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Chest compressions during cardiopulmonary resuscitation (CPR) induce measurable oscillations in 
capnography (ETCO2), but without a standardized method of measuring oscillations their significance 
remains unclear. Recent studies suggest the magnitude and frequency of oscillations are due to 
intrathoracic airflow dependent on airway patency. These oscillations can be quantified by the Airway 
Opening Index (AOI), ranging from 0-100%. We sought to develop, automate, and evaluate multiple 
methods of computing AOI throughout CPR.  
 
We conducted a retrospective study of all 462 out of hospital cardiac arrest (OHCA) cases in Seattle, WA 
during 2019. ETCO2 and impedance waveforms from LifePak 15 defibrillators were annotated for the 
presence of intubation and CPR and imported into MATLAB for analysis. Four proposed methods for 
computing AOI were developed using peaks in ETCO2 in conjunction with oscillations in ETCO2 (DETCO2). 
We evaluated differences in mean AOI using each method and assessed correlations with return of 
spontaneous circulation (ROSC). Statistical significance was assessed with ANOVA (alpha = 0.05). 
 
155 cases were excluded due to missing defibrillator, capnography, and event data. AOI was measurable 
in all remaining 307 OHCA cases. Mean [95% confidence interval] AOI across all cases was 33.2% [31.0-
35.4%] using method 1, 26.9% [24.8-28.9%] using method 2, 22.8% [21.1-24.5%] using method 3, and 
28.0% [25.8-30.2%] using method 4. Mean AOI was significantly different across the four methods 
(p<0.001), with the greatest difference between method 1 and 3 (10.4%, p<0.001). Cases that ROSC 
(n=155) had a higher mean AOI than cases without ROSC (n=152) using methods 1-3 (p<0.05), and over 
time exhibited a 3.02 mmHg greater ΔETCO2 than those without ROSC [0.60-5.58 mmHg]. 
 
AOI is prevalent in OHCA cases and we developed 4 methods of automating measurement of AOI 
throughout resuscitation. Each method yielded a significantly different AOI, 3 methods showed an 
increased AOI in cases with ROSC, and we found a greater ΔETCO2 over time in cases with ROSC. 
Consistent, automated methods to measure AOI provide the foundation to evaluate if, and how, AOI 
may change with treatment or predict outcomes. These four approaches require additional investigation 
to understand which may be best suited to improve OHCA care.  


