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INTRODUCTION: With the increasing emphasis on value-based care and the mandatory collection of patient-reported 
outcome measures (PROMs) following Total knee arthroplasty (TKA) by the Centers for Medicare & Medicaid Services 
(CMS), defining clinically meaningful improvement thresholds has become crucial. Substantial clinical benefit (SCB) 
represents a higher level of patient-perceived improvement compared to minimal clinically important difference (MCID) 
and is now being used by CMS to calculate clinical significance. This study aimed to 1) establish SCB thresholds for the 
Knee Disability and Osteoarthritis Outcome Score (KOOS) pain, physical function short form (PS), and joint replacement 
(JR) after TKA and determine the proportion of patients achieving these thresholds, and 2) identify patient factors 
associated with failure to achieve SCB after TKA. 
METHODS: A prospective cohort of 10,988 patients who underwent primary TKA between January 2016 and December 
2022 was analyzed. Patient demographics, comorbidities, baseline and one-year KOOS pain, PS, and JR scores were 
recorded. (Table 1) Patients were categorized into 8 distinct phenotypes based on their preoperative pain, physical 
function, and mental health scores. The anchor question used to determine SCB was: "Since your surgery, how would you 
rate your overall physical activity?" Patients answering "much better" were classified as the substantially improved group, 
while those answering "slightly better" were classified as the improved group. Patients answering "about the same," 
"slightly worse," or "much worse" were classified as the unimproved group. The SCB threshold was determined using 
receiver operating characteristic curve analysis, selecting the cut-off that maximized the Youden J statistic to differentiate 
between the unimproved and substantially improved groups. 
RESULTS: The SCB thresholds were 33.3 points for KOOS Pain (sensitivity 80.7%, specificity 53.0%, Area Under the 
Curve (AUC): 0.72), 16.4 points for KOOS PS (sensitivity 82.4%, specificity 47.9%, AUC:0.69 ), and 22.8 points for KOOS 
JR (sensitivity 82.4%, specificity 51.4%, AUC:0.72 ). The proportion of patients achieving SCB at one year was 59.1% for 
all three KOOS scores. Non-white race, current/previous smoking status, higher Charlson Comorbidity Index, 
Medicare/Medicaid insurance, and phenotypes with worse baseline pain, physical function, and mental health scores were 
significantly associated with failure to achieve SCB for all three KOOS scores. (Table 2) 
DISCUSSION AND CONCLUSION: SCB thresholds for KOOS Pain, PS, and JR were defined, and patient factors linked 
to failure in achieving SCB after TKA were identified.These findings underscore the importance of considering patient 
characteristics when predicting outcomes and managing expectations. With CMS moving towards mandatory PROM 
collection and reporting, these SCB thresholds serve as meaningful benchmarks for assessing clinically significant 
improvement after TKA. Integrating SCB thresholds into clinical practice can enhance shared decision-making, guide 
postoperative care, and ultimately improve patient outcomes and satisfaction.

  
 


