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INTRODUCTION:

Patient-reported outcome measures (PROMs) have gained increasing importance in assessing the effectiveness of total
knee arthroplasty (TKA) from the patient's perspective. The Centers for Medicare & Medicaid Services (CMS) has recently
finalized a landmark policy mandating the collection and reporting of PROMs for TKA by 2027, underscoring the value of
incorporating patient perspectives into quality measurement and value-based care initiatives. To interpret PROMs and
define clinically meaningful improvements, various concepts have been developed, including the minimal clinically
important difference (MCID), patient acceptable symptom state (PASS), and substantial clinical benefit (SCB). However,
there is significant variability in these thresholds across different patient populations and study methodologies. This study
aimed to 1) categorize THA patients into phenotypes and calculate MCID, PASS, and SCB thresholds for each phenotype
and 2) determine the percentage of patients in each phenotype that achieve or exceed the MCID, PASS, and SCB
thresholds calculated specifically for their phenotype group.

METHODS: A prospective cohort of 10,988 patients who underwent primary TKA between January 2016 and December
2022 was retrospectively analyzed. Demographic data, comorbidities, and preoperative and one-year postoperative Knee
Disability and Osteoarthritis Outcome Score (KOOS) pain, physical function short form (PS), and joint replacement (JR)
scores were collected. Patients were stratified into eight phenotypes based on their preoperative KOOS pain, PS, and
Veterans RAND 12-ltem Health Survey Mental Component Score (VR-12 MCS) scores, with each PROM classified as
above (+) or below (-) the median score. MCID values were determined using a distribution-based approach (half
standard deviation of change scores), while PASS values were established using an anchor-based method based on
patient satisfaction at one year. SCB was evaluated using an anchor question comparing current physical health to the
previous year.

RESULTS:

MCID, PASS, and SCB thresholds demonstrated substantial variability across PROM phenotypes (Table 1-3). MCID
values ranged from 2.76 to 5.37 for KOOS pain, 2.80 to 7.08 for KOOS PS, and 2.44 to 5.52 for KOOS JR. The proportion
of patients achieving MCID varied from 90% to 98% for KOOS pain, 84% to 97% for KOOS PS, and 89% to 97% for
KOOS JR. SCB thresholds spanned from 19.45 to 47.22 for KOOS pain, 12.3 to 33.0 for KOOS PS, and 18.502 to 34.051
for KOOS JR. The percentage of patients attaining SCB ranged from 52% to 72% for KOOS pain, 33% to 63% for KOOS
PS, and 35% to 62% for KOOS JR. PASS thresholds extended from 71.88 to 83.33 for KOOS pain, 66.4 to 75.1 for
KOOS PS, and 65.994 to 76.332 for KOOS JR. The proportion of patients reaching PASS varied from 64% to 75% for
KOOS pain, 55% to 70% for KOOS PS, and 50% to 68% for KOOS JR.

DISCUSSION AND CONCLUSION: Significant variability exists in MCID, PASS, and SCB thresholds across different
preoperative PROM phenotypes for TKA patients, with up to 2.5-fold differences between groups. Patients with worse
baseline function paradoxically require higher improvement thresholds to achieve satisfaction. Universal thresholds
systematically may misclassify outcomes and undermine patient-centered care. With CMS mandating PROM collection by
2027, adopting phenotype-specific thresholds may be essential for accurate outcome assessment, realistic patient
expectations, and optimized value-based care in total knee arthroplasty.
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