
the AHI value, the really important question from a clinical viewpoint
would be this: In what percentage of cases could this variability lead
physicians to change their therapeutic decision (e.g., the indication of
CPAP or alternative treatments)? To make this calculation, the
authors would need access to individual patients’ clinical data. We do
not know howmany of the studied patients were treated with CPAP
(or alternatives), but even without this information, the authors could
make an estimate based on the indications for treatment specified in
the different international guidelines (5).

On the other hand, the authors could offer additional clinically
relevant information by assessing theminimumnumber of consecutive
sleep studies needed tominimize their variability and thus reduce costs.
The authors observe that themore sleep tests that are performed, the
more the AHI stabilizes, according to an analysis of the different areas
under the receiver operating curve (ROC) curves at differentmoments
in time. Thus, it can be seen that, although the variability was very high
in the first days, it wasmuch lower after 1 week and evenmore so after 2
weeks, although the results obtained onDays 7 and 14 were very similar.
The authors could calculate the relevant differences between the various
areas under the ROC curves from clinical and statistical viewpoints. This
information would be of enormous clinical relevance, as it would
indicate theminimumnumber of days required for sleep tests to obtain
an optimal balance between the least variability that would allow a
minimumnumber of clinically acceptablemisclassifications (and, above
all, a minimumnumber of relevant therapeutic changes) and lower
costs, less time tomake an accurate diagnosis, and fewer resources.

Therefore, we believe that it would be very interesting and
enriching for the study, and for clinicians who care for patients with
OSA, if the authors could contribute these suggested new analyses to
their already excellent study.�
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How Many Nights Are Really Needed to Diagnose
Obstructive Sleep Apnea?

To the Editor:

We read with great interest the report by Lechat and colleagues
(1) on characterizing the prevalence, variability, and diagnostic
misclassification of obstructive sleep apnea (OSA) using multinight
testing. The authors are to be commended on leveraging observations
from the largest community-based sample with home recordings to
address an issue of immense clinical relevance. The amassed data are
impressive given the number of people included and the volume of
nocturnal data used to describe the variability and misclassification of
OSA. The authors were indeed crafty in using crowdsourced data
from scalable technology and have thus paved the way for future
studies that can leverage the ongoing explosive growth in sensors.
Without doubt, the report by Lechat and colleagues (1) adds to the
accepted notion that one night of monitoring, which is common in
clinical decision making, is insufficient to case identify and classify
OSA severity. Because the data on OSA diagnosis were derived at
home, the issues of variability andmisclassification, a phenomenon
that is well known with in-lab studies, has been further addressed in
the home setting (2).

Despite the many valuable insights, however, their report
also raises several issues. First, the terminology used to describe
the prevalence, variability, and misclassification uses “OSA”
without further qualification. In their methods, the authors state
OSA was defined as an apnea–hypopnea index (AHI) of>15
events/h. However, the qualifier, “… at least moderate
severity…”, does not consistently permeate the report,
particularly with regard to the global estimate of OSA prevalence.
It is important to recognize that the estimate of 22.6% is for
moderate to severe OSA and not just OSA. This is not a trivial
issue, because the prevalence of OSA of any severity will be much
higher than 22.6%. In fact, analyses presented in Figure 2 show
that data on prevalent mild, moderate, and severe

This article is open access and distributed under the terms of the
Creative Commons Attribution Non-Commercial No Derivatives
License 4.0. For commercial usage and reprints, please e-mail
Diane Gern (dgern@thoracic.org).

Supported by NIH grant HL146709.

