
Causal effects due to 
social networks



Background
• Assortative mating: observation of increased phenotypic 

similarity between couples compared to random pairs.

• People tend to choose partners more similar to themselves.
• Unknown to what extent couples converge and influence each 

other over time.



Possible convergence paths



Theory: causal effects in mating pairs

Effect due to assortative 
mating and convergence



Two trait MR model





Pipeline overview
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Pipeline 
overview



Couple 
identification 
in the UKBB



Phenotype 
selection in 
UKBB



AM mendelian 
randomization results

• 131 phenotypes tested.
• 80 significant after adjusting for multiple 

hypothesis testing (using PC adjustment).
• Of these 80:

o 1 showed significant difference 
between sexes.

o 2 showed significant pattern across 
time spent together.



Assortative mating MR (𝑋! → 𝑋"), sex-differences



Assortative mating MR (𝑋! → 𝑋"), sex-differences



Assortative mating MR (𝑋! → 𝑋"), impact of time-together



Assortative mating MR (𝑋! → 𝑋"), impact of time-together



Assortative mating MR (𝑋! → 𝑋"), impact of time-together



Assortative mating MR (𝑋! → 𝑋"), impact of age



Two-trait mendelian 
randomization results

• 131 phenotypes tested.
• 1312MRs (x 2, one for each direction: 

M ➡ F and F ➡ M).
• After meta-analyzing across sexes, 1965

significant after adjusting for multiple 
hypothesis testing (p < 0.05/1312)









Comparison of paths from index to partner
(𝑋! → 𝑌")



Expanded model allowing for indirect effects



Next steps

• Expand to MV model to allow for indirect effects. 
• Include dietary summary variables?
• Examine impact of geography (specifically with genetic PCs).
• Include binary traits (i.e. diseases)? 


