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POLYSOMNOGRAPHY (PSG) IS PERFORMED FOR A 
WIDE VARIETY OF INDICATIONS, MOST COMMONLY 
FOR INVESTIGATION OF OBSTRUCTIVE SLEEP APNEA 
(OSA). OSA is characterized by repeated episodes of upper 
airway obstruction resulting in cessation (apnea) or reduction 
(hypopnea) in airflow during sleep. The apnea hypopnea index 
(AHI), a count of the number of apneas and hypopneas per hour 
of sleep, is the key measure used for case identification, for 
quantifying disease severity, and for defining disease preva-
lence in normal and clinical populations.

Despite the importance of this measure, inter-laboratory 
variations in apnea and, in particular, hypopnea definition have 
been reported.1,2 Differences in hypopnea definition relate to the 
degree of airflow reduction and/or oxygen desaturation required 
and the requirement for associated EEG arousal. The effect of 
varying definitions of hypopnea on AHI has been examined 
in a number of studies3-6 and the importance of standardizing 

the hypopnea definition, and thereby reducing inter-laboratory 
variability in AHI, has been recognized.3,5,7,8

In 1999, the American Academy of Sleep Medicine (AASM) 
produced a consensus report,9 targeted at clinical research rath-
er than clinical practice,10 recommending standardized scoring 
criteria for a range of respiratory events. These guidelines (also 
known as “Chicago Criteria”) described 2 types of hypopneas: 
(i) Those with a > 50% decrease in a valid measure of airflow 
without a requirement for associated oxygen desaturation or 
arousal, and (ii) Those with a lesser airflow reduction in asso-
ciation with oxygen desaturation of > 3% or an arousal.

The lack of clinical practice guidelines was addressed in 2001 
when the AASM, via the Clinical Practices Review Committee, 
published a position paper11 which described a hypopnea as an 
abnormal respiratory event lasting ≥ 10 sec with ≥ 30% reduc-
tion in thoracoabdominal movement or airflow, and with ≥ 4% 
oxygen desaturation. This is currently the approved hypopnea 
definition for the Centers for Medicare and Medicaid Services 
in the United States to determine eligibility for treatment fund-
ing.12 Nevertheless, in 2005 the AASM, via the Practice Param-
eters Committee, reported that, “Several clinical definitions of 
hypopnea are in clinical use and there is no clear consensus.”13

In a further attempt to improve standardization, the AASM 
recently published the Manual for the Scoring of Sleep and As-
sociated Events.14 In this manual there is a “recommended” and 
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an “alternative” hypopnea definition; and either can be used 
at the discretion of the clinician or investigator. The recom-
mended definition is the same as the definition published in the 
AASM 2001 position paper: hypopnea scoring requires ≥ 30% 
reduction in nasal pressure signal excursions from baseline and 
associated ≥ 4% desaturation from pre-event baseline. The al-
ternative definition requires ≥ 50% reduction in nasal pressure 
signal excursions and associated ≥ 3% desaturation or arousal.

Introduction of new standards is likely to lead to a period 
when individual laboratories assess and change their practices 
and when different laboratories use different methodologies. 
This study aims to assist in interpretation of clinical or research 
results in this setting. Specifically, this study examines the im-
pact of the 2 recently published hypopnea definitions on the 
AHI, compared to the previously published “Chicago” hypo-
pnea definition, and subsequently examines the impact on the 
measured prevalence of OSA in a cohort of patients presenting 
for diagnosis or exclusion of obstructive sleep apnea. Com-
pared to similar previous studies3-6 it is unique in its focus on 
published standard hypopnea definitions.

MEtHoDS

patient Selection

This study utilized 328 consecutive diagnostic in-laboratory 
PSGs from 2 separate patient groups recorded during a 3-month 
period, between April and June 2007. One group consisted of 164 
PSGs that were sourced from the Austin Health sleep laboratory 
in Melbourne, Victoria, Australia. The second group consisted of 
164 PSGs that were sourced from the Royal Adelaide Hospital 
sleep laboratory in Adelaide, South Australia. Both laborato-
ries are located on the southern coast of mainland Australia at 
altitudes < 200 meters above sea level. All patients were being 
investigated for clinically suspected OSA or exclusion of OSA. 
PSGs were not considered if they were being conducted for re-
search purposes or investigation of respiratory failure, involved 
implementation or review of treatment, or involved use of sup-
plemental oxygen. PSGs were excluded if they were technically 
poor, which was defined as one key signal (oxygen saturation, 
nasal pressure, EEG) uninterpretable ≥ 50% of sleep time.