Originally Published in Press as DOI: 10.1164/rccm.202112-2837LE
on April 27, 2022

Correspondence 125

CORRESPONDENCE

http://www.atsjournals.org/doi/suppl/10.1164/rccm.202112-2785LE/suppl_file/disclosures.pdf
http://www.atsjournals.org
http://www.atsjournals.org
http://orcid.org/0000-0002-7321-1891
mailto:mianmartinezgarcia@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1164/rccm.202112-2837LE&domain=pdf&date_stamp=2022-06-22
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dgern@thoracic.org
https://doi.org/10.1164/rccm.202112-2837LE


OSA from the contactless sensor are available. Given that the
previous validation study (3) and the supplementary data
comparing the contactless sensor and polysomnography showed
no difference in AHI between the two tests, reporting the
prevalence of different OSA categories using AHI thresholds
would be of value.

Second, the authors have opted to use the mean AHI of all
available nights to calculate the reference AHI against which the
reliability of a subset of the nights is compared. It could be easily
argued that the median AHImay be a better estimator of central
tendency than the mean AHI, particularly if a person has extreme
AHI values that may result from factors such as being in the supine
position only or consumption of alcohol on any particular night.
A possible alternative to the median could be the mode of the AHI
distribution from each person. Although we are not proponents, an
argument could also be made that the “diagnosis of OSA” should be
based on the highest AHI value. Did the authors examine whether the
prevalence and misclassification of OSA would be different if the
median or mode were used for the reference AHI instead of the
mean?

Third, the data on operating characteristics of multinight
testing suggest that the increase in positive predictive and the
drop in negative predictive values when comparing 7 with 14
nights is relatively small. Thus, what is the minimum number of
nights of monitoring necessary to reliably estimate AHI in
clinical practice within a65% margin of error? Having such
information would help change the paradigm of clinical testing
in which 1 night is always used despite the capability for
multinight testing. It is time that multinight testing became
mainstream practice, because the body of empirical evidence on
AHI variability is unquestionable (4). One night is just not
enough!�
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Reply to Martinez-Garcia et al. and to Abreu
and Punjabi

From the Authors:

We thank Dr. Martinez-Garcia and colleagues, as well as Drs. Abreu
and Punjabi, for their positive comments and thoughtful insights on
our recent research onmultinight prevalence and the potential
impact of night-to-night variability in obstructive sleep apnea (OSA)
severity on misdiagnosis (1). Some of the clinically relevant discussion
points raised have been eloquently outlined in the accompanying
editorial by Dr. Simonds (2). To provide further insights on this
important topic as outlined in the letters to the editor, additional
commentary and key analyses are provided below.

Use of Apnea–Hypopnea Index of 15 or More Events
per Hour
Clinical guidelines indicate that an apnea–hypopnea index (AHI) of
>15 events/h even in the absence of symptoms is sufficient for the
diagnosis of OSA and initiation of therapy (3). Community-based
cohort studies also indicate that an AHI of> 15 events/h is associated
with adverse cardiometabolic outcomes (4). Thus, the focus of our
analyses was primarily on a cutoff of> 15 events/h. However, prior
OSA prevalence estimates have used different AHI thresholds,
including as low as 5 events/h (5). To allow for comparison with these
findings, OSA prevalence estimates per country based on an AHI of
> 5 events/h from our data are provided in Table 1. The estimated
global prevalence of�55% based on this definition is higher than the
estimated�37% in the study by Benjafield and colleagues (5). This
may be, at least in part, owing to selection bias of the current
consumer sample. Interestingly, however, our estimates appear more
consistent across countries, which may be an advantage of the
standardized, objective, and long-term data collection approach.

Mean versus Median AHI
We elected to use mean AHI as the reference value rather than
median values, which could potentially yield different results.
However, this was not the case, with comparable misclassification
rates whenmean versus median values were used. For example, 21%
of OSA diagnoses were estimated to be false negatives on a single-
night study based on mean AHI as the reference versus 18.4%
(SD=0.15) for median AHI. Similarly, receiver operating curves,
F1-scores, and detection-error curves remained comparable when
mean or median was used as the reference AHI. Ultimately, the
optimal multinight OSA severity metrics will need to be determined
empirically on the basis of predictive performance in relation to
health outcomes and/or treatment response.
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