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Popularity of hdPS

● High-dimensional propensity 
score (hdPS)

● Unmeasured confounding
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General Idea of hdPS
Administering health care data:

Longitudinal patient records: diagnostic and procedural information
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Proxy measures of U
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Type of variables

5



Type of variables
Investigator specified covariates: L + R 
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Type of variables
Investigator specified covariates: L + R 
High-dimensional covariates: P
4 data dim×200×3=2,400 binary variables
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Amount of confounding due to an unmeasured confounder
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Replace u by p (binary) and calculate

PS model based on
- L
- R
- Select p variables (top 

500) 9

Prioritization in hdPS



Performance of hdPS
Sequential addition of 
covariates vs. change 
in effect estimate
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“This strongly suggests 
that even without the 
investigator-specifying 
covariates for 
adjustment, the 
algorithm alone 
optimizes confounding 
adjustment.”



Limitations / Extensions
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● Bivariate adjustment 
○ (multivariate adjustment instead of Bross? )
○ (Collinearity?: Ridge/LASSO)

● Mis-specification 
○ (double robust/TMLE, SL)

● Time-varying covariates 
○ (MSM)

● IV / collider



Extensions of hdPS

- Basic hdPS

○ Only ~ 30% of the 
selected hdPS covariates 
were common.

○ Statistical inefficiency

- Hybrid

- Machine 
learning
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Inflated SE

● “... overfitting of propensity score models can lead to inflated variance of 
effect estimates and therefore to estimation inaccuracy in situations 
where relatively many covariates are included in the propensity score 
model” (# of exposed vs. # of covariates)

● hdPS context
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JAMA study (2017): Serotonergic Antidepressant Use during pregnancy vs. 
Autism Spectrum Disorder in Children

● Unadjusted:                    HR, 2.16 [95% CI, 1.64-2.86]
● Multivariable adjusted: HR, 1.59 [95% CI, 1.17-2.17]
● IPTW hdPS:                      HR, 1.61 [95% CI, 0.997-2.59]             “not associated”!!
● 1:1 hdPS matching:        HR, 1.64 [95% CI, 1.07-2.53] (sensitivity analysis 1)
● Pre-pregnancy data:      HR, 1.85 [95% CI, 1.37-2.51] (sensitivity analysis 2)

Application of hdPS

“Adjusting for too many 
pre-exposure covariates will lead 
to collinearity and statistical 
inefficiency ....” 14



Collective substitute for important confounders?

● use of a hdPS “to adjust for 
500 covariates that might 
collectively contribute to 
confounding” 

● “association …  may not be 
causal”
(JAMA editorial)

● Most simulations based on 
plasmode

where does this 
magic # (500) come 
from?
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Current practices and Open questions

● PS analysis not reported, hdPS being main analysis!
● Deviation from PS 

○ design vs. analysis stage; selective inference?
● Balance diagnostics in high-dimension 

○ balance in p?
● Trimming: 

○ practical/near positivity assumption violation
○ target population? bias-variance trade-off

Balance diagnostics
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Thank you!

ehƒƀƧ.kaƑƈƦ@ubƂ.ca
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