pSg recordings

For the Melbourne group, PSGs were recorded using Com-
pumedics E-series or S-Series equipment (Abbotsford, Victo-
ria, Australia), using a recording montage consisting of C3/A2 
EEG, left and right EOG, ECG, submental EMG, airflow (na-
sal pressure), body position, thoracic and abdominal excursion 
(inductance plethysmography), oxygen saturation (finger pulse 
oximetry), left and right leg movement (piezoelectric sensors), 
and sound. For the Adelaide group, PSGs were recorded using 
Compumedics E-series equipment, using the same recording 
montage as above. Oximetry at Austin Health was measured 
using a Nellcor N-595 (Nellcor Inc, Boulder, CO, USA) set to 
shortest averaging time (2-4 seconds) and sampled at 5 Hz, and 
at the Royal Adelaide Hospital using a MasimoSET Radical 
(Masimo, Irvine, CA, USA) set to an averaging time of 8 sec-
onds and sampled at 1 Hz.

pSg Scoring

PSGs were first scored in a clinical setting using Profusion 
PSG 2 software (Compumedics, Abbotsford, Victoria, Austra-
lia) by one of multiple scorers (12 Melbourne group; 3 Adelaide 
group), all of whom participated in intra- and inter-laboratory 
scoring concordance programs. For both groups scoring was 
based on published standards for sleep15 and arousal scoring.16 
Respiratory event scoring was based on Chicago criteria9 for 
determination of the AHI (AHIChicago), in which a hypopnea was 
defined by the presence of the first or second of the following 
criteria, plus the third:

 A clear decrease (> 50%) from baseline in a valid measure 1. 
of breathing during sleep (a valid measure was considered 
to be nasal pressure or summed thoracic plus abdominal 
respiratory inductance plethysmography). Baseline was 
defined as the mean amplitude of stable breathing and oxy-
genation in the 2 minutes preceding onset of the event (in 
individuals with a stable breathing pattern during sleep) or 
the mean amplitude of the 3 largest breaths in the 2 preced-
ing minutes where breathing pattern was unstable.

 A clear (discernable) amplitude reduction of a validated 2. 
measure of breathing during sleep, not reaching the above 
criterion but associated with either an oxygen desaturation 
of > 3% or an arousal.

 The event lasts ≥ 10 sec.3. 
An apnea was defined as a complete cessation of airflow, 

measured using nasal pressure, for ≥ 10 sec. Respiratory effort 
related arousals (RERAs) were not scored.

protocol

For each patient group, a single investigator retrospectively 
reviewed the PSGs previously scored using Chicago criteria, 
removed hypopneas that did not meet the new stricter AASM 
criteria14 and recalculated the AHI. AHIs using the new recom-
mended hypopnea definition (AHIRec) and using the alternative 
definition (AHIAlt) were derived in separate passes of the re-
corded data. Derivation of AHIRec required exclusion of hypo-
pneas with < 30% reduction in nasal pressure signal excursions 
or with < 4% oxygen desaturation. For AHIAlt derivation, hypo-
pneas with < 50% reduction in nasal pressure signal excursions 
or with < 3% desaturation and without associated arousal were 
excluded. Respiratory events previously classified as apneas 
were left unaltered.

This study was approved by the Austin Health Human Re-
search Ethics Committee.

analysis and Statistics

AHI is the key metric used in research and clinical practice 
and therefore it was the primary variable used for analysis of 
the differences between hypopnea definitions.

The distribution of the differences between each pair of hy-
popnea indices (HI) and therefore AHIs was highly skewed; 
therefore, nonparametric analyses were undertaken. AHIs and 
HIs were described according to their median and interquartile 
values. The significance of differences between the 3 AHIs and 
HIs was examined using the Friedman test; with pair-wise post 
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hoc comparisons performed using the Wilcoxon signed-rank 
test. Scatter plots and Bland-Altman plots17 were constructed 
for inspection of the association and agreement between AHIs. 
The strength of association was determined with Spearman rank 
test. From the Bland-Altman plots agreement was reported as 
the median difference (bias) between scoring criteria and the 
5th and 95th percentiles of the difference.

A frequency table was constructed illustrating the point 
prevalence of OSA for each methodology at AHI cut-points 
for diagnosis of 5, 15, and 30/h. For each cut-point, a 2 x 2 
table compared positive and negative frequencies of each pair 
of AHIs (not shown) and the significance of the differences in 
OSA diagnosis was established using the McNemar test.

