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Disparities exist in how well oximetry works 

• Among people with darker skin pigmentation, oximeters 
• overestimate oxygen saturation (“occult hypoxemia”) 
• show greater within-subject variability (>4%) over time 

in critically ill or hospitalized 

We do not have data about sleep center patients 
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Obstructed airway 

Hypor 

I\.;----

Sleep and Assoc iated Events, 2023 Sleep and Associated Events, 2023

Obstructive sleep apnea: 
repetitive airway closure, brief episodes of hypoxia 

No airflow Awake Asleep 

apnea apnea apnea 
Flow 

Partial airflow 
airway open; airway closed 

SpO2 fully (apnea) or airflow, SaO2 baseline 
partly (hypopnea) 

Flow 

↓SpO2 

↑adrenaline, arousal 
The AASM Manual for the Scoring of 
AASM OSA Indicator Report, 2023 
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lee p-a pn ea- ind icator-re port. pdf leep apnea indicator report.pdf

Sleep studies for diagnosing apnea 

• SpO2 is a core signal 
• In-lab, home and hospital studies 
• Sampling frequency > 10 Hz 
• Thresholds for scoring hypopneas 

• AASM standard: >=3% desaturation 
• CMS standard: >=4% desaturation 

High sensitivity and low within-subject variance are needed. 

https://sleepeducation.org/wp-content/uploads/2023/03/obstructive-s 
Thornton, Annals ATS, 2020 
The AASM Manual for the Scoring of Sleep and Associated Events, 2023 

- - -

https://sleepeducation.org/wp-content/uploads/2023/03/obstructive-s
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Hypopneas with <4% desaturation not scored 
if treatment is to be covered by CMS 

Snore 

Flow 

Effort 

SpO2 

Are low values due to underestimation? 
Is underestimation related to skin color? 

https://www.cms.gov/medicare-coverage-database/view/ncd.aspx
The AASM Manual for the Scoring of Sleep and Associated Events, 2023 
Berry, JCSM, 2022 
https://sleepeducation.org/wp-content/uploads/2023/03/obstructive-sleep-apnea-indicator-report.pdf 
https://www.fda.gov/media/72470/download 

https://www.fda.gov/media/72470/download
https://sleepeducation.org/wp-content/uploads/2023/03/obstructive-sleep-apnea-indicator-report.pdf
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx


FDA standard: calibration vs clinical environment 
FDA Standard 

N=10, healthy Patients 

Larger of N=2 or 15% Darker skin 

ARMS ± 2-3% of ABG values; 
95% CI ± 5 to 6% 

Accuracy 

More use of wearables Other 

TCCO2 (similar technology) 
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Sleep medicine 

Comorbidities 
• Wide BMI 
• Heart failure, arrhythmias 
• Smoking, lung disease 
• Neuromuscular disease 

more apnea in Black patients 

Need <± 1% in bias 
Low within-subject variance (trends) 

https://sleepeducation.org/wp-content/uploads/2023/03/obstructive-sleep-apnea-indicator-report.pdf 
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=226 

https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=226
https://sleepeducation.org/wp-content/uploads/2023/03/obstructive-sleep-apnea-indicator-report.pdf


       
 

 

  
 

 
  

 
 

  

    
 

Workplace 
Accidents 

$6.5 bil lion 

Motor Vehicle 
Accidents 

$26.2 bi llion 

Metro-North engineer in fatal derailment had sleep 
apnea, NTSB says 

Apnl 9, 2014 • Metro Magazine Staff • 

TOTAL 
$149.6 
billion 

Lost 
Productivity ~ 

$86.9 billion 

$30 billion 

ct ive-s lee p-a pn ea-indica t or-re port. pdf ctive sleep apnea indicator report.pdf

Missing the diagnosis of sleep apnea can have 
serious consequences 

• Sleepiness 
• ↑Crash risk 

• Cognitive 
• ↓ memory, 

concentration, 
attention 

• ↓ Mood 
• Physical 

• Headache, 
Impotence 

• Occupational 
• ↓productivity 
• Absenteeism 
• Accidents 

• Hypertension 
• Heart disease, 

arrhythmias 
• Stroke 
• Alzheimer’s 
• Pre-diabetes 
• Death 

DAYTIME 

LONG-TERM 

Frost and Sullivan, JCSM, 2016 
https://sleepeducation.org/wp-content/uploads/2023/03/obstru - - - -
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Recommendations 

• Calibration studies 
• Must reflect sleep center • Post-market studies 

populations • in array of settings 
• Be inclusive (color, race, gender, • Clinically meaningful labeling health conditions) 

• bias and within-subject variance • Diversity of scientists 
• Powered to detect small, within- • Education 

subject trends • clinicians, patients, payers, 
researchers • Approval standards 

• More accurate, precise trend data 



 Thank you 


