– Are these related to climate or weather?Are these related to climate or weather?
–– Develop science based support for public health actions Develop science based support for public health actions 

•• Conduct ResearchConduct Research
–– Baseline data is neededBaseline data is needed
–– Understand the associations between weather, weather Understand the associations between weather, weather 

extremes, climate and infectious disease emergenceextremes, climate and infectious disease emergence

•• Ensure sufficient public health capacityEnsure sufficient public health capacity
–– Remote regions, staff shortages, lack of trainingRemote regions, staff shortages, lack of training

•• Community based partnershipsCommunity based partnerships
–– Education, outreach & communicationEducation, outreach & communication
–– Community based monitoring networks  Community based monitoring networks  



ConclusionConclusion

•• Indigenous populations vulnerable to climate Indigenous populations vulnerable to climate 
changechange

•• May see increase in:May see increase in:
–– Respiratory diseasesRespiratory diseases

•• Influenza, RSV, pneumonia, skin infections (MRSA)Influenza, RSV, pneumonia, skin infections (MRSA)

–– FoodFood--borne diseasesborne diseases
•• Botulism, gastroenteritis (Botulism, gastroenteritis (GiardiaGiardia, , HepHep A)A)

–– ArboviralArboviral and other and other zoonoticzoonotic infectionsinfections
•• West West nilenile, Tick borne encephalitis, , Tick borne encephalitis, echinococcusechinococcus



ConclusionsConclusions
•• Public Health ResponsePublic Health Response

–– Enhance the public health capacityEnhance the public health capacity
–– Surveillance and monitoringSurveillance and monitoring

•• Expand networks (ICS)Expand networks (ICS)
•• Detection of trends over larger geographic areaDetection of trends over larger geographic area

–– Investigate outbreaksInvestigate outbreaks
–– ResearchResearch

•• Relationship between climate and infectious diseasesRelationship between climate and infectious diseases
•• Science based intervention Science based intervention 
•• Develop baseline dataDevelop baseline data

–– Community based monitoringCommunity based monitoring
•• Standardize data collectionStandardize data collection
•• Link to regional, national international healthLink to regional, national international health



•• More Information: More Information: 
Alan J ParkinsonAlan J Parkinson
CDCCDC
Arctic Investigations ProgramArctic Investigations Program
Anchorage AlaskaAnchorage Alaska
(907) 729 3407(907) 729 3407
ajp1@cdc.govajp1@cdc.gov

www.cdc.gov.eid/content/14/1/contents_v14n1
*"The findings and conclusions in this report *"The findings and conclusions in this report 
are those of the are those of the authors(sauthors(s) and do not ) and do not 
necessarily represent the official position of necessarily represent the official position of 
the Centers for Disease Control and Prevention"the Centers for Disease Control and Prevention"
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