Interactions in regression



Binary Variable Interactions

Outcome = Systolic BP

No interaction

Smoke = 1

Smoke =0

Drink =0 Drink = 1
U+a u+ra+b
U ptb

p1 = average BP in reference group (smoke=0 and drink=0)

a = Smoking effect,

b = Drinking effect




Binary Variable Interactions

Outcome = Systolic BP

Interaction

Drink =0 Drink = 1
Smoke = 1 U+a u+a+b+c cx0
Smoke =0 U u+b

a = Smoking effect, b = Drinking effect,
C = interaction c > 0: synergistic;
¢ < 0:antagonistic



Binary Variable
Interaction with a
Continuous Variable



Case 1
Y = cognition score - outcome
Xp, = 1, AD (Alzheimer’s) y=ate
Xp, = 0, HC (Healthy Control)




Case 2

Y = cognition score - outcome
Xpe = 1, AD (Alzheimer’s) Yy =a+ Page Xage + €
Xp, = 0, HC (Healthy Control)




Case 3

y = cognition score - outcome

Xpy = 1, AD (Alzheimer’s) Yy =a+ Page Xage+ Bpx Xpxt €
Xp, = 0, HC (Healthy Control)

y

age



Case 4

y=a-+ ﬁage Xage T Bpx Xpx t+ Binter XageXpx + €

.Bage * 0, ,BDx * 0, ﬁinteri 0

X AD

age



Case 4

y=a-+ ﬁage Xage T Bpx Xpx + Binter XageXpx + €

.Bage * 0, ,BDx * 0, ﬁinter#: 0

Stata lincom statements examine differences at
y specific age values

statistically significant interaction age
= difference in slopes



Note: continuous variable by continuous
variable interaction even trickier to
interpret — we won'’t go there



