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Study Objectives: Supine-predominant obstructive sleep apnea (OSA) is highly prevalent. The proportion of time spent in the supine position may be
overrepresented during polysomnography, which would impact on the apnea-hypopnea index (AHI) and have important clinical implications. We aimed to
investigate the difference in body position during laboratory or home polysomnography compared to habitual sleep and estimate its effect on OSA severity.
Secondary aims were to evaluate the consistency of habitual sleeping position and accuracy of self-reported sleeping position.
Methods: Patients undergoing diagnostic laboratory or home polysomnography were recruited. Body position was recorded using a neck-worn device. Habitual
sleeping position was the average time spent supine over 3 consecutive nights at home. Primary outcomes were the proportion of sleep time spent supine
(% time supine) and AHI adjusted for habitual sleeping position.
Results: Fifty-seven patients who underwent laboratory polysomnography and 56 who had home polysomnography were included. Compared to habitual
sleep, % time supine was higher during laboratory polysomnography (mean difference 14.1% [95% confidence interval: 7.2–21.1]; P = .0002) and home
polysomnography (7.1% [95% confidence interval 0.9–13.3]; P = .03). Among those with supine-predominant OSA, there was a trend toward lower adjusted AHI
than polysomnography-derived AHI (P = .07), changing OSA severity in 31.6%. There was no significant between-night difference in % time supine during habitual
sleep (P = .4). Self-reported % time supine was inaccurate (95% limits of agreement –49.2% to 53.9%).
Conclusions: More time was spent in the supine position during polysomnography compared to habitual sleep, which may overestimate OSA severity for almost
one-third of patients with supine-predominant OSA.
Clinical Trial Registration: Registry: Australia and New Zealand Clinical Trials Registry (ANZCTR); Title: Sleeping position during sleep tests and at home;
Identifier: ACTRN12618000628246; URL: https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=374873&isReview=true
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BRIEF SUMMARY
Current Knowledge/Study Rationale: While it is known that the proportion of total sleep time spent in the supine position is an important determinant of
sleep apnea severity for the majority of patients, there is a paucity of studies comparing body position during polysomnography and habitual sleep. We
investigated the effect of laboratory and home polysomnography on sleeping position and estimated its impact on sleep apnea severity.
Study Impact: This study demonstrated that patients spent a significantly greater proportion of time in the supine position during either modality of
polysomnography compared to habitual sleep in the home environment. This may lead to overestimation of sleep apnea severity and has important clinical
and research implications for sleep apnea treatment.

INTRODUCTION

Obstructive sleep apnea (OSA) is a highly prevalent disorder
associated with deleterious outcomes including excessive day-
time sleepiness,1 increased risk of motor vehicle accidents,2

depression,3 hypertension,4 the metabolic syndrome,5 cardio-
vascular disease,6 and all-cause mortality.7

It is well established that the vast majority of patients with
OSA experience more frequent obstructive events in the supine
compared to nonsupine sleeping position. Positional OSA, or
supine-predominant OSA (spOSA) has been defined using various

criteria. The earliest and simplest definition is that proposed by
Cartwright8 as a greater than 2-fold difference in the supine vs
nonsupine apnea-hypopnea index (AHI), and accounts for approx-
imately 60% of patients with OSA.9–14 A subset of these patients
(�30%) can be defined as having supine-isolated OSA
(siOSA),9,11–13 wherein the nonsupine AHI is < 5 events/h, which
was first described byMador and colleagues.13

Patients who undergo laboratory or unattended home poly-
somnography (PSG) commonly report a discrepancy between
body position during PSG and body position during habitual
sleep, at least in part due to physical constraints imposed by the
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PSG equipment. However, patient-perceived body position dur-
ing PSG is often inaccurate.15–17

Previous small-scale studies suggested that the supine body
position is over-represented during laboratory PSG,18,19 and a
larger retrospective study demonstrated a similar finding during
home PSG.20 These studies employed different methods of re-
cording body position during PSG and habitual sleep, and the
study populations were restricted to patients with positional OSA.
Apart from these studies, there has been a paucity of data from
research employing a systematic and consistent modality of mea-
suring body position to compare PSG and habitual home sleep,
and how that relates to patient perception of sleeping position.
This is a research and clinical imperative since OSA severity in
patientswith positional OSA is greatly determined by the proportion
of total sleep time spent in the supine position.11,21–23 Therefore,
knowledge of the difference in time spent supine between PSG
and habitual sleep, and the reliability of patient-perceived sleeping
position, would inform clinical interpretation of PSG-recorded
AHI and therefore OSA severity. Such nuanced interpretation
could enhance treatment recommendation, including but not lim-
ited to positional modification devices (PMD), continuous positive
airway pressure therapy, and/or mandibular advancement devices.

