
Session II: Study Design 
Discussion Guide 

 
 
(Facilitator) 
Read the following mock case study: 

It is October 29 in the city of Jonesville.  Emergency rooms, local public health 
clinics, and primary care private practices have been visited by a total of 42 
individuals complaining of abdominal cramps and bloody diarrhea, with onset of 
symptoms in the past 48 hours.  So far, all individuals have been females ranging 
in age from their 20s to their 60s.   
 
Public health laboratory tests have identified the presence of Escherichia coli (E. 
coli 0157:H7) bacterium in case stool samples.   
 
Investigators have descriptively analyzed case interview data, and now know that 
35 of the 42 cases worked out at the same local gym on October 21-23.  Cases 
who did not work out at the gym have reported sharing living quarters with cases 
who did work out at the gym.   
 
Case report data have revealed that in addition to two public water fountains, the 
gym has a water cooler with bottled water from a supplier, and a complementary 
juice bar that serves one seasonal juice each month.  Five-day case food histories 
indicate that from October 21 to 23, 11 (25%) of the 42 cases consumed water 
cooler water, and 33 (79%) of the 42 cases consumed locally-bottled apple cider 
at the juice bar.  Three (7%) cases ate at the same local restaurant—a franchise 
that serves hamburgers and chicken sandwiches.   

 
Which of the following would be the best leading hypothesis? 

A. Exposure to gastrointestinal illness occurred at the local gym in October 
B. Exposure to E. coli O157:H7 occurred through juice served at the local gym in 

late October 
C. Adult women who worked out at the local gym from October 21 to 23 are 

becoming infected with E. coli O157:H7 through drinking unpastuerized apple 
cider contaminated at the orchard and served at the gym’s juice bar. 

 
(Discussion cues) 
The correct hypothesis is B: Exposure to E. coli O157:H7 occurred through juice served 
at the local gym in late October.  
 
Answer A is too general – we have enough information to suspect more than the vague 
fact that the gym was involved in exposure, and we can narrow down the time frame 
more than just “October.”    
 
Answer C is too specific at this time.  For example, if the gym is open to both men and 
women, men could have been exposed as well, and women might have shared juice they 



purchased with their children, causing children to be part of the outbreak as well.  
Additionally, we have not investigated enough to suspect that the cider became 
contaminated at the orchard versus at some other point during production.  Finally, 
October 21-23 is a very narrow time frame for exposure.  Illnesses began appearing on 
October 29.  The average incubation period for E. coli is 3-4 days, which would mean 
that on average, cases were exposed during October 25-26.  In reality, some people could 
have been exposed a bit earlier or later, so we might widen this range to October 19-28.  
Thus, the “late October” time frame given in answer B is probably a better choice.  
 
 
 
(Facilitator) 
Listed below are several examples of epidemiologic studies.  Match the appropriate 
epidemiologic study designs to each study listed. 

Study Designs: 
 
Prospective Cohort Study 
 
Retrospective Cohort Study 
 
Case-Control Study 

Example studies: 
 
1. Investigators looked at pregnant women 

with varying degrees of asthma (none, mild, 
moderate/severe) and followed them over 
time to determine birth outcomes. 

 
2. Persons with Salmonella and persons 

without a diagnosis of Salmonella were 
interviewed about their exposure to eggs to 
assess a possible association between eggs 
and illness with Salmonella. 

 
3. Investigators interviewed all attendees of a 

wedding reception to determine what 
caused an outbreak of campylobacteriosis. 

 
(Discussion cues) 
Study #1 groups study participants by exposure groups (none, mild, and moderate/sever 
asthma) and follows them forward in time to determine the birth outcomes.  A study that 
groups the population be exposure status and follows them for outcome is a cohort 
study.  This study is prospective, because participants are followed forward in time. 
 
Study #2 groups study participants by their outcome status (by whether they had 
Salmonella or no illness at all).  The participants’ past exposure to eggs was then 
assessed.  A study that groups participants based on their outcome and then determines 
their exposure status is a case-control study. 
 
Study #3 looks at a well-defined group (attendees at a wedding reception) and assesses 
exposures and outcomes in an outbreak situation.  A study that assesses all members of a 
group for various exposures regardless of their outcome is a cohort study.  This study is 
retrospective, because it looked back at an outcome that already occurred. 



(Facilitator) 
Based on the following scenario, what type of study (retrospective cohort or case-
control) would you use for an investigation?  Why would you choose that design?   

You are on staff at a local health department when you receive a call about an 
increase in the number of cases of gastrointestinal illness among students at a large 
secondary school (4,150 students).  Currently, 105 cases have been identified over 
two weeks that meet the case definition (typically, only 15 cases a week of 
gastrointestinal illness are reported).  No illness has been identified in teachers or 
the surrounding community.  A common exposure among the ill students is 
attendance at a school dance.  Approximately 2,600 students attended the dance 
and the school can provide information on the attendees from ticket sales.  You 
want to undertake an investigation to test the hypothesis that attendance at the 
school dance contributed to the illness. 

 
(Discussion cues) 
At this point, the goal of the epidemiologic study is to find the source of the outbreak.  
The population at risk is well-defined and consists of secondary school students.  The 
primary exposure of interest is attendance at a school dance.  The outcome is relatively 
rare (only 105 cases or approximately 2.5% of the 4,150 students in the secondary school 
are known to be ill) and the suspected exposure (the school dance) is common (about 
2,600 or 63% of the students attended the dance).  With unlimited resources, one could 
do either a cohort or a case-control study to investigate the source of this outbreak.   
 
A retrospective cohort study would include all students who attend the secondary school, 
comparing those who attended the school dance with those who did not.  With the large 
number of students in the cohort, however, a cohort study would be costly and take a lot 
of time, and response rates are likely to be poor.  If a random sample of the cohort were 
selected (a more doable undertaking), the number of cases included in the study is likely 
to be small, decreasing the power of the study to find a source of the outbreak. 
 
A case-control study would compare students with the illness (cases) with a sample of 
students without the illness (controls).  It would allow one to limit the number of subjects 
involved in the study, include a sufficient number of cases to assure adequate study 
power, and focus one’s efforts on the smaller number of subjects to get higher 
participation/response rates.  Although a case-control study would not allow one to 
directly calculate attack rates, it would be much cheaper and quicker to undertake than a 
cohort study.  As a result, it would seem that a case-control study would be the most cost-
effective study type in this instance. 
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