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Malaria Histery U.S.

Avg Malaria Mortality 19**-1946

Source: ter Veen, A. (2004)




Poverty Index

Avg per capita Personal Income per State (1929-1946)

Source: ter Veen, A. (2004)




Poverty Inaex?

== Average rates
~=White population
== Black population
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T'he Problem:

L T Ppin * - # Malaria in U.S. 272
| Does Risk = $$
I |[F SO " Disease Control?

* Vector Control?
Business-as-Usual?
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Questions to Consider

+ Correlation?
"Temp vs. Malaria incidence
"Pptn vs. Malaria incidence
"Poverty vs. Malaria incidence

" Effect of global warming?




Questions 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?)

# Mississippl as Case Study




Datasets Used - Mississippl

WOAA NCDC CIRS ClimateDivision
- IDIV 2209, 2210
-1917-1948

¥Mississippi Department of Health

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

¥Mississippi Department of Health

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




Methods

¥YData to EXCEL workbook

¥Calculated individual CORRELATIONS
between predictors and malaria morbidity

YUsed CLIMATE FORECASTS to estimate
Temp PROBABILITIES

YUsed REGRESSION to PREDICT future rates
of malaria incidence with T !

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

WSE MODELS?




Correlations

Malaria Morbidity in Mississippi 1914-1948
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Correlations

Cases of Malaria/100,000

Average Rainfall (inches)
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Correlations

Malaria Morbidity in Mississippi 1914-1948

8,000 -
el . I el | J.I
gggg[&/tjr%tjrrﬁl;gg[vmﬁfnfttrv
) T J
5,000 -
4,000+ ~y— fjf\\ /'/ *
3,000 —thgfgé) Y
2,000 ¢
1,000
) 7 — (o=
o by =295 ‘ ‘ ‘
1910 1915 1920 1925 1930 1935 1940 1945 1950

Year

population

Cases of Malaria/100,000

Mississippi Infant Mortality Rate 1917-2003

Deaths/1,000 Live Births

1915 1920 1925 1930 1935 1940 1945 1950

Year




Confounder:

I Overlap between infant mortality and
malaria moerbidity?
s Different rates of decline
s No other available, reliable proxy data

s Overall conclusions to be supported: by
observations and other studies (Brierly 1945,
ter Veen 2005, CDC 2004, IPCC 2001)




Malaria Deaths by Age Group

Source: ter Veen, A. (2004




Calculating Costs

Above 300.000.000
Outbreak
P=i3 502.138.236

500,000,000
‘No outbreak P=0.7

P=53 302.138.236

— 500,000,000
No outbreak P=0.7
Qutbreak

No outbreak P=0.7

17.478.668
A Outbreak

< 17,478,668

No outbreak P=07

17.478.668
17.478.668 Outbreak
o T 3

v.J
<_—_-17,478,668
%out%trxggﬁeak P07 |

<"G.3
—_— 17478668

No outbreak P=0.7
Outbreak

2.438.700.000

R
No outbreak P=0.7
OQOutbreak

359_-3— 2.438.700.000

0
No outbreak
P=0.7

EMV (DC)

warming 2252886619
normal 175,224,514 8
cooling 100,128,294 .2
EMV (DC)$500.641.470.80

EMV (VO)

warming 7.865.400.6
normal 6.117.533.8
cooling 3.495.733.6
EMV (VC)$17.478.668.00

EMV (NC)

warming 1,097 415,000
normal 853,545,000
cooling 487.740.000

EMV (NC)$2.438,700,000.00




Calculating Costs

Compare EMV(DC) vs. EMV(VC) vs. EMV(NC):
EMV(DC)= E(W)+E(N)+E(C)

E(W)
=pW*pA*loss+pW*pw/i*pO/B*loss+pW*pw/i*pN/
B+pW*pB*loss = 225,288,662

EMV(DC)=
225,228,662+175,224,515+100,128,294
500,641,471




Calculating Costs

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

= 7,865,401+6,117,534+3,495,734
= 17,478,668

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

1,097,415,000+853,545,000+487,740,000
= 2,438,700,000
PICK VC BDVECTOR CONTROL!




Implications for the FEuture

| Anticipated warmming of as much as 1;C by

| Z026Lfhdiichell 2002)

# No need for additional preventive
| Warspendew pendtasesdiarecs pEOdREREC T
on NNaYI&iesi mosquito vector

s # Months suitable for mosguito and parasite
populations

s # Months suitable for parasite transmission




ButE .(a hypothetical)

I What It shiiit away: from Infrastructure
Spending?

I What It warming trend plateaus, reverses,
Ol exceeds predictions?




Conclusions

I CHOOSE VECTOR-CONTROL

Min. early Investment
Effective Control

| Cost-effective Solution
EVEN WITH UNCERTAINTY

ButE Socio-economic factors > Climate factors
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