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Progress Made 
▪ The FDA has begun addressing disparities in pulse oximetry accuracy based 

on skin pigmentation, a result of inequities in the evaluation of this technology 

▪ The Discussion Paper for today’s session describes a clinical study design 
that requires: 
▪ Inclusion of persons with different skin tones in clinical testing of pulse 

oximeters, based on a validated scale - Monk Skin Tone (MST) scale 
▪ Measurement of skin pigmentation at the sensor site by assessing the 

Individual Typology Angle (ITA) 

▪ Validated tools to measure skin pigmentation may be effective in addressing 
clinical study design flaws 
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Raising Awareness: AACN Webinar 

▪ Multiple factors interfere with pulse oximetry accuracy including: vasoconstriction, 
vasodilation, anemia, edema, and skin pigmentation 

▪ Substantial evidence shows significant inaccuracy among patients who identify as Black, 
Asian, or Hispanic (Chelsey et al, 2022, Fawzy et al., 2022, and Andrist et al., 2022) 

▪ While studies report differences in occult hypoxemia by race and ethnicity, it is more 
accurately related to the degree of skin pigmentation 
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AACN Webinar: Key Points 
The webinar highlighted the following implications: 

▪ Minimize inaccuracy by using the correct sensor with the 
correct placement 

▪ Be aware of limitations including the range of accuracy 

▪ Interpret pulse oximetry in combination with other 
assessment data 
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Key Opportunities 
With pulse oximetry: 
▪ Address risks of inaccuracy in consumer grade pulse oximeters 
▪ Disseminate plain language content about the limitations of pulse oximetry 

As a lesson forward: 
▪ Set a precedent for improving clinical study designs across the board 
▪ Examine clinical practices with a similar risk of disparate accuracy 
▪ Convene professional societies and organizations that set guidelines to create and 

implement standards for inclusive practices 



AMERICAN ASSOCIATION of CRITICAL-CARE NURSES 

             

      

            
   

     

        

 

         
 

 

        

      

       

      

       

      

           
  

References 
▪ American Association of Critical-Care Nurses Webinar series, “Impact of Skin Color on SpO2 Detection of Hypoxemia,” presented by John Gallagher, DNP, RN, CCNS, CCRN-K, TCRN, CHSE, RRT, FCCM. 

https://www.aacn.org/education/webinar-series/wb0070/impact-of-skin-color-on-spo2-detection-of-hypoxemia 

▪ Andrist E, Nuppnau M, Barbaro RP, et al. Association of race with pulse oximetry accuracy in hospitalized children. JAMA Network Open. 2022;5(3):e224584. 

▪ Chesley CF, Lane-Fall MB, Panchanadam V, et al. Racial disparities in occult hypoxemia and clinically based mitigation strategies to apply in advance of technological advancements. Respir Care. June 3, 
2022;respcare.09769. Online ahead of print. 

▪ Eid J, Stahl D, Costantine MM, Rood KM. Oxygen saturation in pregnant individuals with COVID-19: time for re-appraisal?. Am J Obstet Gynecol. 2022;226(6):813-816. 

▪ Fawzy A, Wu TD, Wang K, et al. Racial and ethnic discrepancy in pulse oximetry and delayed identification of treatment eligibility among patients with COVID-19. JAMA Intern Med. 2022;182(7):730-738. 

▪ FDA_Pulse_Oximetry_Letter_CCSC.ashx (chestnet.org) and FDA_Pulse_Oximetry_Letter_Reply.pdf 

▪ Harskamp RE, et al. Performance of popular pulse oximeters compared with simultaneous arterial oxygen saturation or clinical-grade pulse oximetry: a cross-sectional study in intensive care patients. BMJ Open 
Respiratory Research, 2021, 8:e000939 

▪ Jubran A. Pulse oximetry. Crit Care. 2015;19(1):272. 

▪ Mahendra M, McQuillen P, Dudley RA, Steurer MA. Variation in arterial and central venous catheter use in pediatric intensive care units. J Intensive Care Med. 2021;36(11):1250-1257. 

▪ Okunlola O, et al. Pulse oximeter performance, racial inequity, and the work ahead. Respir Care 2022; 67: 252-7 

▪ Oshina I, Spigulis J. Beer-Lambert law for optical tissue diagnostics: current state of the art and the main limitations. J Biomed Opt. 2021;26(10):100901 

▪ Seitz KP, et al. Pulse oximetry and race in critically ill adults. Crit Care Expl, 2022, 4(9), 1-5 

▪ Sjoding MW, Dickson RP, Iwashyna TJ, et al. Racial bias in pulse oximetry measurement. N Engl J Med. 2020;383(25):2477–2478. 

▪ Stell D, et al. Exploring the impact of pulse oximeter selection within the COVID-19 home-use pulse oximetry pathways. BMK Open Resp Res, 2022, 9, e0011159 

▪ Wong A-KI, et al. Analysis of discrepancies between pulse oximetry and arterial oxygen saturation measurements by race and ethnicity and association with organ dysfunction and mortality. JAMA Netw Open 
2021; 4: e2 

https://www.aacn.org/education/webinar-series/wb0070/impact-of-skin-color-on-spo2-detection-of-hypoxemia
https://www.chestnet.org/-/media/chesnetorg/Newsroom/Documents/CHEST-News/FDA_Pulse_Oximetry_Letter_CCSC.ashx
about:blank

	American Association of Critical-Care Nurses Testimony�for the Food and Drug Administration��Anesthesiology and Respiratory Therapy Devices Panel of the Medical Devices Advisory Committee�February 2, 2024
	Disclosure
	Progress Made
	Raising Awareness: AACN Webinar 
	AACN Webinar: Key Points 
	Key Opportunities 
	References 

