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I do not know if this is helpful but following some of my readings concerning (confounding, interaction, mediation, moderation) I came up with the following summary that I thought of sharing with you:
1- Confounding: is a term used when a variable closely correlated to the RF you are studying is accounting for some of the variability of the Outcome of interest. In other words once you control for this variable (the confounder) you are checking what is the association between the risk factor and the outcome (how much the risk factor is accounting of the variability of the Outcome ON TOP OF (controlling for) the variability explained by the confounder. 

Below are the notes I have written in my EPI – II summary (I found them helpful in distinguishing types of confounding)
Crude OR 

E------------------> O
OR1
Unconfounded OR
E------------------> O
OR2




C

NOTE THE DOUBLE HEADED ARROW BETWEEN C and E

Positive confounder: 
Crude OR (OR1) further away from 1 from unconfounded (OR2)

Negative confounder:
Crude OR (OR1) closer to 1 from unconfounded (OR2)

Qualitative confounder:
crude OR (OR1) opposite direction than unconfounded (OR2) 




[one RF and the other PF]
2- Interaction: is a term used when a variable (the interacting variable) once introduced strengthen (synergism) or weaken (antagonism) the association between the RF and the outcome.
Again from my EPI II summary (I only placed the multiplicative interaction – O.R. scenario)

If MULTIPLILCATIVE interaction

RF (Z) 
RF(A) 
Outcome (I)

Z-
A-
I= 10%

Z-
A+
I= 20%

=> RR(A) = 2.0

Z+
A-
I= 25%

Z+
A+
I= 50%

=> RR(A) = 2.0

Conclude NO MULTIPLILCATIVE INT


Z-
A-
I= 10%

Z-
A+
I= 20%

=> RR(A) = 2.0

Z+
A-
I= 25%

Z+
A+
I= 125%

=> RR(A) = 5.0

Conclude MULTIPLILCATIVE INT

In other words if Z not present and A present we have RR1
If Z present together with A we have RR2

If RR1 = RR2 (no interaction)
If RR1 ≠ RR2 (interaction)

THIS IS ALSO REFFERED TO AS EFFECT MODIFICATION

3- Mediation: is a term used to explain the extent to which a variable caused by the RF of interest affects the association between the RF and the outcome


M

E


O
NOTE THE SINGLE HEADED ARROW BETWEEN E (exposure) and M (mediator) AND THE SINGLE ARROW BETWEEN M and O [simply put M is in the causal pathway]
There are 2 distinct paths for the outcome (E, M, O) and (E, O)

Mediation exists when the 3 following points are met:

· Variation in E account for variation in M (simply put E causes M)

· Variation in M account for variation in O (M causes O)

· Controlling for the path (E, M, O)  the path (E, O) does not exist anymore (this is perfect mediation, there are degrees of mediation)

As for how to check for mediation

1- we regress M on E


equation 1
2- we regress O on E


equation 2
3- we regress O on E AND M

equation 3

If the following 3 points are met: 

a- E affect the M (from equation 1)
b- E affect the O (from equation 2)

c- M still affect O controlling for E (from equation 3) then we have mediation, we will notice that the effect of E on O in equation 3 MUST BE LESS than in equation 2 (if it totally dissipate then we have COMPLETE MEDIATION, otherwise we can assess the DEGREE OF MEDIATION by comparing the E,O coefficient from equation 2 to that of equation 3).


4- Moderation: is another fancy name for a significant interaction noticed between E and another variable M (the moderator- I will refer to it as M here but do not confuse it with the M above).
A moderator is a qualitative or quantitative variable that affects direction or strength of association between E and O 

E
M


O

E*M

If E*M, O is significant on top of E,O and M,O then we have moderation of effect of M on E

To note here that for Moderation to be considered the following must be true:
· M is not correlated to E or O (to make the interpretation of the interaction term simpler)

· Unlike in mediation, moderator variables are at the same level of the relation to outcome (i.e. not on causal pathway…………they function as total independent variables and do not change in role from effect to cause like in the mediator example)
