NonExperimental Effect-to-Cause Studies
These experiments test whether one thing is a causal factor for something else, without exposing the experimental group to the causal agent.  This type of study is useful in cases in which the causal agent is suspected of being something dangerous.  For example, if you wanted to study whether living with asbestos heaters increases a chance of lung cancer, you would use this method.

Experimental Group:  The members all display the effect that you wish to study.  For example, if we were studying to see whether having an asbestos heater increases your chances of lung cancer, we would begin by selecting people who have lung cancer.

Control Group:  The members are identical to those in the experimental group except that they do not display the effect being studied.

Method:
(1) Make a causal hypothesis – Heavy alcohol consumption (defined as 3+ drinks daily) makes diabetes worse.
(2) Select an experimental group, say of 1000 people, such at everyone in the group has the relevant effect (diabetes).
(3) Create a control group by selecting people who are as similar as possible to those in the experimental group except for the fact they do not have the relevant effect (i.e. they do not have diabetes).
(4) Measure the frequency of the cause in the experimental and control groups.  
(5) Compare the frequency of the effect in the experimental group with the effect in the control group.  Subtract the two to create what is called “d,” the difference between the two frequencies.  If the frequency of the effect in the experimental group exceeds the frequency of the effect in the control group by a statistically significant amount, the factor C can be assumed to play a causal role in causing the effect E in the target population.
CAUTIONS

(1) If it is not explicitly stated in the study that the findings are significant, don’t assume that it is, even if the sample size is large. 
(2) If it is not explicitly stated in the study that the findings are significant, don’t assume that it is, even if the difference in the frequencies is great.  (If possible, check the confidence level.)
(3) Be wary of extending the findings from this population to another (rats to humans, inhabitants of industrialized nations to third world countries).
(4) Remember that the group was not picked randomly.  The selection of members of the experimental group might differ significantly from those in the control group, and not just in the fact that they display the desired EFFECT.  Maybe all the members of the experimental group also happened to group up in cities with air pollution.  And maybe that’s what caused the lung cancer.  Because this feature (polluted cities) is likely to be relevant to the effect (developing lung cancer), this factor is said to “bias” the experimental group  To make your study “unbiased” you need to control for this factor.  One way to control for this is to make sure that the people in the control group grew up in polluted cities also.  (Make the percentages in the experimental and control groups the same.)
TIP:  Any factor that might bias the experimental group should be controlled.  Design the experiment to use only relevant difference reasoning.
(5) Effect-to-cause studies only show the probable frequency of the cause, not the effect, and thus provide no grounds for estimating the percentage of the target population that would be affected if everyone in it were exposed to the cause.
