**KEY The Epidemiologic Tradition KEY**
Confidential. Please do not share this key with anyone. 
These are essay questions. There is more than one right “answer.” 

QUESTION 1: Milton Terris argues against the idea that infectious diseases have single causes whereas non-infectious diseases arise from “multiple causation.” Can an event or condition ever be said to have a single cause? 

POSSIBLE ANSWER: Generally not. An event or condition may have a necessary cause, but usually requires complementary cause to bring it to fruition. Terris gives the examples of this concept using cholera (Vibrio cholera) and scurvy (vitamin C deficiency). Even when the necessary causes of these outcomes are present in the environment, other factors that influence whether a person is exposed and is susceptible once they are exposed must be considered. 
QUESTION 2. Terris emphasizes the advantage for epidemiology of having a basic knowledge of biology and causal mechanisms. 
(a) Describe a relationship that you were able to see with the help of your knowledge of biology that someone without that knowledge would not have been able to see? 

POSSIBLE ANSWER: The student should relate a personal experience in which biological knowledge of a causal mechanism helped him or her establish a causal relationship.

(b) Does the fact that a hypothesis is biologically plausible establish that a causal relationship exists?

ANSWER:  Not necessarily. A hypothesis may appear sound according to the current state of scientific knowledge, but may prove to be unsound according to future findings. Scientific knowledge continually evolves. We should always acknowledge that we are limited by the current states of knowledge. 
QUESTION 3: Everyday behaviors and experiences often provide useful examples for the kind of thinking used in epidemiology. Think of an instance when you tried to figure out why something in your everyday life was not working the way it was supposed to. How did you proceed? What steps did you follow to solve the problem? (For example, you may discuss a problem you solved with your personal computer or with your automobile. You may also choose as an example a health problem you helped solve for one of your patients or clients. How did you proceed to solve the problem? What observations did you make? What steps did you follow? Did you try altering settings to observe associated changes? How successful were you in solving the problem?)
ANSWER: For inspiration, see 

· http://www.amazon.com/Pleasure-Finding-Things-Out-Richard/dp/0738203491 
· http://www.cosmolearning.com/documentaries/richard-feynman-the-pleasure-of-finding-things-out/ 
QUESTION 4: Describe three attributes of public health problems that make them particularly difficult [to study in terms of determining cause and effect. Note: This is not a question about the efficacy of interventions. It is a question about determining cause so that interventions can then proceed in an effective and rational way.
ANSWER: Examples of attributes that make public health problems particularly difficult to study: 
a) Interaction of factors: Public health problems typically result from the interaction of many factors and the web of causation can be particularly complex. 

b) Experimentation not often ethical: Despite what Terris says on p. 206, most public health problems do not often allow for experimentation; it is not often ethical to experiment directly on human subjects. 
c) Large numbers of people must be studied: Specific diseases and conditions often occur infrequently. This implies that we must study a large number of people to derive a sufficient number of cases for study. For example, lung cancer occurs in only about one in a thousand smokers per year. This means we would have to study thousands of smokers over many years before we accrue a sufficient number of smoking-related lung cancer cases for study. 
d) Long incubation periods: Many diseases require a long interval between exposure to causal agents and initiation of the disease process, i.e., there is a “long incubation” for chronic diseases.
e) Polemics: Philosophical and political speculation and silly popular misconceptions about health often interferes with scientific studies about health.

f) Economic interest: Economic interest may interfere with scientific studies about health. 
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