Disease Ecology



Disease Ecology

The ecological study of host-pathogen
interactions within the context of their
environment and evolution.
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Pathogens can be transmitted in many
ways

* Direct contact between hosts
* Through air, water, soil or other surfaces

 Biting arthropods—> Vector




¥
" West Nile Virus

* Virus in the family Flaviviridae

* Most infections in people (80%) are
asymptomatic

* The most common symptoms are similar to
the flu

— Encephalitis in rare cases



West Nile Virus Transmission Cycle

Incidental hosts

Primary transmission cycle

*WNYV infects 330 species of birds!



What influences human WNV
prevalence?

1. Vector density
* Temperature

* Staghant water Stagnant Water:

Steps for Prevention
D G\ &

All mosquitoes need water to breed.
Adult mosquitoes can rest in grass,
shrubbery, or other foliage, but they
never breed there. Mosquitoes lay
their eggs in standing watei

Empty water from all containers
and outdoor items:
Flower pots * Buckets « Tires *
Children's toys « Bird baths

DO Maintain your swimming pool
DO Report all swimming pools
with stagnant water
Report incidents
817-392-EASY (3279)

FORT WORTH.

CODE COMPLIANCE ‘




What influences human WNV
prevalence?

2. Hosts
Bird species vary in their susceptibility to WNV
“reservoir competence”

— Some die before the pathogen replicates in high
numbers, while others are unaffected and
produce high viral titers




Objective in lab:

* Look for spatial associations between infected
reservoir hosts (birds), vectors (mosquitoes),
veterinary (horses), and sentinel animals
(chickens) and human WNYV cases

— phi coefficient
* Look for temporal associations between infected

reservoir hosts (birds), vectors (mosquitoes), and
sentinel animals (chickens) and human WNV

cases
— Pearson’s product-moment correlation




Determining spatial association: Phi-coefficient

Year: 2010

Infected No Yes
mosquito?

Infected Yes
Human?
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(15%x32)—=(2%9)
JCF15)(O+32)C +9)(15+32) =70

*Phi values range between -1 (perfect negative
association) and 1 (perfect positive association. A
phi value of 0 indicated no relationship.




Determining temporal association:
Pearson’s product-moment correlation (r)

http://www.vassarstats.net/corr_big.html

X Y
Data Entry Data Report
Year Bird cases Human cases
210 65 210____65 -43.9874
2002 210 65 188 79 18879 -6.869
2006 188 79 323 212 323_ 212 -15.7317
135 47 135__ 47 16.8252
2007 323 212 398 284 398__ 284 -22.5443
198 78 198__ 78 -18.3774
2008 135 47 148 53 148___ 53 9.1644
399 291 399 291 -16.5951
2009 398 284 300 269 300___269__ 65.4375
276 247 276____247___ 68.6575
2010 198 78 192 85 19285 -5.0724
2011 148 53 216 93 216____ 93 -22.2924
183 72 183 72 -8.6149
2012 399 291
2013 300 269
2014 276 247 Please remember to Column 1: X
perform the Data Check Column 2: Y
2015 192 85 procedure. Column 3: Residual
il 2l e Reset Calculate
2017 183 72




Human cases
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Mean 243.5385 144.2308
Variance @ 7737.7692 9653.6923
Std.Dev. 87.9646 98.2532
Std.Err. 24.397 27.2505
Y Std. Err. of
r r Slope Intercept Estimate
0.9408 0.8851 1.050835 -111.687874 34.7861
df one- tailed <.0001
9.21 11 two-tailed <.0001

0.95 and 0.99 Confidence Intervals for rho