The objectives of this study were: first, to test the hypothesis
that patients spend a greater proportion of sleep time in the
supine position during diagnostic laboratory or home PSG com-
pared to habitual sleep; second, to estimate the impact of the
difference in body position on OSA diagnostic and severity
classification, using a calculated AHI adjusted for habitual
body position; and, third, to examine the accuracy of patient
perception of body position during habitual sleep.

METHODS

Study population and participants
Adult patients aged 18–85 years undergoing routine diagnostic
polysomnography at Monash Medical Centre, Melbourne, Aus-
tralia, were prospectively screened for inclusion. Two groups of
participants were randomly recruited by convenience sampling,
based on availability of position-monitoring devices and research
staff. Patients who underwent laboratory-attended PSG (in-lab
PSG group) were enrolled between May 2018 and August 2018,
and those who underwent unattended home PSG (home PSG
group) were enrolled from August 2018 through November
2019. Exclusion criteria were: 1) inability to provide informed
consent, 2) inability to comprehend instructions for use of the
position monitoring device, and 3) mobility-limiting conditions
constraining sleeping position.

This project was approved by the Monash Health Human
Research and Ethics Committee. All participants gave written
informed consent. This trial was prospectively registered at
theAustralia andNewZealandClinical Trials Registry (ANZCTR),
trial IDACTRN12618000628246.

Polysomnography
Laboratory-based PSGwas performed using Compumedics Grael
or E-series equipment (Compumedics, Abbotsford, Victoria,

Australia). A standard clinical recording montage was employed.
This montage included: electroencephalogram, bilateral electro-
oculogram, mentalis/submentalis and anterior tibialis electro-
myogram, electrocardiogram, nasal pressure cannula, oronasal
thermistor, thoracic and abdominal respiratory effort bands, and
fingertip oximetry. Unattended home level 2 PSG was recorded
with Compumedics Somt�e or Somt�e PSG, with similar montage
except for the absence of oronasal thermistor. For laboratory
PSG, body position was measured using a position sensor (Com-
pumedics) placed on the thoracic band approximately midline,
which was verified and corrected by continuous video recording.
For home PSG, body position was determined by an automatic
position sensor (Compumedics) only. The Somt�e device has an
external position sensor and the Somt�e PSG has an internal posi-
tion sensor, both with a similar placement on the thoracic band at
approximately midline. Patients were asked to sleep in their usual
position in the PSG. All PSG were staged and scored manually
by experienced sleep scientists using American Academy of
SleepMedicine recommended criteria.24

Home PSG is the most common modality of out-of-center
testing at most sleep clinics in Australia and was therefore chosen
for the second arm of this study. Limited-channel home sleep
apnea testing is infrequently performed in the Australian context.

Position monitoring device
The neck position therapy device (NPTD) (Night Shift; Advanced
Brain Monitoring, Carlsbad, CA) is a lightweight device worn
over the C7 vertebra spinous process, secured by an adjustable sili-
cone strap. The NPTD acquires real-time data on position and
actigraphy-based determination of sleep/wake state, which is
recorded in 30-second epochs according to the predominant pos-
ture and state in each epoch. Position is reported as supine, lateral
left, lateral right, prone, and upright. For position therapy, the
device provides vibro-tactile feedback when the supine position is
detected. The feedback function was turned off for the purpose of
this study, with the NPTD run in “diagnostic” mode only. A
detailed description of the NPTD and the validation for supine
detection and sleep/wake determination has previously been
published.25

Study protocol
Participants wore the NPTD in addition to PSG apparatus on
the night of the PSG and were subsequently instructed to wear
the device for 3 consecutive nights at home to record habitual
sleeping position. Participants were not given specific informa-
tion on the outcomes of this study and were told to sleep in their
usual position.

Participants completed 2 questionnaires, at enrollment into
the study and on completion of the study procedures. These
consisted of a self-report of the proportion of time spent supine
during habitual sleep, on both a 5-point ordinal scale (never to
always) and a continuous scale (0%–100%), and the perceived
impact of the PSG apparatus on sleep position.

Study outcomes
The primary outcome was the percentage of total sleep time
spent in the supine position (% time supine), measured using
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the NPTD as a continuous variable, during PSG compared to
habitual sleep (ie, the NPTD was worn in addition to usual PSG
instrumentation during the PSG). The average across the 3 con-
secutive post-PSG nights at home was used as the measure for
habitual sleep. The proportion of participants with an absence
of supine sleep (defined as < 30 minutes of NPTD-recorded
supine position) during PSG was compared to habitual sleep.