Equivalent cut-points for the 3 AHIs were established with 
the use of receiver operator curves (ROC) with AHIChicago treated 
as the gold standard. Equivalent cut-points were chosen by giv-
ing equal weight to maximizing both sensitivity and specific-
ity.

To improve understanding of which aspects of the scoring 
criteria contribute to the differences in AHI, more detailed anal-
ysis was undertaken of a subset of 20 PSGs. These were select-
ed to represent a wide range of OSA severity. In these 20 PSGs, 
for hypopneas which were excluded based on either or both 
of the new AASM criteria, the degree of desaturation, arousal 
association, and degree of airflow reduction was manually de-
termined. The contribution of these criteria to AHI differences 
was quantified as (a) a percentage relative to all hypopnea scor-
ing differences between methods, and (b) the resultant median 
(interquartile range) change in AHI.

rESultS

patient characteristics

Table 1 summarizes the patient characteristics and poly-
somnography results. Of the 328 PSGs assessed, 3 PSGs were 
excluded because of a poor nasal pressure signal, and 2 were 
excluded because of a poor oxygen saturation signal, leaving a 
total of 323 PSGs for analysis.

agreement between Scoring criteria

Table 2 shows median AHI and HI according to the different 
scoring criteria. The Friedman test and post hoc comparisons 
revealed that all AHIs and all HIs were significantly different 
from each other (P < 0.001). The median (interquartile range) 
percentage contribution of hypopneas to the AHI was 82.3% 
(54.3, 95.5), 38.9% (12.5, 72.8), and 64.7%, (32.7, 88.9) for 
AHIChicago, AHIRec, and AHIAlt, respectively.

Scatter plots (Figure 1) and Bland-Altman plots (Figure 2) 
were constructed for the inspection of association and agreement 
between each AHI pair. They demonstrated large patient-specif-
ic differences in the impact on AHI for each comparison. The 
strongest correlation was observed between AHIChicago and AHIAlt 
and the weakest between AHIChicago and AHIRec (Figure 1).

The Bland Altman plots demonstrate a median (5th, 95th 
percentiles) reduction of 10.9/h (1.2, 34.3) when comparing 
AHIRec to AHI Chicago, a median reduction of 6.1/h (0.5, 21.1) 
when comparing AHIAlt to AHI Chicago, and a median reduction 
of 3.5/h (0.0, 20.1) when comparing AHIRec to AHIAlt. All plots 
show that variation of differences is dependent on the magni-
tude of AHI. This pattern was most pronounced when compar-
ing AHIRec with AHIChicago.

oSa Diagnosis

Differences in the frequency of OSA diagnosis using differ-
ent scoring methods and AHI thresholds are shown in Table 3. 
Significant differences in the point prevalence of diagnosis of 
OSA were found for all pair-wise comparisons for all thresholds 
examined (P < 0.001). Using AHIRec, 36%, 43%, and 48% of pa-
tients previously classified as positive for OSA using AHIChicago 
would now be negative with AHI cut-offs of 5, 15, and 30/h, 
respectively. Using AHIAlt, 17%, 26%, and 25% of patients pre-
viously classified as positive for OSA using AHIChicago would 
now be negative.

Table 4 shows equivalent AHIs for both AHIRec and AHIAlt 
compared to AHIChicago. These values were established with the 
use of ROC curves with AHIChicago treated as the “gold stan-
dard.” The equivalent cut-points were chosen by giving equal 
weight to maximizing both sensitivity and specificity. Using 
AHIRec resulted in equivalent AHI cut-points that were approxi-
mately 30% of AHIChicago whereas using AHIAlt resulted in AHI 
cut-points that were 60% of AHIChicago. Equivalent cut-points 
for AHIRec were approximately 50% of those for AHIAlt. The 
sensitivity and specificity (Table 4) indicate the confidence in 
the equivalent cut-points in characterizing OSA. Sensitivity and 

Table 1—Summary of Patient Characteristics and Polysomnog-
raphy Results

Parameter Value
n 323
Age 51 (41, 60)
Sex M/F 211/112
Body mass index (kg/m2) 32.7 (28.7, 37.8)*
ESS 8.0 (5.0, 13.0)†
Total sleep time (min) 331.7 (280.5, 377.5)
Sleep efficiency (%) 76.6 (65.3, 84.8)
Stage 1 (min) 18.1 (12.1-34.0)
Stage 2 (min) 177.5 (140.5, 220.3)
Slow wave sleep (min) 67.0 (31.0, 93.0)
REM (min) 50.1 (30.0, 70.1)
Arousal index (/h) 22.1 (14.2, 37.0)

Values are median (interquartile range).
Explanation of symbols;*: n = 321; †: n = 305.

