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Study Objectives: The AASM has recommended specific sen-
sors in measuring apnea and hypopnea based on published
reliability and validity data. As new technology emerges, these
guidelines will need revision. Polyvinylidene fluoride (PVDF)
measures impedance and can be incorporated into a belt to
approximate airflow and respiratory effort. We compared respi-
ratory event detection using PVDF impedance belts (PVDFb),
respiratory inductance plethysmography (RIP), and nasal-oral
pneumoatachography (PNT).

Methods: First, in a clinical setting, 50 subjects (median AHI
26) undergoing polysomnography were fitted with PVDFb and
standard sensors. Studies were scored in 4 independent pass-
es using 4 respiratory montages (M); M1: nasal pressure trans-
duction (NPT), thermistry, and RIP; M2: NPT, thermistry, and
PVDFb; M3: thermistry and PVDFb; M4: PVDFb alone. Each
experimental montage (M2-M4) was compared to the reference
standard (M1) for total apneas and hypopneas. In a second
experimental study, respiratory event detection was compared
across a series of breathing trials for PYDFb, RIP, and PNT in
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normal subjects. Agreement was evaluated with intraclass cor-
relation coefficient (ICC), k statistics, and Bland-Altman plots.
Results: ICCs comparing event numbers by M1 to M 2, 3,
and 4 were: 0.99, 0.93, and 0.91, respectively. Aimost identical
numbers of events were identified for M 1 and M2 (177.5
122.7 vs 177.6 + 123.2). Event subtypes also were compa-
rable. PVDFb was less sensitive than PNT but no different than
RIP in detecting decreased breathing amplitude.
Conclusions: PVDFb was comparable to standard RIP in
determining respiratory events during polysomnography and
in detecting decreased breathing amplitude, suggesting that
PVDFb can be used as an alternative to RIP for apnea/hypop-
nea evaluation.
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he sleep related breathing disorders are characterized by

repetitive episodes of complete or partial airflow cessa-
tion which result in apnea or hypopnea, respectively. Chief
among these breathing disorders is obstructive sleep apnea
(OSA) which affects approximately 9% of women and 24% of
men in the general population.! The principal metric reflecting
OSA severity, the apnea-hypopnea index (AHI), quantifies the
number of apneas and hypopneas per hour of sleep. The AHI
has proven a valuable measure, as it correlates with daytime
sleepiness, risk of cardiovascular disease, and mortality.>* For
this reason, there has been much emphasis placed on methods
for ensuring the reproducibility and validity of apnea and hy-
popnea detection.

In 2007, the American Academy of Sleep Medicine (AASM)
published recommendations for measuring apneas and hypop-
neas based on evidence on the reliability and validity of alter-
native sensors and scoring approaches and consensus opinion.®
In this effort, technology reviewed for the estimation of airflow
included the heat-sensitive thermistor, nasal pressure transduc-
tion (NPT), and respiratory inductance plethysmography (RIP).
Based upon available evidence, thermistry was deemed ap-

BRIEF SUMMARY

Current Knowledge/Study Rationale: The purpose of this study was
to compare newer PVDF technology to gold standard technology in the
identification of apnea and hypopnea. As new technology emerges, vali-
dation studies become crucial so that new technology can not only be
introduced but gain wider acceptance if appropriate.

Study Impact: Overall comparability for detecting respiratory distur-
bances was demonstrated when using PVDF compared fo cumently
recommended sensors.

propriate for detecting apnea, while use of either NPT or RIP
was recommended to identify hypopnea. It was recognized that
distinguishing obstructive from central respiratory events re-
quires identification of respiratory effort, which might be best
measured by esophageal manometry. However, because of the
burden and limited availability of this technique, RIP was rec-
ommended as an acceptable means for measuring breathing
effort,” noting that data regarding the use of RIP to measure
respiratory effort are limited.*

The AASM recognized that recommendations might
change as technologies evolved and new data were generated.
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