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WHAT IS MEDIATION ANALYSIS?

Exposure (a) Outcome (Y)

Exposure (a) Mediator (m) Outcome (Y)

Confounder
Explain mechanism of relationship 

between exposure and outcome by 

third variable (mediator)



Exposure (a) Mediator (m) Outcome (Y)

Confounder

Cognitive behavioral Therapy

Vs

Usual Care

Insomnia Paranoia

Hallucination

Psychiatric disorder

Substance abuse 



Exposure (a) Mediator (m) Outcome (Y)

Cognitive behavioral Therapy

Vs

Usual Care

Insomnia Paranoia

Hallucination



Exposure (a)

Mediator (m)

Direct Effect (DE)

Outcome (Y)

Indirect Effect (IE)

Difference Method
(biomedical science)

Product Method
(social science)

E[Y |a, c] = φ0 + φ1a + φ 4c.

E[Y |a, m, c] = θ0 + θ1a + θ2m + θ 4c.

DE = θ1.

IE = φ1 − θ1.

E[Y | a, m, c] = θ0 + θ1a + θ2m + θ 4c.

E[M | a, c] = β0 + β1a + β 2c.

DE = θ1.

IE = β1θ2.



Exposure (a)

Mediator (m)

Direct Effect (DE)

Outcome (Y)
Indirect Effect (IE)

Covariate (c): Gender, educational level





CONFOUNDING ASSUMPTION

Assumption 1: Control Exposure -> Outcome

Assumption 2: Control Mediator -> Outcome

Assumption 3: Control Exposure -> Mediator

Assumption 4: No Exposure->Mediator-> Outcome



EXPOSURE-MEDIATOR INTERACTION

Exposure (a) Mediator (m) Outcome (Y)

Covariate (c): Gender, educational level

Exposure 

(a=CBT)

Exposure 

(a*=usual care)



EXPOSURE-MEDIATOR INTERACTION

Exposure (a) Mediator (m) Outcome (Y)

Covariate (c): Gender, educational level

Time 3 weeks = a

Time 10 weeks = a*



EXPOSURE-MEDIATOR INTERACTION

Exposure (a) Mediator (m) Outcome (Y)

E[Y | a, m, c] = θ0 + θ1a + θ2m + θ3am + θ 4c

E[M |a, c] = β0 + β1a + β 2c.

DE = {θ1 + θ3(β0 + β1a∗ + β 2c)}(a − a∗)

IE = (β1θ2 + β1θ3a)(a − a∗)Time 3 weeks = a

Time 10 weeks = a*





BINARY OUTCOMES AND MEDIATORS

logit{P(Y = 1| a, m, c)} = θ0 + θ1a + θ2m + θ3am + θ 4c

E[M | a, c] = β0 + β1a + β 2c

log{ORDE} ∼= {θ1 + θ3(β0 + β1a + β 2c + θ2σ
2)}(a − a∗) + 0.5θ2

3 σ
2(a2 − a∗2) 

log{ORIE} ∼= (θ2β1 + θ3β1a)(a − a∗)



CONCLUSION

Mediation Analysis can be used to assess the relative magnitude of 

pathway and mechanisms by which exposure may affect the outcome 
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