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APPENDIX M 
Consistency of knee pain and function outcomes used for models with other measure of knee 

pain and function 

The team felt it important to evaluate other outcomes to look for consistency of effect. 

These were exploratory analyses done after the models for pain and function were finalized. The 

evaluations were done using the OAI database. 

For pain, the study outcome was WOMAC knee pain. For the consistency of effect 

evaluation, we also looked at KOOS knee pain, and KOOS symptom scales. 

For function, the study outcome was SF-12 physical function score. For the consistency of 

effect evaluation, we also looked at the KOOS function, sports, recreation (FSR) scale, the KOOS 

quality of life (QOL) scale, and the KGLRS scale. The KGRLS is another quality of life index that asks 

responders to ‘consider all the ways that knee pain and knee arthritis affect you’ rated on a 10 

point scale of how they ‘are doing’ ranging from very good to very poor. For the purposes of these 

evaluations, all of these scales/instruments were re-scaled to 0 to 100 where a low value 

indicated poorer function and/or higher pain and high values indicated good function and/or 

lower pain. 

The results of these exploratory analyses suggest that the WOMAC knee pain tracks well 

with other measures of knee pain and symptoms, and in particular, KOOS knee pain. The SF-12 

physical function score, while positively correlated, does not track as strongly with other knee-

related quality of life and function variables. These results are somewhat to be expected in that 

while there may be overlap in physical function and knee-related function they are not the same 

thing. Our stakeholders suggest both overall and knee-related function are important and we have 

come to believe future work to develop predictions of the more specific knee-related function 

would be useful to both patient and clinical stakeholders.  
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I. SUBJECT PLOTS: For illustrative purposes we are showing baseline (pre) and 1-year follow-up (pos) raw (knee) pain and

function scores for a random sample of subjects. The header for each panel in each figure tells if the subject got a total knee 

replacement (TKR). If the different scales are all capturing the same information, the lines within each panel should be overlapping. The 

panel on the left shows the different pain scales (WOMAC knee pain (KP), KOOS KP, and KOOS Symptom. The panel on the right shows 

the different function scales (SF-12 physical component score, KOOS SFR, KOOS QOL, KGLRS) . In general, the lines were reasonably 

parallel and going in the same direction, although there was variability. 
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II. DISTRIBUTIONS: The distribution of scores at baseline (PRE), at the approximate 1-year follow-up (POS), and the POS minus

PRE change from baseline delta (DEL) were plotted for each scale. Different colors were used to show the distributions for both the 

group of subjects that got TKR (red) and did not get TKR (blue). The results for distributions of the 3 pain scores are on the left panel, 

and of the 4 function scores on the right panel. 

Consistency of the scores would best be illustrated by finding similarities of the distributions between ROWs of the figures, while 

there still may be differences between columns. This is shown clearly for the plot of pain scores on the left. For the PRE, the 

distributions are reasonably symmetric and centered near a value of 60. For POS, the scores are higher (better) and skewed to the right, 

especially for the TKR (red) subjects. The delta scores for all (3) pain measures are symmetric, but one can see more separation 

between the TKR and non-TKR (red and blue respectively) subjects with the TKR subjects having greater improvements captured by all 

three scales. 
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III. CORRELATION: We next wanted to look at consistency of scores at the subject level using simple bivariate scatter plots. If

scores for any two scales were the same, one would expect the points on the scatter plot to all fall along a diagonal line on the plot. The 

corresponding correlation coefficient would be 1.0. Again, the panel on the left shows the 3 bivariate scatter plots for the 3 pain scores, 

and the panel on the right shows the 6 bivariate plots for the 4 function scores. The red dots and red smoothed line are the data for the 

subjects with TKR, and the blue dots and blue smoothed line are for the subjects who did not have TKR. All correlations were positive, 

and nearly all having associated p-value <0.05. 
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IV. AGREEMENT: The last evaluation we did was categorize the change from baseline to follow-up as an improvement of over 8 

points, worsening of over 8 points, or a change of no more than +/- 8 points. This was done for each subject for each scale. Again, 

bivariate tables were constructed looking at agreement for the change categories. The choice of a change of 8 points on a 100-point 

scale was based on the KOOS User’s Guide 1.1 Updated August 2012 (http://www.koos.nu/) which notes “The Minimal Important 

Change (MIC) is currently suggested to be 8-10” with an acknowledgment that there are limitations to this suggestion.  We evaluated 

“agreement” with a kappa statistic. A Kappa of 1 indicates perfect agreement. The results of these analyses are displayed below. For the 

pain scales, the WOMAC knee pain (KP) and KOOS KP had the highest Kappa (consistent with the largest correlation seen in part III). 

Kappa’s were lower for the function scales than pain scales. The SF-12 agreeing more with the KOOS than KGLRS. Among the function 

measures, the kappa was highest for the 2 KOOS scales (KOOS FSR and KOOS QOL). These results are shown on the following page. 

  

http://www.koos.nu/
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A. AGREEMENT: Pain Scales
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B. AGREEMENT: Function Scales
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B. AGREEMENT: Function Scales (continued)
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V. Summary of Scales
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VI. Screenshots of components of KOOS and KGLRS Scales from OAI database 

 

KOOS Knee Pain        KOOS Function, Sports, Recreational Activities 
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VII. Screenshots of components of KOOS and KGLRS Scales from OAI database (continued)

KOOS SYMPTOMS KOOS QOL and KGLRS 




