           Your Name _______________________________

Scenario for Vaccine Effectiveness Exercise – 50 possible points
This is a fictitious scenario created by M. Wilkins 10/26/2011, several answers are provided in blue to make sure you are on the right track.
Many years ago, there was an idyllic but completely fictional island village called Wilkins Ville, with a total population of 1000 people.  On the island is a small school house with 210 students.  The student’s ages range from 5 years to 18 years old.  Wilkins Ville is very remote and the only routine medical care is provided by the county in the form of a travelling clinic which visits twice per year.  Among other services, this travelling clinic does provide some vaccinations for school-aged children.   Immunization coverage is far from complete in the population as not all the children are present when the travelling clinic arrives, and several families have recently begun to question the necessity of “all those dangerous vaccines for diseases we never see anymore” and so do not have their children vaccinated when the service is available.   School administrators admitted to having a very lax “opt out” policy for school-age immunization requirements.  
One spring, there was an outbreak of Reesles (a fictitious disease) that was first noticed in the school.  There hadn’t been a case of Reesles on the island for over 20 years.  Reesles is fairly easy to recognize because is always causes a striking pinkish/purple rash.  An infectious disease epidemiologist was sent out from the mainland to investigate, even though the community leaders reported the outbreak was “mostly over” by now (April 1st) and school attendance was almost back to normal.  There were no deaths or serious sequel reported.  The epidemiologist’s quick literature search revealed the Reesles vaccine efficacy was between 90% -96%. After talking to several teachers and parents, she created a case definition to use for this outbreak. 
 Her case definition was as follows:  A case is defined as a student in the  Wilkinsville Community School with symptom onset between March 1 and March 31, with a pinkish/purple rash, and an elevated temperature (documented over 103*F) or malaise, or vomiting or  diarrhea (3 or more episodes in a 24 hr period).     
Upon arrival, the community leaders indicated that they thought the problem was mostly in the school, but there were also a lot of cases in the infant and toddler age groups but they didn’t have any ‘data’ just a lot of word of mouth reporting.  The epidemiologist decided to start her investigation in the school (making the school her cohort) since the school kept absenteeism records, copies of the kid’s immunization records, and had all the kid’s home addresses.  She quickly began to interview the teachers and review schools absenteeism records, then she distributed questionnaires to all the parents  of the school children asking about basic demographic information, clinical illness information, and vaccination history (specifically for Reesles).  The kids were sorted into large classrooms according to age: 5-7 yrs in one room, 8-10 yrs in one room, 11-13 in one room, 14 -18 yrs in one room. 
She summarized the demographic data in the following table (Table 1):
Table 1.
Age Group	Total  		Meet Case Definition   	Attack Rate								 Yes		No____
5-7		60		 29		31			48.3%__
8-10		47 		 9		38 		_19.1%______
11-13		44		 10		34		__22.7%_
14-18		59                   12		47                   ___20.3%____                         
Total 		210		60		150		___28.6%_____
1. 5 pts - Calculate the attack rate for each age group and for the overall school.  Write it on the blank provided above.
Attack Rate = (No. new cases/total population)   x 100 
Next the epidemiologist compiled information about the children’s vaccination history.  She organized this information and displayed it in the form of 2x2 tables by age group and for the whole school overall.  She found out that among the 5-7 yr group, 3 of the cases were vaccinated, the rest were not, for the non-cases, 30 of the kids were vaccinated, the rest were not.  For the 8-10 yrs group, 1 of the cases was vaccinated, and 36 of the non cases were vaccinated, the rest were not vaccinated.  For the 11-13 yrs group, 2 of the cases were vaccinated, and 33 of the non-cases were vaccinated, the rest were not.  For the 14-18 yrs group, 3 of the cases and 46 of the non-cases were vaccinated, and the rest were not.  
2. 15 pts - Use the information provided in Table 1 and in the text above to fill out the Tables 2-6 below.  
3. 15 pts - Next calculate the ARV, ARU and VE for each age group and for the whole school.  Use the following formulas (note – these formulas are different from the formulas in the Orenstein article, they are just rearranged into the more standard 2x2 format and simplified)

ARV = [a/(a+b)]x 100
ARU =[ c/(c+d) x 100
VE = [(ARU-ARV)/ARU ] x 100
	Table 2. Age Group 5-7
	Case = Yes
	Case = No
	

	Vaccinated =Yes
	3
	30
	33

	Vaccinated =No
	26
	1
	27

	
	29
	31
	60







ARV  = _9.1%_ 
ARU = __96.3%_____ 
VE  =  ___90.6%_____
	Table 3. Age Group 8-10
	Case = Yes
	Case = No
	

	Vaccinated =Yes
	1
	36
	37

	Vaccinated =No
	8
	2
	10

	
	9
	38
	47







ARV  = __2.7%_____ 
ARU = ___80%____ 
VE  =  _____96.6%___
	Table 4. Age Group 11-13
	Case = Yes
	Case = No
	

	Vaccinated =Yes
	2
	33
	35

	Vaccinated =No
	8
	1
	9

	
	10
	34
	44







ARV  = ___5.7%____ 
ARU = ____88.9%___ 
VE  =  _____93.6%___
	Table 5. Age Group 14-18
	Case = Yes
	Case = No
	

	Vaccinated =Yes
	3
	46
	49

	Vaccinated =No
	9
	1
	10

	
	12
	47
	59







ARV  = ___6.1%____ 
ARU = __90%_____ 
VE  =  ___93.22%____
	Table 6. Whole School

	Case = Yes
	Case = No
	

	Vaccinated =Yes
	9
	145
	154

	Vaccinated =No
	51
	5
	56

	
	60
	150
	210








ARV  = ___5.8%____ 
ARU = ___91.1%____ 
VE  =  ___93.6%_____

4. 4 pts - Propose two possible explanations for the difference in attack rates (Table 1) for the different age groups? (1-2 sentences )
Between 5-7 years age group, the attack rate is 48.3%, 8-10 years 19.1%, 11-13 years 22.7% and 14-18 years 20.3 %. The difference in the attack rates may be due to mixed reactions on the importance and effectiveness of the vaccination. Consequently, not all parents allowed their children to take part in entire activity hence varying attack rate results at different age groups while some of the pupils were yet to get back to school.
5. 2 pts - How would you assess the overall VE for the Reesles vaccine in this outbreak for the whole school overall compared to what has been reported in the literature? (1-2 sentences)
The overall VE for the entire school is 93.6%. This is contrary to the literature report as most pupils turned up and the vaccination response was positive as many children were reached out.
6. 6 pts - If you were the epidemiologist working on this investigation, what public health recommendations would you have for the school, the community and the clinic to reduce the likelihood of having another outbreak like this in the future?  (provide at least one short recommendation for each)
a. The School? It is advisable to have a trained health personnel at school and annual vaccination activity.
b. The Community? It is advisable to have community based clinic facility and annual vaccination at the community level.
c. The county-provided travelling clinic? To adequately sensitize the public on the importance of vaccination and actively to take part in the event.

7. 3 pts - What additional information would the epidemiologist need to collect to calculate the secondary attack rate for families?  (Use the Orenstein article) 
[bookmark: _GoBack]Apart from the different age groups considerations, the epidemiologist should also understand the disease pattern across different genders, why do the outbreaks actually occur. It is also important to determine the average number of the secondary cases that are generated from the primary case in a susceptible population. 
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