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APPENDIX I: Exploration of Linear and Alternative Regression 
Models for WOMAC knee pain 

One challenge encountered in this project was related to distribution of the 1-year 

WOMAC scores. We realized that the follow-up WOMAC Pain scores at 1-year (or closest visit to 1-

year) were right skewed with most subjects having low scores (less pain). In addition to looking at 

linear regression models as planned, we also explored using general linear mixed models 

assuming the outcome had either a negative binomial model (with the outcome rounded to 

integer values of 0 to 100) or a beta distribution (outcome was rescaled as .01 to 0.99 with 0 equal 

to .01 and 1 equal to 0.99) 

We then ranked the true 1-year WOMAC pain outcome by quintile, and compared 

observed mean WOMAC pain and predicted WOMAC pain (from each model) to see if we might 

improve our predictions using a non-linear regression model. 

The next page shows some preliminary models that were run on the pooled MOST and 

OAI databases and plots of predicted values. After reviewing these results, we opted to continue 

using linear regression for this project, as neither of the alternatives we explored appeared much 

better than the simpler and pre-planned approach using linear regression. 
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