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Objective: To develop and validate a system for assessing obstructive sleep apnea in a
pediatric population using a combination of oximetry and electrocardiogram
measurement.

Study Design: The automated scoring algorithm was developed using the ECG and
oximetry signals extracted from a database of 50 polysomnograms recorded from
pediatric subjects (ages 914 yr) in an attended setting (22 control, 28 with clinically
significant OSA). Prospective validation of the resulting algorithm is ongoing using a
custom combination oximetry-Holter device (NorthEast Monitoring, Maynard, MA)
followed by polysomnogram evaluation. Based on a cut-off value of AHI>1, an
automated scoring system was developed (a) to assign a record to either clinically
significant obstructive sleep apnea, or not, and (b) to estimate an AHI based on the
observed ECG and oximetry signals.

Results: Using the cut-off value of AHI>1, the system provided an estimated sensitivity
of 90% and specificity of 86% in recognizing clinically significant OSA. A Bland-and-
Altman plot of estimated AHI versus polysomnogram-determined AHI revealed
moderate differences, with no systematic bias. In an ongoing prospective evaluation at
an independent test site, the system has correctly classified 6 out of 6 subjects tested to
date in an unattended setting.

Conclusions: Given the relatively high prevalence of pediatric OSA, and the low
availability of specialized pediatric sleep laboratories, ambulatory sleep studies may
have a useful role to play in identification of pediatric subjects with clinically significant
OSA. Such systems must provide robust measurement, with relevant physiological
information. We have shown that a system based on a combination of ECG and
oximetry can potentially provide a useful ambulatory sleep study in an unattended
setting.





