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Outbreak Investigation Equations

I.  Relative risk/Risk Ratio/Attack Rate Ratio (RR)

NOTE: Comparison groups= exposed vs. not exposed


What you are comparing= attack rate
This is a measure of the attack rate in the exposed COMPARED WITH the attack rate in the not exposed.
A) Data needed: 

1) # ill among exposed, 

2) # well among exposed, 

3) # ill among not exposed, 

4) # well among not exposed.


B) Make 2x2 table using these data- comparison groups are in rows
	
	Ill
	Not Ill
	Totals

	Exposed
	a
	b
	a+b

	Not Exposed
	c
	d
	c+d

	Total
	
	
	



C) Calculate attack rates



1) AR exposed = a/(a+b)



2) AR not exposed = c/(c+d)


D) Calculate attack rate ratio (risk ratio=relative risk= RR)



RR= AR exposed/ AR not exposed


RR=   a/(a+b)  


          c/(c+d)

II. Odds Ratio (OR)


NOTE: Comparison groups= cases (ill persons) vs. controls (well persons)


What you are comparing= odds of exposure
This is a measure of the odds of exposure in the cases COMPARED WITH the odds of exposure in the controls.

A) Data needed: 

1) # exposed among ill (cases) 

2) # not exposed among ill (cases) 

3) # exposed among not ill (controls) 

4) # not exposed among not ill (controls)


B) Make 2x2 table using these data: comparison groups are in columns
	
	Ill (cases)
	Not Ill (controls)
	Totals

	Exposed
	a
	b
	

	Not Exposed
	c
	d
	

	Total
	
	
	



C) Calculate odds of exposure for each group



1) Odds for cases = a/c



2) Odds for controls= b/d


D) Calculate odds ratios (OR)



OR= odds of exposure for cases/ odds of exposure for controls



OR= a/c  


        b/d



OR= ad


         bc
(cross-product)

------------------------------------------------------------------------------------------------------------
III. Vaccine Efficacy (VE) = cases (or incidence) prevented  
cases (or incidence) expected



         = cases expected (without vaccine) – cases observed (with vaccine)





cases expected
NOTE: if cases observed= cases expected (ie, no cases prevented) then VE = 0%

             if cases observed= 0  (ie, all cases prevented) then VE= 100%


 if cases observed= 30% of cases expected then VE= 70%


 if cases observed= 70% of cases expected then VE= 30%

