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eAppendix A, Methods for model diagnostics 

Model diagnostics assessed calibration and discrimination for all binary outcome models 
(Mortality, CDI, broad-spectrum antibiotic use “selection model”) using calibration plots and receiver 
operating characteristic curves, respectively.[1, 2] Diagnostics for LOS and Cost used de-trended 
quantile-quantile plots, which plot standardized deviance residuals as a function of their theoretical 
quantiles.[3] To assess the impact of IPTW on covariate balance, we plotted for each covariate in the 
primary model, both the unweighted and the ATT-IPTW standardized differences (ie, first central 
moment) and variance ratio (ie, second central moment).[4] 

 

eAppendix B, Results for model diagnostics 

Model diagnostics of the propensity score selection model (eFigure 1) indicated good calibration 
and discrimination (AUC=0.77). The ATT-IPTW improved the covariate standardized differences and 
variance ratios (eFigure 2). Diagnostics of multivariable regressions on mortality (eFigure 3) suggested 
reasonable calibration for both the unweighted and ATT-IPTW models as well as good discrimination, 
each with AUC >0.85. Though calibration of both unweighted and ATT IPTW-regressions on CDI (eFigure 
4) did not demonstrate statistically significant poor calibration, the observed event rate was small (n=27) 
and the calibration assessment might have been underpowered. The de-trended Q-Q plots of residuals 
for multivariable regression of LOS and Cost (eFigure 5) indicated that both unweighted models had low 
residual variance, and the Cost model had positive residual skewness. The effect of the ATT-IPTW, 
however, appeared to trade some of the positive residual skewness for leptokurtotic residuals, meaning 
that the tails of the ATT-IPTW models’ fitted distributions were too light.[5] 

 
 
 
 



 

 

eFigure 1, Calibration and discrimination of propensity score “selection model” predicting receipt of any broad-spectrum 
antibiotics. The top panel displays calibration by fitting a natural, cubic spline of the observed average rate of broad-spectrum 
antibiotic administration as a function of the predicted probability. The bottom panel displays model discrimination using the 
receiver operating characteristic curve. 

 



eFigure 2, Balance diagnostics for inverse-probability of treatment weighting (IPTW). In principle, IPTW should shrink the 
standardize difference (the first central moment) toward zero and the variance ratio (the second central moment) toward 1. 
Observing both panels, we see that the IPTW tended to improve balance across all covariates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



eFigure 3, Calibration and discrimination for primary outcome model along with corresponding sensitivity analysis using ATT 
IPTW. The top panel displays calibration by fitting a natural, cubic spline of the observed average rate of broad-spectrum 
antibiotic administration as a function of the predicted probability. The bottom panel displays model discrimination using the 
receiver operating characteristic curve. 

 

 

 

 

 

 

 

 



eFigure 4, Calibration and discrimination for secondary outcome model (CDI) along with corresponding sensitivity analysis using 
ATT IPTW. The top panel displays calibration by fitting a natural, cubic spline of the observed average rate of broad-spectrum 
antibiotic administration as a function of the predicted probability. The bottom panel displays model discrimination using the 
receiver operating characteristic curve. 

 

 

 

 

 

 

 

 



eFigure 5, De-trended quantile-quantile (Q-Q) plots for Gamma-distributed secondary outcomes, Cost and LOS. Ideally, the 
plotted residuals should mostly lie between the dashed, back lines. The solid, red lines are a lowess smooth of the plotted 
residuals.  
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