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Abstract: Machine learning, a subset of artiﬁcial intelligence, has become increasingly common in the analysis of orthopaedic data. The resources needed to utilize machine-learning approaches for data analysis have become increasingly
accessible to researchers, contributing to a recent inﬂux of research using these techniques. As machine learning becomes
increasingly available, misapplication owing to a lack of competence becomes more common. Sensationalized titles,
misused vernacular, and a failure to fully vet machine learningederived algorithms are just a few issues that warrant
attention. As the orthopaedic community’s knowledge on this topic grows, the ﬂaws in our understanding of this ﬁeld will
likely become apparent, allowing for rectiﬁcation and ultimately improvement of how machine learning is utilized in
research.
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T

he article “Meaningless Applications and Misguided
Methodologies in Artiﬁcial IntelligenceeRelated
Orthopaedic Research Propagates Hype Over Hope” by
Ramkumar, Pang, Polisetty, Helm, and Karnuta1 takes a
critical look at artiﬁcial intelligence (AI) in the realm of
orthopaedics. AI is one of the most fascinatingdyet
possibly least understooddareas of orthopaedic
research. Machine learning (ML), a subset of AI, has
grown in popularity as a method of data analysis in the
literature.2-7 Despite the growth of ML, Ramkumar et al.
paint a grim picture of the current state of ML-related
orthopaedic research. Sensationalized titles, misused
vernacular, and a failure to fully vet ML-derived algorithms are just a few issues that warrant attention.
As technology advances, ML programming becomes
increasingly user-friendly, allowing the previously
uninitiated to take a crack at these techniques. The
Dunning-Kruger effect is a psychological bias that
correlates conﬁdence and competence for a speciﬁc
topic (Fig 1).8 It suggests that persons with relatively
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little competence in a subject may have high levels of
conﬁdence because of unawareness of the breadth of
knowledge contained within that ﬁeld. This point of
high conﬁdence and low competence is colloquially
referred to as the “Peak of Mount Stupid.” As competence increases, one becomes aware of how much there
is to know and conﬁdence drops precipitously into the
“Valley of Despair.” Over time, competence and conﬁdence gradually improve, progressing along the “Slope
of Enlightenment” until one reaches the “Plateau of
Sustainability,” indicating true mastery of a subject. The
hype-fueled cycle described by Ramkumar et al.1 has
turned out a growing number of ML-related studies
replete with errors in basic fundamentals, raising
concern that we may be collectively sitting at the peak
of the Dunning-Kruger curve, unaware of the true
complexities associated with ML and ultimately AI in
general.
So here we sit, arguably atop the peak. As the
research community becomes increasingly familiar with
ML over time, we will begin our descent into the Valley
of Despair, where we will become aware of the deﬁciencies in our understanding of ML methodologies.
However, as the gaps in knowledge become apparent,
we will begin to ﬁll them, producing more meaningful
and clinically relevant research. As Ramkumar et al.1
point out, there is a strong trend to publish commentaries and reviews on ML in orthopaedics. Although the
irony that this very editorial is a commentary on a
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Fig 1. Dunning-Kruger effect curve.

commentary about ML is apparent, the prevalence of
these sorts of articles does serve a purpose. Although
they do not progress our orthopaedic knowledge, they
do explain some of the complexities and pitfalls of ML,
educating the community and progressing researchers’
overall understanding of this topic. As this knowledge
progresses, we continue progressing along the
Dunning-Kruger curve, beyond the Valley of Despair,
to a true understanding of ML and its capabilities.
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