
Cognitive trajectories in total joint arthroplasty 
recipients and surgical and nonsurgical 

controls are largely parallel throughout a 15-
year analytic period. 

INTRO
• 31% of older adults undergoing elective total joint 

arthroplasty (TJA) meet criteria for postoperative 
neurocognitive disorder (NCD) a year after 
surgery (1), but population-level clinical 
significance of this is unknown. 

• Understanding long-term cognitive outcomes 
after TJA will help us counsel patients about 
anticipated long-term risks and benefits. 

METHODS
Participants: 
• Health & Retirement Study participants age 65+ 

in fee-for-service Medicare 1998-2018
• 4 comparison groups: TJA recipients (N=1947), 

surgical controls (N=1631), nonsurgical controls 
(pain (N=1947) and no pain (N=1947))

Measurement: 
• Memory score, a z-score-based summary 

measure of biennial HRS immediate and delayed 
word recall scores and proxy cognition reports, 
from time of surgery to three years after surgery 

Primary outcome:
• Differences-in-differences (DiD) estimate of 

cognitive change from t=0 to t=3 years for the 
TJA group versus the surgical control group

Statistical analysis and modeling:
• Multivariable adjusted linear mixed effects model 

for memory score over time
• Restricted cubic splines with knots at t=-4, 0, 8 

years, and a discontinuity at t=0 years
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Table 1: Group Demographics

Clinical significance:
• No established clinical significance threshold for 

population-average cognitive change
• 1-2 standard deviation (SD) decline in cognition in 

individuals is considered clinically significant
• In this study, we defined the clinical significance 

threshold as 3 months of average cognitive 
change

RESULTS
• DiD estimate between TJA and control groups at 3 

years post-procedure:
• vs Surgical: 0.024 [-0.005 to 0.052] memory units
• vs No Pain: 0.006 [-0.020 to 0.032] memory units
• vs Pain : 0.010 [-0.012 to 0.032] memory units
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Figure 1: Population-level cognitive trajectory from 5 
years before to 10 years after surgery or simulated 
procedure.

Figure 2: Difference-in-differences estimate for 
memory score change at 1, 3, and 5 years compared 
to TJA. The threshold of 3 months of cognitive change 
is used for clinical significance.
Negative number implies better performance in the TJA group. 
Positive number implies poorer performance in the TJA group.

The measured 31% rate of neurocognitive disorder 1 year 
after total joint arthroplasty should be contextualized by the 
finding that, by 3 years, there is no evidence of average 
cognitive decline, and at 5 years, total joint arthroplasty may 
be compatible with cognitive improvement. (Figure 2)
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