Secondary outcomes included the adjusted AHI (AHIadj)
among patients with spOSA and siOSA, which was calculated
using the supine AHI, nonsupine AHI and time spent in the
supine and nonsupine positions during habitual sleep. The esti-
mation of habitual sleep time was based on actigraphy from the
NPTD. The AHIadj was compared to the total AHI (AHItot)
determined by PSG. For the purpose of assessing positionality
of OSA, participants with < 15 minutes of PSG data in either
the supine or nonsupine position were excluded, similar to the
approach by previous investigators.13,26 Additional secondary
outcomes were the accuracy of participants’ self-reported %
time supine during habitual sleep compared to NPTD measure-
ment, and the stability of % time supine across consecutive
nights of habitual sleep.

Statistical analysis
Statistical analysis was performed using Stata (Stata 17; Stata-
Corp LLC, College Station, TX). Descriptive statistics were
presented as mean ± standard deviation, median (interquartile
range [IQR]), or frequency (percentage).

For the primary analysis, the in-lab PSG and home PSG
groups were first analyzed separately. PSG compared to habit-
ual % time supine (PSG – habitual supine difference) was eval-
uated with the paired t test. The proportion with absent supine
sleep was compared with McNemar’s test.

A multivariable linear regression model was then fitted to the
combined data from both groups to examine effect modification
by modality of PSG on the PSG – habitual supine difference,
adjusted for age, sex, and mean body mass index. A self-reported
difference in sleeping position during PSG (dichotomous vari-
able; spent more time supine than usual vs not) was examined as
a predictor of the objectively measured PSG – habitual supine
difference, first among all participants, then within each PSG
group separately.

Among participants with spOSA, AHIadj was compared to
PSG-derived AHItot with the Wilcoxon signed-rank test. The
reproducibility of OSA diagnostic and severity classification
(no OSA, AHI < 5 events/h; mild OSA, 5 ≤ AHI < 15 events/h;
moderate OSA, 15 ≤ AHI < 30 events/h; severe OSA, AHI ≥
30 events/h)27 between PSG and habitual sleep was evaluated
using the kappa (k) statistic.28

The stability of habitual sleeping position was assessed, first
using repeated measures ANOVA to compare % time supine
across consecutive nights, and second by examining the analy-
sis of variance of an absence of supine sleep using the k
statistic.

The accuracy of perceived habitual sleeping position was
evaluated with a Bland-Altman plot of agreement between
self-reported and NPTD-measured % time supine. Further, a
2 3 2 contingency table was constructed and sensitivity,

specificity, and predictive values were calculated to compare
self-reported habitual sleeping position (never vs any supine
sleep) to NPTD recording (using ≥ 30 minutes of measured
supine sleep as the threshold for positivity). Last, the predictive
utility of this self-report among participants with spOSA was
compared to that of participants with nonpositional OSA by
means of a multivariable logistic regression model with an
interaction term.

A sample size of 56 participants in each of the in-lab PSG
and home PSG groups was chosen, allowing for 20% drop-out,
which would provide 90% power at the 2-tailed significance
level of 5% to detect a within-participant difference of 10%
(standard deviation 20%) in the primary outcome of % time
supine, comparing PSG to habitual sleep.18,20

Given minor missing data due to NPTD not being returned
or having incomplete data (Figure 1), which were assumed to
be missing at random, a complete case method was adopted and
participants with missing data were excluded from analysis.

A P-value of < .05 for 2-sided tests was considered to indi-
cate statistical significance.

RESULTS

Patients
Data were available for 57 in-lab PSG participants and 56 home
PSG participants (Figure 1). Baseline characteristics are pre-
sented in Table 1. Across both groups (n = 113), mean age was
48.5 ± 13.6 years, 74 (65.5%) were male, 81 (71.7%) were
white, and mean body mass index was 32.3 ± 8.5 kg/m2. Nota-
ble differences between the groups were a significantly shorter
total sleep time among the in-lab PSG participants, 349.0 vs
386.9 minutes (P = .009) and a trend toward a greater propor-
tion of time spent in the supine position during in-lab PSG, 46%
vs 37.4% (P = .1). Although the prevalence of OSA was similar
between the groups, a larger proportion of the in-lab PSG par-
ticipants had a diagnosis of severe OSA, 36.8% vs 21.4% (P =
.04). Overall, among all participants with OSA, 60% had
spOSA and 14% had siOSA, without a significant difference
between the in-lab PSG and home PSG groups (P = .4). How-
ever, supine AHI were higher in the in-lab PSG group compared
to the home PSG group, median 50.5 vs 25.0 events/h (P = .02).

