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Malaria History U.S.Malaria History U.S.
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Poverty IndexPoverty Index
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Poverty Index?Poverty Index?
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The Problem:The Problem:

!! !! T, T, !! PptnPptn  "  "  # # Malaria in U.S.??Malaria in U.S.??

!! Does Risk = $$Does Risk = $$

!! IF SO IF SO "  "  Disease Control?Disease Control?

          "" Vector Control?Vector Control?

        "  "  Business-as-Usual?Business-as-Usual?



Questions to ConsiderQuestions to Consider

" Correlation?

"Temp vs. Malaria incidence

"Pptn vs. Malaria incidence

"Poverty vs. Malaria incidence

" Effect of global warming?



Questions to ConsiderQuestions to Consider

! Precautionary/Preventative Measures?
!  Costs and Risks of Measures
!  Costs and Risks of BAU?
!  Value of statistical life? (ie: How much are

we willing to pay to reduce risk of malaria
outbreaks?)

#  Mississippi as Case Study



Datasets Used - MississippiDatasets Used - Mississippi
¥CLIMATE

¥NOAA NCDC CIRS ClimateDivision

- IDIV 2209, 2210

- 1917-1948

¥DEVELOPMENT INDEX

¥Mississippi Department of Health

¥Infant Mortality (Deaths/1,000 Live
Births) 1917-1948

¥MALARIA MORBIDITY RATE

¥Mississippi Department of Health

¥Brierly, W; ÒMalaria and Socio-Economic Conditions in
MississippiÓ; Social Forces 23(4)  p. 451-459



¥Data to EXCEL workbook

¥Calculated individual CORRELATIONS
between predictors and malaria morbidity

¥Used CLIMATE FORECASTS to estimate
Temp PROBABILITIES

¥Used REGRESSION to PREDICT future rates
of malaria incidence with T !

¥Calculated COSTS of malaria prevention and
used EMV for strategic DECISION

¥USE MODELS?

MethodsMethods



CorrelationsCorrelations

!! Temperature andTemperature and
Malaria MorbidityMalaria Morbidity

$$ R= -0.062R= -0.062

$$ Z= -0.347Z= -0.347
Average Annual Mississippi Temperature 1917-1948
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CorrelationsCorrelations

!! Precipitation andPrecipitation and
Malaria MorbidityMalaria Morbidity

$$ R= -0.25R= -0.25

$$ Z= -1.37Z= -1.37

Malaria Morbidity in Mississippi 1914-1948
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Average Annual Mississippi Precipitation 1917-1948
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Malaria Morbidity in Mississippi 1914-1948
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Mississippi Infant Mortality Rate 1917-2003
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!! Infant Mortality andInfant Mortality and
Malaria MorbidityMalaria Morbidity

$$ R= 0.89R= 0.89

$$ Z= 4.95Z= 4.95



Confounder:Confounder:

!! Overlap between infant mortality andOverlap between infant mortality and
malaria morbidity?malaria morbidity?

$$ Different rates of declineDifferent rates of decline

$$ No other available, reliable proxy dataNo other available, reliable proxy data

$$ Overall conclusions to be supported byOverall conclusions to be supported by
observations and other studies (observations and other studies (BrierlyBrierly 1945, 1945,
terter  VeenVeen 2005, CDC 2004, IPCC 2001) 2005, CDC 2004, IPCC 2001)



Malaria Deaths by Age GroupMalaria Deaths by Age Group
Percentage of total malaria deaths by age group 

USA death registration area, 1900-1946
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Calculating CostsCalculating Costs



Calculating CostsCalculating Costs

!! Compare EMV(DC) vs. EMV(VC) vs. EMV(NC):Compare EMV(DC) vs. EMV(VC) vs. EMV(NC):

!! EMV(DC)= E(W)+E(N)+E(C)EMV(DC)= E(W)+E(N)+E(C)

!! E(W)E(W)
==pWpW**pApA**loss+pWloss+pW*pw/i**pw/i*pOpO/B*/B*loss+pWloss+pW*pw/i**pw/i*pN/pN/
B+pWB+pW**pBpB*loss = 225,288,662*loss = 225,288,662

!! EMV(DC)=EMV(DC)=
225,228,662+175,224,515+100,128,294225,228,662+175,224,515+100,128,294

!! 500,641,471500,641,471



Calculating CostsCalculating Costs

!! EMV(VC)= E(W)+E(N)+E(C)EMV(VC)= E(W)+E(N)+E(C)

!! = 7,865,401+6,117,534+3,495,734= 7,865,401+6,117,534+3,495,734

!! = = 17,478,66817,478,668

!! EMV(NC)= E(W)+E(N)+E(C)EMV(NC)= E(W)+E(N)+E(C)

!! ==
1,097,415,000+853,545,000+487,740,0001,097,415,000+853,545,000+487,740,000

!! = 2,438,700,000= 2,438,700,000

!! PICK VC PICK VC ÐÐ VECTOR CONTROL!! VECTOR CONTROL!!



Implications for the FutureImplications for the Future

!! Anticipated warming of as much as 1Anticipated warming of as much as 1¡C by¡C by
2030 (Mitchell 2002)2030 (Mitchell 2002)

!! Warmer temperatures have NO EFFECTWarmer temperatures have NO EFFECT
on Mississippi mosquito vectoron Mississippi mosquito vector

$$ # Months suitable for mosquito and parasite# Months suitable for mosquito and parasite
populationspopulations

$$ # Months suitable for parasite transmission# Months suitable for parasite transmission

! Therefore:

# No need for additional preventive
spending IF infrastructure spending is
maintained.



ButButÉÉ .(a hypothetical).(a hypothetical)

!! What if shift away from infrastructureWhat if shift away from infrastructure
spending?spending?

!! What if warming trend plateaus, reverses,What if warming trend plateaus, reverses,
or exceeds predictions?or exceeds predictions?



ConclusionsConclusions

!! CHOOSE VECTOR-CONTROLCHOOSE VECTOR-CONTROL

!! Min. early InvestmentMin. early Investment

!! Effective ControlEffective Control

!! Cost-effective SolutionCost-effective Solution

!! EVEN WITH UNCERTAINTYEVEN WITH UNCERTAINTY

!! ButButÉÉ Socio-economic factors > Climate factorsSocio-economic factors > Climate factors
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