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Disease	
  Ecology	
  

The	
  ecological	
  study	
  of	
  host-­‐pathogen	
  
interac;ons	
  within	
  the	
  context	
  of	
  their	
  
environment	
  and	
  evolu;on.	
  



Pathogens	
  can	
  be	
  transmiBed	
  in	
  many	
  
ways	
  

•  Direct	
  contact	
  between	
  hosts	
  	
  
•  Through	
  air,	
  water,	
  soil	
  or	
  other	
  surfaces	
  
•  Bi;ng	
  arthropods!	
  Vector	
  



West	
  Nile	
  Virus	
  

•  Virus	
  in	
  the	
  family	
  Flaviviridae	
  

•  Most	
  infec;ons	
  in	
  people	
  (80%)	
  are	
  
asymptoma;c	
  

•  The	
  most	
  common	
  symptoms	
  are	
  similar	
  to	
  
the	
  flu	
  
– Encephali;s	
  in	
  rare	
  cases	
  



West	
  Nile	
  Virus	
  Transmission	
  Cycle	
  

Primary	
  transmission	
  cycle	
  

*WNV	
  infects	
  330	
  species	
  of	
  birds!	
  

Incidental	
  hosts	
  



What	
  influences	
  human	
  WNV	
  
prevalence?	
  

1.  Vector	
  density	
  
•  Temperature	
  

•  Stagnant	
  water	
  



What	
  influences	
  human	
  WNV	
  
prevalence?	
  

2.	
  Hosts	
  
Bird	
  species	
  vary	
  in	
  their	
  suscep;bility	
  to	
  WNV	
  

“reservoir	
  competence”	
  
– Some	
  die	
  before	
  the	
  pathogen	
  replicates	
  in	
  high	
  
numbers,	
  while	
  others	
  are	
  unaffected	
  and	
  
produce	
  high	
  viral	
  ;ters	
  



Objec;ve	
  in	
  lab:	
  

•  Look	
  for	
  spa$al	
  associa;ons	
  between	
  infected	
  
reservoir	
  hosts	
  (birds),	
  vectors	
  (mosquitoes),	
  
veterinary	
  (horses),	
  and	
  sen;nel	
  animals	
  
(chickens)	
  and	
  human	
  WNV	
  cases	
  
–  phi	
  coefficient	
  

•  Look	
  for	
  temporal	
  associa;ons	
  between	
  infected	
  
reservoir	
  hosts	
  (birds),	
  vectors	
  (mosquitoes),	
  and	
  
sen;nel	
  animals	
  (chickens)	
  and	
  human	
  WNV	
  
cases	
  
–  Pearson’s	
  product-­‐moment	
  correla;on	
  



Determining	
  spa>al	
  associa>on:	
  Phi-­‐coefficient	
  

Infected	
  
mosquito?	
  

No	
   Yes	
  

Infected	
  
Human?	
  

Yes	
   a	
   b	
  

No	
   d	
   c	
  

Year:	
  2010	
  



Infected	
  
mosquito?	
  

No	
   Yes	
  

Infected	
  
Human?	
  

Yes	
   a	
   b	
  

No	
   d	
   c	
  

Infected	
  
mosquito?	
  

No	
   Yes	
  

Infected	
  
Human?	
  

Yes	
   3	
   15	
  

No	
   32	
   9	
  

=.70	
  

*Phi	
  values	
  range	
  between	
  -­‐1	
  (perfect	
  nega;ve	
  
associa;on)	
  and	
  1	
  (perfect	
  posi;ve	
  associa;on.	
  	
  A	
  
phi	
  value	
  of	
  0	
  indicated	
  no	
  rela;onship.	
  



Determining	
  temporal	
  associa>on:	
  	
  
Pearson’s	
  product-­‐moment	
  correla>on	
  (r)	
  

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

Year	
   Bird	
  cases	
   Human	
  cases	
  

2002	
   210	
   65	
  

2006	
   188	
   79	
  

2007	
   323	
   212	
  

2008	
   135	
   47	
  

2009	
   398	
   284	
  

2010	
   198	
   78	
  

2011	
   148	
   53	
  

2012	
   399	
   291	
  

2013	
   300	
   269	
  

2014	
   276	
   247	
  

2015	
   192	
   85	
  

2016	
   216	
   93	
  

2017	
   183	
   72	
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