Body position during polysomnography compared to
habitual sleep
Among the in-lab PSG group, NPTD-recorded % time supine
decreased from 46.0 ± 29.9% during PSG to 31.8 ± 23.6% dur-
ing habitual sleep, a mean difference of 14.1% (95% confidence
interval 7.2%–21.1%, P = .0002) (Figure 2A). Seven partici-
pants (12.3%) had an absence of supine sleep during in-lab
PSG, compared to 9 (15.8%) during habitual sleep (P = .7).

Participants in the home PSG group spent 37.4 ± 28.5% in the
supine position during PSG compared to 30.3 ± 19.9% during
habitual sleep, mean difference 7.1% (95% confidence interval
0.9%–13.3%, P = .03) (Figure 2B). An absence of supine sleep
was observed in 11 participants (19.6%) during home PSG, com-
pared to 7 (12.5%) during habitual sleep (P = .3).
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The PSG – habitual % time supine difference was greater in
the in-lab PSG group compared to the home PSG group, 14.1%
vs 7.1%, although this did not reach statistical significance,
both in the unadjusted and adjusted models (P = .1 for both).

Participants who reported perceiving more time spent in the
supine position than usual due to the PSG apparatus had a

significantly larger PSG – habitual % time supine difference,
19.9% compared to a difference of 6.1% among those who did
not (P = .009). This question only had predictive utility in the
in-lab PSG group, wherein participants who responded “yes”
had a PSG – habitual % time supine difference of 31.1%, com-
pared to 4% for the home PSG group (P = .01 for interaction).

Figure 1—Flow diagram of trial.

Pa�ents undergoing laboratory PSG 
assessed for eligibility 

(n = 96)

Enrolled in study
Body posi�on recorded using NPTD during 
laboratory PSG followed by 3 consecu�ve 

nights at home (n = 68)

Excluded (n = 11)
• Absent or incomplete data recording on

NPTD (n = 8)
• NPTD not returned (n = 3)

Laboratory PSG 
par�cipants analyzed 

(N = 57)

Excluded (n = 28)
• Declined to par�cipate (n = 16)
• Did not meet inclusion criteria (n = 12)

Pa�ents undergoing home PSG assessed 
for eligibility 

(n = 92)

Enrolled in study
Body posi�on recorded using NPTD during 

home PSG followed by 3 consecu�ve 
nights at home (n = 70)

Excluded (n = 14)
• Absent or incomplete data recording on

NPTD (n = 9)
• NPTD not returned (n = 5)

Home PSG 
par�cipants analyzed 

(N = 56)

Excluded (n = 22)
• Declined to par�cipate (n = 12)
• Did not meet inclusion criteria (n = 10)

A

B

(A) Laboratory polysomnogram participants. (B) Home polysomnogram participants. NPTD = neck position therapy device, PSG = polysomnogram.
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Table 1—Baseline demographic and clinical characteristics of participants.

All
(n = 113)

In-Lab PSG
(n = 57)

Home PSG
(n = 56) P #

Age, years—mean ± SD 48.5 ± 13.6 49.0 ± 13.7 47.9 ± 13.7 .7

Sex, male—n (%) 74 (65.5) 37 (64.9) 37 (66.1) .9

Race—n (%)

White 81 (71.7) 43 (75.4) 38 (67.9) .5

Asian 29 (25.7) 12 (21.1) 17 (30.4)

Other or missing 3 (2.7) 2 (3.5) 1 (1.8)

Body mass index, kg/m2—mean ± SD 32.3 ± 8.5 32.4 ± 8.9 32.2 ± 8.0 .9

TST, minutes—mean ± SD 367.8 ± 78.4 349.0 ± 9.3 386.9 ± 11.0 .009

Supine sleep, % of TST—mean ± SD 41.7 ± 29.4 46.0 ± 29.9 37.4 ± 28.5 .1

Sleep efficiency, %—mean ± SD 73.7 ± 15.0 75.5 ± 13.9 71.8 ± 16.0 .2

OSA—n (%) 90 (79.7) 46 (80.7) 44 (78.6) .04

Mild OSA 29 (25.7) 17 (29.8) 12 (21.4)

Moderate OSA 28 (24.8) 8 (14.0) 20 (35.7)

Severe OSA 33 (29.2) 21 (36.8) 12 (21.4)

