o o °

Correcting Racial Bias in
Measurement of Blood
Oxygen Saturation

Team 28: Brooks Miner, Jaychandran Padayasi,

Rohan Myers, Saad Khalid, and Woojeong Kim
GitHub Repository Link

Hugging Face Link
| Tableau Dashboard Link AR

o [ ] [ ]

[} o o


https://github.com/brooksminer/pulse-ox-correction/
https://huggingface.co/spaces/zonova/pulse_ox
https://public.tableau.com/app/profile/rohan.myers/viz/ErdosDataScienceBootcamp/RaceGroup

Motivation

Respiratory epidemics occur; people need a way to s
monitor blood oxygenation at home, especially during =
hospital surges.

Occurrences of hidden hypoxemia have been found to
disproportionately affect patients of color, since skin
pigmentation interrupts oximeter operation.

Goal: Develop models that accurately predict arterial
blood oxygen saturation and hidden hypoxemia.

Source: MichiganDaily.com
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https://www.michigandaily.com/news/u-m-research-confirms-racial-bias-in-popular-blood-oxygen-reading-technology/

Exploratory Data Analysis

o Data source: Publicly available dataset of de-identified medical records from =50,000 unique patients at Beth Israel
Deaconess Medical Center in Boston, MA, between 2008 - 2019.

Histogram of arterial oxygen saturation, SaO2 (log scale) Frequency of hidden hypoxemia across race categories
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1. Most patients have healthy blood oxygen levels; blood oxygen saturation skewed toward 100

2. Prevalence of hidden hypoxemia differs among race groups
3. Only 1.6% of patients have Hidden Hypoxemia (over 98% do not have hidden hypoxemia)

° GOAL:
Fitting Regression to predict Sa02 and fitting classification to predict hidden hypoxemia.




Finding a better predictor for oxygen saturation

. Arterial vs. Peripheral O2 saturation
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Pulse oximeter

Arterial vs. Peripheral O2 saturation
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Arterial O2 saturation (measured from blood draw)




Peripheral O2 saturation (fingertip pulse oximeter)
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Hidden Hypoxemia Classification
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Accuracy measures

Simply calculating accuracy is
not good enough; we look at
sensitivity (true positive rate),
specificity (true negative rate)
and their sum (J-statistic).

Our model is able to identify 7
out of 10 people correctly as
having hidden hypoxemia
while not sacrificing
specificity (true negative rate).
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Ensemble Averaged Feature Importances
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Conclusions and Next Steps

Confirming our premise, we found race to be an important variable for our model.
Ideally our model would use skin pigmentation rather than race.
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Predict arterial oxygen saturation (Sa0,)
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