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FAculty “Cheat sheet” for STRUCTURED EXERCISES

The answers here are based on using the Supplements with CA as the exemplar state; answers will vary depending on the state examined or if data were used from the suggested websites.

Part I. Examining Maps of West Nile Virus Incidence and Reported Cases from the CDC

1. WNV Human Neuroinvasive Disease Incidence Maps 

a. What do the maps show? The maps show the distribution of human neuroinvasive disease 


(encephalitis and/or meningitis) incidence occurring during a particular year. The number 

of human cases is colored according to incidences of three different ranges (.01 to 9.99, 10 

to 99.99 and greater than 100 per million). Any WNV activity (human, mosquito, 


veterinary, avian and 
sentinel data) is represented in light green.

b. How many years did it take for any WNV activity to reach the West Coast? It took three years for 

any WNV activity to reach the West Coast.

c. How many years did it take for any state on the West Coast to report an incidence per million 

greater than 100 or more cases? It took six years for any state on the West Coast to report an incidence per million greater than 100 or more cases. 


d. Are there regions of the US with more or less WNV? Just by looking through the maps, the 
“Plains States” of North Dakota, South Dakota, Nebraska and Kansas seem to report the highest incidences in the yearly maps.

2. Tables of Human Cases Reported to the Centers for Disease Control 

a. What is the difference between West Nile encephalitis and West Nile meningitis? Both 
encephalitis and meningitis are severe diseases affecting the nervous system. Encephalitis is an inflammation of the brain and meningitis is an inflammation of the membrane surrounding the brain and spinal cord.

b. What is West Nile fever? West Nile fever is a less severe disease and has no indication of 


neuroinvasion.


c. What is reported in Total Human Cases Reported to CDC? Total Human Cases are both mild and 

severe human disease cases occurring January 1 to December 31 of a particular year. 


These are reported by state and local health departments.

d. What is ArboNET? ArboNET was established by the CDC and is a nation-wide, electronic 


surveillance system to help states track West Nile virus and other mosquito-borne viruses.

e. Why does West Nile virus disease reflect a bias in surveillance reporting? The bias is that 


serious cases are more likely to be reported than mild cases and the surveillance system 

has no way of detecting infections that produce no symptoms (asymptomatic infections).


f. Among all people infected with West Nile virus what percentage will develop severe 
neuroinvasive 
disease? Severe neuroinvasive disease develops in less than 1% of people infected.
3. For your state of interest: (this will vary, but answers are presented here using data from California)


a. In which year were WNV cases first reported for your state of interest? WNV cases were first 


reported in 2002 for CA.


b. Describe any trends in the number of Total Cases in WNV for the state since it was first reported. 

There 
was a sharp increase in the number of WNV cases from 2003 to 2005. The highest number of cases was reported in 2005 (880) and then dropped to half of that in 2006 (278). The number of cases rose slightly to 445 in 2008 and has since dropped again in 2010 with 104 cases.

(Based on questions a. and b. above, students would have to determine what information they would need and how to see if there is a trend.)



Use the Table below to record the number of Total Cases from 1999 to present.


WNV Human Infections for California (1999-2010) (from Supplement 2)
	Year
	# WNV Human Infections 

	1999
	0
	
	
	
	

	2000
	0
	
	
	
	

	2001
	0
	
	
	
	

	2002
	1
	
	
	
	

	2003
	3
	
	
	
	

	2004
	779
	
	
	
	

	2005
	880
	
	
	
	

	2006
	278
	
	
	
	

	2007
	380
	
	
	
	

	2008
	445
	
	
	
	

	2009
	112
	
	
	
	

	2010
	104
	
	
	
	



Plot the number of Total Cases in your state since 1999.
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Part II. Examining Biotic Predictors of West Nile Virus Infection Risk in Humans
1. Which type of WNV infection (Bird, Mosquito, Sentinel or Veterinary) has the strongest relationship 

with the number of Human Disease Cases? The number of dead bird infections, R2=0.9237.
If students ask about Sentinel species, an explanation can be found here:

http://diseasemaps.usgs.gov/faqs.html?wnv
Briefly, sentinel species are often chickens placed in the field and monitored for WNV.
2. Which of these disease cases best predict the number of human cases? The number of dead bird 

infections.
An alternative way to ask this question to the students is: 

If you were interested in predicting increased human risk of WNV using animal surveillance data, which species would you use and why?

Students may create four separate plots with a trend line for: 


Cumulative Dead Bird Infections and Cumulative Human Disease Cases 

Cumulative Mosquito Infections and Cumulative Human Disease Cases

Cumulative Sentinel Infections and Cumulative Human Disease Cases 

Cumulative Veterinary Cases and Cumulative Human Disease Cases 
Students may calculate R2, which  tells you how strong the relationship is between the variables. For a recent study on the predictors of human infection risk see Liu et al. (2009) published in the International Journal of Health Geographics.
In the Table below record the number of Bird, Human, Mosquito, Sentinel and Veterinary Cases of 

West Nile Virus from 2003 to present.
Number of Bird, Human, Mosquito, Sentinel, Veterinary infections for CA (from Supplement 3)

	Year
	Human
	Bird
	Mosquito
	Sentinel
	Veterinary

	2003
	3
	96
	32
	65
	1

	2004
	779
	3232
	1136
	809
	540

	2005
	880
	3046
	1215
	854
	508

	2006
	278
	1446
	820
	602
	90

	2007
	380
	1395
	1003
	513
	54

	2008
	445
	2531
	2003
	584
	64

	2009
	112
	515
	1063
	441
	28

	2010
	104
	412
	1282
	280
	43



Create a plot with a trend line and calculate R2 for each kind of infection: 
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Part III. Examining a Climatic Factor of West Nile Virus 
1. 
Is WNV incidence related to average summer temperatures for your state of interest?