Table 2—Apnea Hypopnea Indices and Hypopnea Indices Using 
Different Hypopnea Scoring Criteria

Hypopnea
Definition	 AHI	(/h)	 HI	(/h)
Chicago 25.1 (11.1, 48.5) 16.3 (7.8, 26.4)
Recommended 8.3 (2.1, 26.4) 2.2 (0.5, 6.6)
Alternative 14.9 (5.5, 37.4) 7.2 (2.4, 15.0)

Values are median (interquartile range). P < 0.001 for all pair-wise 
comparisons

AAsm Criteria for scoring Hypopnoeas: Impact on AHI—Ruehland et al

D
ow

nloaded from
 https://academ

ic.oup.com
/sleep/article/32/2/150/3741711 by guest on 21 August 2022



SLEEP, Vol. 32, No. 2, 2009 153

median (interquartile range) hypopnea indices of 27.5/h (14.9, 
50.9), 6.0/h (2.5, 10.3), and 17.6/h (7.6, 33.0) for Chicago, rec-
ommended, and alternative hypopnea definitions, respectively. 
Table 5 illustrates the contribution of different hypopnea scor-
ing criteria to observed differences in HI/AHI.

When comparing events scored using the alternative hypo-
pnea definition with those scored using the recommended defi-
nition, addition of arousal criteria to the alternative definition 
was solely responsible for over 50% of the differences between 
AHIAlt and AHIRec, whereas the lower desaturation requirement 
(≥ 3% vs. ≥ 4%) was responsible for approximately 25% of the 
differences. In addition the larger airflow reduction requirement 
of the alternative definition (≥ 50% vs. ≥ 30%) had little impact 
on the AHI differences.

When comparing events scored using Chicago criteria with 
those scored using the recommended hypopnea definition, the 
stricter ≥ 4% desaturation requirement of the recommended 
definition accounted for almost all of the reduction in AHIRec 
compared to AHIChicago. There were very few events that met the 
≥ 4% desaturation criteria but were excluded because they had 
< 30% airflow reduction.

When comparing events scored using Chicago criteria with 
those scored using the alternative hypopnea definition, the ma-
jority were excluded because they met neither the arousal asso-
ciation nor ≥ 3% desaturation criteria, despite having a ≥ 50% 
airflow reduction. Although a small proportion (17%) of events 
did not meet the 50% airflow reduction criterion despite meet-
ing the desaturation or arousal association criteria, these events 
only occurred in few patients and therefore resulted in small 
changes in the median AHI.

DiScuSSion

The present study examines the impact of using 3 hypopnea 
definitions on AHI. The study is, to the best of our knowledge, 
the first to provide this type of comparison using published, 
standard hypopnea definitions.

The data demonstrate that large differences in AHI result 
when the 3 different definitions are used to score hypopneas, 
that there are large patient-specific differences in the impact on 
AHI, and that variability changes systematically with OSA se-
verity. The data also demonstrate, based on any given cut-point 
value of AHI, that the different approaches for measuring AHI 
result in substantial differences in identifying and classifying 
sleep disordered breathing.

These findings provide insight to clinicians and researchers 
when comparing results obtained using different methodolo-

specificity were greater when comparing AHIAlt to AHIChicago 
than when comparing AHIRec to AHIChicago.

contribution of Scoring criteria to Hi/aHi Differences

The 20 PSGs used to examine the contribution of various 
scoring criteria to the differences in HI (and therefore AHI) had 

Table 3—Percentage of Patients Classified as Positive for OSA by 
Method and AHI Threshold for OSA Diagnosis (n = 323)

Hypopnea	Definition	 	 AHI	Cut-off	(events/h)
	 ≥	5	 ≥	15	 ≥	30
Chicago 92% 67% 42%
Recommended 59% 38% 22%
Alternative 76% 50% 31%

P < 0.001 for all pair-wise comparisons at all thresholds examined.

Figure	1—Scatter plots comparing: (A) AHIRec to AHIChicago, (B) 
AHIAlt to AHIChicago, and (C) AHIRec to AHIAlt. All correlations are 
significant at the 0.01 level (one-tailed).
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even if the best equivalent cut-points are utilized, variations in 
diagnosis will still occur.

