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Supplementary Materials 
Figure S1. Nurse-initiated pain protocol (NIPP).  

Supplementary S1. Analysis interpretation.  

 
For patient variables (level 1), the interpretation of the model coefficients is similar 

to that of standard logistic regression, i.e. adjusted log odds ratios (logORs), except that 
they must be interpreted as subject-specific effects, unlike classical logistic regression anal-
ysis where the coefficient of a co-variable is interpreted as a population logOR. For cluster-
level 2 variables (i.e. nurse characteristics), the model coefficients should be interpreted as 
median logORs, since ORs at level 2 are not fixed any longer but random, and it is neces-
sary to compare nurses with different random effects [1]. 

The residual effect of context (i.e. the effect of nurse clusters on the outcome after 
accounting for nurse-level variables) was quantified using the median OR (MOR), 
whereas the interval OR (IOR) was used when assessing the association between context 
variables (i.e. nurse characteristics) and the outcome [2]. In brief, the MOR allows to quan-
tify a residual context effect on the same scale as individual variables (i.e. the OR) and is 
therefore more intuitive than the intra-class correlation (ICC). The MOR represents the 
median increase of the outcome for a patient switched from a cluster with a lower to a 
cluster with higher odds, all the other variables remaining constant [3]. On the other hand, 
the IOR reflects the variation of the OR due to the random effect in the linear predictor, 
i.e. the IOR evaluates the magnitude of context residual variations when interpreting the 



J. Clin. Med. 2026, 15, 782 2 of 2 
 

https://doi.org/10.3390/jcm15020782 

effect of context-level variables. The IOR is narrow if the residual variation between clus-
ters is small and large otherwise. An IOR containing the value 1 indicates that the effect 
of a specific cluster variable is weak in comparison with the residual heterogeneity be-
tween clusters [4]. 
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