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Abstract
• As outpatient total shoulder arthroplasty (TSA) becomes

more frequent, evidence-based criteria are needed to
identify appropriate candidates.

• The purpose of this study was to utilize a machine
learning model to predict length of stay (LOS) following
TSA in a nationwide database.

• The NSQIP database was used to predict patients with
short LOS (0 or 1 days) following TSA using a random
forest machine learning model.

• This study identifies demographic factors predictive of
short stay and develops a machine learning model that
may be useful in selecting candidates for outpatient
TSA.
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• TSA is a common elective orthopaedic procedure, often
associated with an inpatient stay.

• The incidence of outpatient joint replacement is
increasing, and careful patient selection for outpatient
TSA is of paramount importance.

• This study represents the first analysis of a national
database using a machine learning model to identify
patients with short length of stay after TSA.

• Patients undergoing primary, elective TSA from 2011-2016 in
the NSQIP database were included.

• Patients were separated into “short stay” (LOS of 0-1 days) and
“long stay” (LOS of 3+ days).

• Demographic factors and medical comorbidities were used to
train and validate a random forest machine learning model to
predict short vs. long LOS.

• Univariate and multivariate logistic regression were used to
determine factors associated with short LOS. Multivariate
regression was used to compare complication and readmission
rates.

• This study presents a machine learning model that may aid
selecting potential candidates for outpatient TSA utilizing
preoperative demographic and clinical variables.

• This study identifies demographic factors predictive of short
stay (younger age, male gender, white race) and medical
comorbidities associated with extended LOS.

• Careful selection of patients for outpatient TSA will minimize
hospitalizations and complications, particularly important in
the bundled payment environment for total joint arthroplasty.

• Further study is needed to evaluate the long-term outcomes of
TSA in patients selected by machine learning algorithms.
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• Of 3,128 patients, 2,122 had a short LOS and 1,006 had a long LOS.
• Short LOS was associated with lower 30-day rates of reoperation and readmission than long LOS.
• Medical comorbidities associated with long LOS included diabetes, dyspnea, COPD, 

hypertension, bleeding disorder, ASA >2, CHF, dialysis and cancer (Figure 1).
• Patients with short LOS were younger, more likely to be white and male, more likely to perform 

independent ADLs, and underwent surgery more recently (all p<0.001).

Machine Learning Model
• Specificity: 90% in 

classifying long LOS 
patients as high-risk for 
extended stay

• Sensitivity: 47% in 
classifying short LOS 
patients as low-risk for 
extended stay

• c-statistic of 0.77 in 
predicting postoperative 
LOS

Outcome (30-day)
Length of Stay

P-ValueShort Long
Number of Patients 2,122 1,006 -
Reoperation 0.94% 2.38% <0.001
Readmission 2.31% 4.56% <0.001

Figure 1. Demographic variables and medical comorbidities 
associated with extended LOS after TSA. Odds ratios and 95% CL.
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