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INTRODUCTION:

Technology-assisted total knee arthroplasty (TKA), including both robotic and computer-assisted procedures, has
expanded rapidly in recent years. In the context of this growth, differences in utilization across racial and socioeconomic
subgroups remain unclear. This study aimed to evaluate trends in the use of technology-assisted TKA from 2016 to 2022
and to assess differences in receipt by race and socioeconomic status in fee-for-service Medicare beneficiaries.
METHODS:

Medicare fee-for-service claims were used to identify patients who underwent elective inpatient primary TKA in 2016-
2022. Patients were categorized into six race-socioeconomic subgroups based on race (White, Black, Hispanic) and dual
Medicare/Medicaid eligibility (yes/no; proxy for socioeconomic status). Procedures were categorized as technology-
assisted or not. Cochran-Armitage trend tests and compound annual growth rate (CAGR) were used to evaluate annual
trends for the full sample and race-socioeconomic subgroups. Multivariable logistic regression models examined the
association between race-socioeconomic subgroups and receipt of a technology-assisted TKA, adjusting for age, sex,
comorbidities, hospital characteristics, and surgery year.

RESULTS:

Of the 1,071,615 patients (White 92.3%, Black 6.4%, Hispanic 1.3%), the receipt of a technology-assisted TKA increased
from 6.2% in 2016 to 24.1% in 2022 (P<0.001; CAGR 25.4%). This increase was driven primarily by robotic-assisted TKA
from 0.57% to 18.1% (P<0.001; CAGR 78.0%). When stratified by the race-socioeconomic category, the CAGR for
technology-assisted procedures in Hispanic dual-eligible patients was 16.0% (5.94% in 2016 to 14.44% in 2022), and the
CAGRs for the other race-socioeconomic categories ranged from 24.7% (Hispanic-non-dual-eligible) to 27.1% (Black non-
dual-eligible). Across the study period, the odds of receiving a technology-assisted procedure were significantly lower for
White dual-eligible (OR 0.84, 95% CI 0.82-0.86), Black non-dual-eligible (OR 0.92, 95% CI 0.89-0.95), Black dual-eligible
(OR 0.85, 95% CI 0.81-0.89), and Hispanic dual-eligible patients (OR 0.69, 95% CI 0.64-0.74) compared to White non-
dual-eligible patients (all P<0.001).

DISCUSSION AND CONCLUSION:

There was national growth in use of technology assistance, specifically robotics, for TKA in fee-for-service Medicare
beneficiaries. While there was growth over time across all race-socioeconomic categories, most categories of minority and
lower-income Medicare beneficiaries were less likely to receive these surgical innovations. Differences were primarily
driven by dual-eligibility status, with largest differences for Hispanic dual-eligible beneficiaries. These differences in use
emphasize the need for equal-access focused policies for advanced orthopaedic technologies.
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