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Appendix C – The CLMM model specification

The CLMM model assumes that the relationship between each pair of outcome 

categories is the same, and it uses a series of binary logistic regressions to model the 

cumulative probabilities up to each category.

The structure a cumulative link mixed model (CLMM) using a proportional odds 

assumption, for an ordinal outcome measured at four time points (1h, 6h, 12h, 24h), 

considering interactions between time and group, along with confounders, and including 

random intercepts for patients defined by (6), (7).

Level 1: Sample Level (Within-Patient)

For ordinal outcome yij for patient I at time j and the number of  K ordinal categories, 

the logit of cumulative probability P of yij being less than or equal to category k is modelled 

by(6):

logit(P(yij ≤ k)) = αk – (β0 + β1 timeij + β4 groupi + β3 (timeij ×groupi ) + Xiγ + ui). (6), 

where αk  are the thresholds (cutpoints) for each category k, which estimated from the 

data but not associated with any predictor variables. For the rest of the nomenclature, see 

Appendix B. 

Level 2: Patient Level

The patient-specific random effects are specified by (7):

ui ~N (0, σu
2), (5)

Similarly to GLMER, the ui  captures the patient-specific deviation from the overall 

intercept β0  and  σu
2 is the variance of these patient-specific random intercepts.