These results also highlight the importance of standardizing 
methodology. Lack of standardization has numerous implica-
tions including the impact on disease identification, severity 
grading, and comparability of results between different labo-
ratories and research studies. Lack of standardization may also 
impact treatment decisions, treatment funding by third par-
ties, OSA prevalence estimates, estimates of the public health 
impact of OSA, and establishment of links between OSA and 
comorbidities. In research, if scoring is performed in multiple 
laboratories, lack of standardization and increased AHI varia-
tion can result in less robust correlation coefficients, increased 
sample size requirements, reduction in statistical power, and 
increased trial costs.8

The AASM Manual for Scoring of Sleep and Associated 
Events14 suggests that either the recommended or alternative 
hypopnea definition can be used at the discretion of the clini-
cian or investigator. Providing options for scoring criteria may 
lead to different scoring approaches between laboratories and 
research studies, and we have shown that this can have a sub-
stantial impact on AHI. We propose, therefore, that consider-
ation should be given to adopting a single standardized hypo-
pnea definition.

Determining the most appropriate hypopnea definition re-
quires studies comparing alternative hypopnea definitions in 
terms of their association with physical and/or clinical out-
comes such as hypertension, cardiovascular disease, sleepiness, 
impaired quality of life, or accidents. Although our study was 
not designed to investigate associations between definitions 
and clinical outcomes recent data from the Sleep Heart Health 
Study (SHHS) provides some clues in this regard. It has shown 
that hypopneas with 4% desaturation, but not those with lesser 
desaturation, are associated with increased prevalence of self-
reported cardiovascular disease,18 that hypopneas with as low 
as 2% desaturation are associated with increased prevalence of 
metabolic impairment,19 and that association between hypopnea 
indices and these clinical outcomes is not improved by inclu-
sion of arousal association criteria.18,19 In general, these findings 
support the requirement of associated desaturation of ≥ 2% in 
hypopnea definition criteria which, in terms of desaturation, the 
AASM alternative definition comes closest to matching. How-
ever, a number of considerations should be kept in mind when 
interpreting these results including: (i) At present it is uncertain 
whether similar findings will be revealed for other outcomes 
such as sleepiness, impaired quality of life or accidents. (ii) 
The SHHS study used thermal sensors rather than the current 

gies and highlight the importance of consideration and under-
standing of the method used to determine AHI when comparing 
clinical and research studies. However, even when the method 
is taken into consideration, the results demonstrate that cau-
tion should be exercised in applying a simple correction factor. 
Sensitivity and specificity values from ROC analysis show that 

Table 4—Equivalent AHI by Method for Various AHI Cut-Points

	 	 AHIChicago(events/h)
Parameter	 5	 15	 30
Equivalent AHIRec 1.4 4.4 10.8
 Sensitivity (%) 87.2 82.5 91.0
 Specificity (%) 85.2 82.1 89.9
Equivalent AHIAlt 2.8 8.9 18.4
 Sensitivity (%) 91.6 90.3 95.5
 Specificity (%) 92.6 90.6 95.2

Figure	 2—Bland-Altman plots illustrating agreement between 
AHIs: (A) AHIRec and AHIChicago, (B) AHIAlt and AHIChicago, and (C) 
AHIAlt and AHIRec. Thick solid line represents median difference. 
Thin solid lines represent 5th and 95th percentiles.
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It could be argued that scoring RERAs, which can be option-
ally scored using nasal pressure according to the 2007 AASM 
manual,14 will capture events previously scored as hypopneas 
using Chicago criteria but not the newer criteria. Our results 
suggest that this may not be the case. We found that when using 
the alternative hypopnea definition as opposed to the Chicago 
definition, the majority of differences were due to events that 
had minimal (0% to 2%) desaturation and no arousal, despite 
having > 50% nasal pressure reduction. As these events do not 
have associated arousal, they will also fall outside the current 
criteria for RERA scoring.

With regard to methodology, in contrast to similar studies 
where PSGs were prospectively rescored,3,6 in the current study 
a single experienced scorer in each laboratory reviewed PSGs 
previously scored using Chicago criteria and removed events 
that did not meet new criteria. This approach was feasible, as 
both sets of hypopnea scoring criteria published in the new 
AASM Manual for scoring of Sleep and Associated Events 
have stricter airflow reduction and desaturation/arousal associa-
tion requirements compared to Chicago criteria and therefore 
represent subsets of Chicago-scored events. A limitation of this 
methodology is that in deriving the new AHIs the investigators 
were not blinded to the original scoring, leaving open the pos-
sibility of bias in determining whether to exclude scored hypo-
pneas. In excluding hypopneas, as many as 3 decisions needed 
to be made: (i) degree of desaturation, (ii) presence or absence 
of a previous independently scored arousal, (iii) degree of air-
flow reduction. We contend that the first 2 of these are relatively 
objective decisions and are unlikely to be influenced by bias; 
the third decision, while less objective, was in our experience 
the least likely to be required.

