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Mixed Effects Logistic Reqgression Models

Multilevel analysis is a general method of analyzing data with a hierarchical or clustered structure. Multilevel models allow
clinical decisions — such as prescribing decisions — to depend on patient, physician, and clinic fixed and random effects in complex
ways, and have previously been applied for the profiling of health care providers.'> Our data set consists of two distinct levels:
patient- and hospital-level information. We specified a mixed effects logistic regression model that allowed the patient level outcome
(being treated with second-line uterotonics) to depend on patient- and hospital fixed effects (embedded in the propensity score) and

hospital random effects:

ln[1 —pI;o ] = f,+ B, *PS _centered; +b,
ij

pij i"™ patient of the j™ hospital’s probability of receiving second-line uterotonics

B1 : coefficient associated with the patient-level propensity score, centered on the mean

Bo : marginal (averaged across hospitals) probability of being treated with uterotonics for a patient with the mean propensity
score (PS_centered=0)

b; : hospital-level random intercept

b, ~ N(0,04°), where oy, is the between-hospital variance and represents the hospital-specific deviation from o



The parameter of interest for the description of the variation in prescribing tendency is o,-. The hospital-specific probability of

prescribing a second-line uterotonic for the ‘average’ or ‘typical’ patient in the study is given by:

exp(f, +b j)
1+exp(S, +b;)
The interval that contains the prescribing probability for the 95% hospitals in the center of the range is given by’

exp(fBy —1.96cy,)  exp(By +1.960y)
1+ exp(B, —1.960y) " 1+ exp(f, +1.965,)
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