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Letter to the Editor

Response to the Letter: Analytic approaches for prognostic 
studies of persistent pain following knee arthroplasty
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However, a poor AUC does not necessarily indicate a need 
to improve the machine-learning algorithms themselves. 
We conducted the analyses with 3 different algorithms and 
increasing methodological complexity did not improve pre-
dictive performance in our dataset. If the preoperative vari-
ables do not contain sufficient information to explain residual 
pain and poor function, more sophisticated statistical meth-
odology is unlikely to substantially improve prediction. Per-
sistent pain and patient-reported functional outcomes after 
TKA are complex and likely influenced by factors that are not 
captured by routinely collected preoperative clinical data. We 
thank the authors for raising these important methodological 
considerations and for introducing an alternative approach to 
predicting postoperative outcomes.
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Sir,—We thank Dr Riddle and Dr Dumenci for their insight-
ful comments to our article “Predicting persistent pain after 
total knee arthroplasty using different machine learning algo-
rithms” [1,2]. They highlighted a few important points from the 
methodology and proposed an alternative statistical approach 
to predict the outcomes after total knee arthroplasty (TKA). 

The first concern was raised regarding the fact that all out-
come variables were derived from the Oxford Knee Score 
(OKS) and were dichotomized. We agree that these outcomes 
are related and that dichotomization results in some loss of 
information. However, they were not intended to represent 
statistically independent outcomes, as our main interest was 
to predict postoperative pain, while the prediction of the total 
OKS and an improvement in OKS below the MCID threshold 
were examined as additional outcomes. We defined the non-
responder group as an improvement in OKS of less than 9 
points, not 8 points [3]. The continuous outcome was dichot-
omized to allow its use as the target variable in the binary 
XGBoost classification model. 

We would also like to clarify the issue of missing outcome 
data. The percentages cited in the letter (52–69%) reflect the 
proportion of the original registry population not included in 
the analyses because the required outcome data was unavail-
able, not the proportion of patients with missing outcome data 
among those included in the analyses. This limitation was 
explicitly acknowledged in our Discussion, where we noted 
that more than 12,000 patients without available OKS informa-
tion were excluded and that socioeconomic and other patient 
characteristics may influence PROM response rates [2]. 

The authors proposed latent class growth modelling as a 
potentially superior prognostic approach for estimating the 
probability of a poor pain outcome in patients undergoing knee 
arthroplasty [4,5]. This approach may help avoid dichotomiza-
tion and reliance on a strict MCID threshold. These methods 
could help characterize the patient population that does not 
improve after surgery. However, the main aim of our study 
was to build a prediction model to identify, using preopera-
tive information only, patients at risk of residual pain or poor 
function. The latent class growth modelling approach relies 
on repeated postoperative outcome measurements to identify 
latent groups based on longitudinal outcome trajectories [5]. 
This can be regarded as a valuable complementary approach 
in this field for identifying the non-responder patient groups.


