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LETTER TO THE EDITOR

Pulse oximetry, racial bias and statistical bias:
further improvements of pulse oximetry are
necessary
Marco Ferrari1* , Valentina Quaresima1 and Felix Scholkmann2

We read with great interest the review by Tobin and
Jubran [1]. We strongly agree about the urgent need to
correct racial bias due to the negative impact of dark
skin pigmentation on the accuracy of pulse oximetry,
and the necessity to introduce new international medical
standards. In contrast to pulse oximetry, the influence of
melanin absorption in the epidermal layer is already corrected in transcutaneous bilirubinometry, a widely used
screening method, based on multi-wavelength optical
spectroscopy, employed to diagnose of neonatal hyperbilirubinemia [2]. Unfortunately, pulse oximetry devices
without melanin correction, and having additional technical limitations, are widely in use in many countries during the current COVID-19 pandemic [3, 4]. Therefore,
there is an urgent need that manufacturers would replace
conventional two-wavelengths finger pulse oximeters
with multi-wavelength systems implemented for melanin absorption correction. High-cost multi-wavelength
finger pulse oximeters, named pulse CO-oximeters, capable of estimating blood levels of carboxyhemoglobin and
methemoglobin, are already commercially available. The
significance of methemoglobinemia has been reported
for COVID-19 patients [5]. The introduction of low-cost
multi-wavelength finger pulse oximeters with melanin
correction is urgently necessary. Furthermore, manufacturers of pulse oximeters should be forced to release
This comment refers to the article available online at https://doi.org/10.1186/
s13613-021-00974-7.

the calibration algorithm and calibration data employed
in their instruments so that the public and the medical
community using these devices are aware of the possible
bias introduced by calibration algorithm and data.
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