The relationship between average summer temperatures and WNV incidence is very weak (R2=0.0253) for California. 

(For CA, when only years with substantial WNV numbers were analyzed (2004-2010), R2=0.0143.) This doesn’t mean that summer temperatures are not a factor in WNV but a finer scale analysis (rather than the very broad one done here) with additional variables such as precipitation and humidity may be required to reveal stronger relationships. Note that Soverow et al. (2009) found increasing weekly maximum temperature and weekly cumulative temperature were associated with a 35–83% higher incidence of WNV infection reported for the following month. (Temperature may affect the mosquito vectors or may reflect people spending more time outdoors, or with less clothing.)

Use the Table below to compile data needed to plot the number of WNV cases (from Part I) vs. 
average summer temperatures.
	Year
	June temp.
	July temp.
	August temp.
	Ave. summer temp. (of three months)
	Total # of WNV cases that year (from Supplement 2)

	1999
	68.5
	73.7
	73.2
	71.8
	0

	2000
	72.9
	73.8
	75.4
	74
	0

	2001
	72.3
	74.5
	76
	74.3
	0

	2002
	72
	77.2
	74.3
	74.5
	1

	2003
	71.8
	78.5
	75.3
	75.2
	3

	2004
	71.4
	75.9
	75.1
	74.1
	779

	2005
	67.7
	78.6
	75.8
	74
	880

	2006
	73.7
	79.5
	73.7
	75.6
	278

	2007
	71.4
	77.1
	76.3
	74.9
	380

	2008
	71.8
	76.7
	77.2
	75.2
	445

	2009
	68.7
	77.6
	75.5
	73.9
	112

	2010
	70.9
	76.6
	74.3
	73.9
	104


Students may create a plot with a trend line for WNV cases and average summer temperatures.

[image: image6.wmf]Average Summer Temperatures and 

Human WNV Cases

R

2

 = 0.0253

0

100

200

300

400

500

600

700

800

900

1000

71

72

73

74

75

76

Average Summer Temperature

Human WNV Cases


2. 
Using maps of summer temperature variation and WNV incidence, how do regions of higher incidence [greater than 100 per million (red dots)] of WNV cases compare to summer temperature variations?

2000:  WNV was reported in Northeast states (such as New York, New Jersey, Connecticut and 

Massachusetts) and those states had below normal summer temperatures. There were 


no incidences of greater than 100 per million (red dots) yet reported.


2001:  WNV was reported in many more states compared to 2000. These states had below normal, 

near normal to above normal summer temperatures. There were no incidences of greater 

than 100 per million (red dots) yet reported.


2002:  Higher incidences of WNV (greater than 100 per million) were concentrated in South 


Dakota, Nebraska and Kansas. South Dakota and Nebraska had summer temperatures 


much above normal and Kansas had above normal summer temperatures. Midwestern 


states (such as Illinois and Indiana) also had higher WNV incidences and experienced 


both above normal and much above normal summer temperatures. Texas, Louisiana and 

Mississippi also had higher WNV incidences but experienced near normal to below normal 

summer temperatures.

2003:  Higher incidences of WNV (greater than 100 per million) virtually covered the entire state of North Dakota, South Dakota, Nebraska and Kansas. North Dakota, South Dakota and Kansas experienced above normal summer temperatures while Nebraska had near normal summer temperatures. Montana, Wyoming, Colorado and New Mexico also reported higher incidences of WNV and all had much above normal summer temperatures. Several Midwestern states and a few states in the southern US also reported higher WNV incidences, but had near normal to below summer temperatures.
2004:  Higher incidences of WNV were reported for several Midwest states and states in the South; these states experienced summer temperatures much below normal. A few Mountain states also reported higher incidences, which had summer temperatures below normal. Nevada also had higher incidences but had above normal summer temperatures.

2005:  Higher incidences of WNV were reported for several Midwest states, states in the South and West. These states experienced summer temperatures of near normal to above normal. 
2006:  Higher incidences of WNV were reported for several Midwest states, states in the South and West. These states experienced summer temperatures of near normal to much above normal.

2007:  Higher incidences of WNV were reported for several Midwest states and states in the 
South, 
which had mostly above normal summer temperatures. A few Mountain states with higher WNV incidences had much above normal summer temperatures with Utah reporting record warmest temperatures. Oklahoma and Texas had higher WNV incidences but experienced below normal to much below normal summer temperatures.

2008:  Higher incidences of WNV were reported for several Midwest states, Texas and West 
Virginia. These states all had near normal to below normal summer temperatures. 
Arizona had higher incidences of WNV, but had above normal summer temperatures.


2009:  Higher incidences of WNV were reported for several Midwest states, which had mostly 
much below normal summer temperatures. A few states in the South and West had higher 
incidences of
WNV and had above normal to much above normal summer temperatures.
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