COMPARING LOGISTIC REGRESSION AND SUPERLEARNER

FOR CAUSAL INFERENCE ON OBSERVATIONAL DATA
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purposes, methods for estimating causal effects from
observational data are gathering attention. This analysis aims to
demonstrate the use of propensity score matching (PSM), a
methodology for reducing the impact of confounding in
observational data and allowing for estimates of causal effects,
and to compare results using traditional logistic regression and
the ensemble machine learning algorithm SuperLearner.

METHODS

e Dataset of medical records of 5,735 adults receiving care in an
ICU between 1989 and 1994

e Treatment of interest: right heart catheterization (RHC)

e QOutcome of interest: length of stay in the hospital

e A selection of patient demographics are shown in Table 1,
stratified by treatment group

Three analytic approaches:
® MLR with no PSM
® MLR with logistic regression-based PSM
® 1:1 matching, 0.2 times logit of SD of PS caliper width
® MLR with SuperLearner-based PSM

® Base learners: GLM, regularized GLM, Random Forest,
Bayesian additive regression tree classifier, regularized
gradient boosting

Table 2 m PSM with Logistic Regression PSM with SuperLearner

4.02 days (2.21, 5.83)

Effect of RHC on Length of Stay
(no covariate adjustment)

Effect of RHC on Length of Stay
(with covariate adjustment)

5.33 days (3.96, 6.70)

2.84 days (1.31, 4.36)

3.41 days (1.66, 5.16)

Table 1: Patient Characteristics INTRODUCTION RESU I-TS
Characteristic No RHC N = 3551 RHC. N = 2184 While randomized controlled trials (RCTs) are often considered Figure 2
the gold-standard for establishing causality, they are ethically or | ropeny Beores usng Rogetle Regresson
Age 61.76 (17.29) 60.75 (15.63) , , , , -
practically challenging to conduct for many relationships of
Sex interest. Particularly as rich observational datasets, such as 2‘°'
Female 1,637 (46%) 906 (41%) electronic medical records, are increasingly available for research 5
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Propensity Scores using SuperLearner
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Covariate Balance with Logistic Regression and SuperLearner
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