In deciding upon preferred event definitions, as well as the 
validity of the scoring approach determined by the strength of 
associations with major morbidities, scoring reliability is an im-
portant consideration in examining the utility of scoring meth-
ods. Inter and intra-scorer reliability of the 3 scoring methods 
has not been addressed in this study and is therefore an area that 
warrants further investigation.

AASM recommendation of nasal pressure to measure airflow14 
and to date, there are few published outcome studies that use 
nasal pressure.20 (iii) It is also possible that the relatively lower 
scoring reliability demonstrated for arousal scoring and respi-
ratory events without associated desaturation21 compared to 
events with desaturation may impair the capacity to detect as-
sociations with clinical outcomes.8

Although other studies have examined the impact of hypopnea 
definition on AHI, comparisons with the current study are dif-
ficult due to methodology and hypopnea definition differences. 
One key point of difference is that no other published studies 
have used nasal pressure as the primary method for detecting air-
flow reduction in their comparison. Instead previous studies have 
detected hypopneas using thoracoabdominal movement alone6 
or a combination of thoracoabdominal movement and thermal 
sensors.3-5 In addition they have either not examined different de-
saturation6 or airflow reduction requirements4,5 or, if they have 
examined these,3 it has not been while utilizing hypopnea defini-
tions similar to the new AASM criteria used in this study.

Bearing in mind the relatively small sample size, our analy-
sis examining which aspects of the scoring criteria contribute 
to differences between AHIs produced a number of interesting 
findings. Differences in arousal association criteria played a 
larger role in the differences in AHI between the recommended 
and alternative hypopnea definitions than the difference in de-
saturation association criteria. This finding has implications for 
using the alternative hypopnea definition with portable moni-
toring devices that do not record EEG and therefore do not al-
low for the scoring of arousals. Our results indicate that using 
the alternative criteria with such devices is likely to result in 
underestimation of AHI.

Our analysis also demonstrated that there were very few 
events that met the recommended hypopnea definition criteria 
of ≥ 4% desaturation and ≥ 30% airflow reduction but did not 
meet the alternative definition criterion of ≥ 50% airflow re-
duction. This possibly suggests that hypopnea definitions with 
≥ 4% desaturation requirement can have a ≥ 30% or ≥ 50% 
airflow reduction requirement with minimal impact on AHI.

Table	5—The Contribution of Specific Hypopnea Definition Criteria to Differences in Hypopnea Scoring Between Methods (for a Subset of 
20 Patients). The Contribution is Quantified as: (a) the Percentage Relative to All Hypopnea Scoring Differences Between Methods, and (b) 
the Resultant Median (Interquartile Range) Change in AHI (/h).

Hypopnea	 Hypopnea	scored	 Criteria	 %	 ∆AHI(/h)
Definition	Pair Chic	 Rec	 Alt
Alt / Rec — No Yes ≥ 50% airflow reduction plus arousal 54.8 5.0 (1.3, 8.7)
 — No Yes ≥ 50% airflow reduction plus 3% 24.1 2.2 (1.0, 4.2)
      desaturation (but not ≥ 4%)
 — No Yes ≥ 50% airflow reduction plus arousal 18.0 1.4 (0.5, 3.5)
      and 3% desaturation (but not ≥ 4%)
 — Yes No ≥ 4% desaturation, ≥ 30% but 3.1 0.0 (0.0, 0.0)
      < 50% airflow reduction
Chic / Rec Yes No — < 4% desaturation 99.7 19.6 (10.5, 31.8)
 Yes No — ≥ 4% desaturation but 0.3 0.0 (0.0, 0.0)
      < 30% airflow reduction
Chic / Alt Yes — No < 3% desaturation and no arousal 83.3 6.4 (4.0, 13.9)
 Yes — No Arousal or ≥ 3% desaturation 16.7 0.6 (0.1, 2.0)
      but < 50% airflow reduction

Chic, Alt, and Rec refer to “Chicago,” “Recommended,” and “Alternative” hypopnea definitions respectively.
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popnea definitions and suggests that consideration should be 
given to revising the current scoring recommendations to in-
clude a single standardized hypopnea definition.
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