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Lesson 21: How do observational studies contribute to our 
understanding of the world?

Read the article
The Trouble With Tylenol and Pregnancy

By MOISES VELASQUEZ-MANOFF

Observational Study?

Retrospective study

Prospective study

A study that observes individuals and measures 
variables of interest but does not attempt to influence the 
responses.

study in which subjects are

selected and then their previous

conditions or behaviors are determined

Study in which subjects 
are followed to observe 
future outcomes

"observe in the wild"
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Think of and note down one example of a 
retrospective and observational study each 
to share with the class

Although an observational study may 
identify important variables related to the 
outcome we are interested in, there is no 
guarantee that we have found the right or 
the most important related variables.

A recent medical study revealed that among men who have had a heart attack, 
those with a higher level of a certain protein in their blood are at greater risk to 
have a second attack. In situations like this, students should think of three 
possibilities. 

Xcauses Y: The protein causes heart attacks. 

Y causes X: The risky condition of the patient’s heart produces the protein. 

X and Y both result from a third (lurking) variable: Some other unknown aspect of 
the patient’s physical condition or body chemistry causes the second heart attack 
and also produces the protein as a harmless by-product. 

Which is it? 

We don’t know.
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I would use a retrospective observational 
study. Even though the incidence of disease 
was higher than usual, it was still rare. 
Surveying all pets would have been 
impractical. Instead, it makes sense to 
locate some who were sick and ask about 
their diets, exposure to toxins, and other 
possible causes.

Lurking variables are a common problem in observational 
studies, when an apparent association between two variables 
is really just common response to a third unseen variable.

Think of an observational study where 
a lurking variable may be the reason 
for an association between variables 
being studied 



M. Singh

primethinker.com 4

'positive association between ice cream sales and 
drownings. What is explanatory and what is response? Should we 
conclude that when people are saddened to hear of drownings in 
the news they attempt to cheer up by eating ice cream? 

Or, more likely, that it’s dangerous to eat ice cream before you go 
swimming? In fact, the explanatory variable is probably summer 
heat, leading to both more ice cream sales and more drownings.'

An example

Another example

'strong positive association between the number of 
firefighters at a fire and the amount of damage. Perhaps you 
shouldn't call the fire department… The lurking variable is the size of the blaze, 
which "causes" both damage and determines how many fire fighters show up.'

Careful: lurking variables are not always so easy to identify

Lurking variable examples are cautionary tales warning us not to infer 
causation from association.
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Multiple Choice

Be ready to provide a reasoning for choosing or NOT choosing any method.

• Observational studies are valuable for discovering trends 
and possible relationships.

• However, it is not possible for observational studies, 
whether prospective or retrospective, to demonstrate a 
causal relationship.

Note