Minimum oxygen saturation, %—median (IQR) 85 (78–88) 86 (79–90) 83 (77–87) .5

AHI, events/h—median (IQR) 17.3 (7.3–34.1) 15.5 (7.3–49) 18.8 (7.2–27.6) .1

AHIS, events/h—median (IQR) 29.1 (8.3–72.4) 50.5 (7.5–77.8) 25.0 (8.6–45.0) .02

n = 83* n = 43* n = 40*

AHINS, events/h—median (IQR) 9.7 (1.5–28.1) 11.4 (1.4–30.3) 9.5 (2.0–20.5) .5

n = 83* n = 43* n = 40*

AHIS/AHINS ratio—median (IQR) 2.1 (1.3–4.9) 2.5 (1.4–5.4) 1.9 (0.9–2.9) .08

n = 83* n = 43* n = 40*

spOSA proportion of OSA (%) 38/63 (60.3) 21/32 (65.6) 17/31 (54.8) .4

n = 83* n = 43* n = 40*

siOSA proportion of OSA (%) 9/63 (14.3) 6/32 (18.8) 3/31 (9.7) .3

n = 83* n = 43* n = 40*

*Participants with ≥ 15 minutes of both supine and nonsupine sleep during PSG. #P-values for comparison between in-lab PSG and at-home PSG groups.
AHI = apnea-hypopnea index, AHINS = nonsupine AHI, AHIN = supine AHI, IQR = interquartile range, OSA = obstructive sleep apnea, PSG =
polysomnography, SD = standard deviation, siOSA = supine-isolated OSA, spOSA = supine-predominant OSA, TST = total sleep time.

Figure 2—Percent of total sleep time in the supine position, polysomnogram vs habitual sleep.

(A) Laboratory polysomnogram participants. (B) Home polysomnogram participants. PSG = polysomnography.
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Consistency of habitual sleeping position and
accuracy of self-report
Overall, participants spent a median of 28.1% (IQR 13.4%–44.6%)
in the supine position during habitual sleep, averaged across 3
consecutive nights. This was stable night-to-night (P = .4 for
between-night difference). There was substantial agreement
between nights for the absence of supine sleep, which ranged
from 21%–27% of participants across the nights, k statistic 0.72
(P < .0001).

Bland-Altman analysis showed a mean bias of 2.3% between
self-reported and measured habitual % time supine, with 95%
limits of agreement of –49.2% to 53.9 (Figure 3). Of the 18 par-
ticipants who did not perceive any habitual supine sleep, 6 had
no measured supine sleep, negative predictive value 33.3%.
Conversely, 85 of the 95 participants who perceived any habit-
ual supine sleep had supine sleep recorded with the NPTD, pos-
itive predictive value 89.5%. Accordingly, sensitivity and
specificity of the self-report were 87.6% and 37.5%, respec-
tively. Among participants with spOSA (n = 38), the negative
predictive value of a perceived absence of habitual supine sleep
was 75%, compared to 25% for those with nonpositional OSA
(P = .05 for interaction).

Reliability of OSA diagnostic classification in
patients with positional OSA
Among the 38 participants with spOSA, median AHItot was
21.1 events/h (IQR 11.6–32.8 events/h) and median AHIadj was
21.1 events/h (IQR 11.8–31.4 events/h), with a trend toward a
lower AHIadj, P = .07 (Figure 4). There was only moderate
reproducibility of PSG-determined OSA diagnosis category
after accounting for habitual sleeping position, raw agreement
68.4%, k 0.53 (P < .0001).

DISCUSSION

To our knowledge, this is the first study to systematically exam-
ine the effect of both laboratory and home PSG on inducing a

change in body position during sleep, using a consistent and
validated method to record position across the different sleep-
ing conditions.

The results from the present study provide evidence that
patients spend a significantly greater proportion of sleep time in
the supine position during PSG compared to habitual sleep.
Laboratory PSG appeared to have a larger effect than home
PSG on inducing a change in body position compared to habit-
ual, although this did not reach statistical significance.

In patients undergoing a laboratory PSG, the perception of
more time spent supine than usual predicted a greater propor-
tion of time spent supine during the PSG than habitual sleep.
This was not seen for those who underwent home PSG. Finally,
within the subgroup of patients with spOSA, PSG-derived total
AHI may overestimate OSA severity classification for almost
one-third of patients, due to an over-representation of supine
sleep during PSG compared to usual. The trend toward a lower
AHIadj and the relatively high rate of potential OSA severity
misclassification, in spite of a similar median (IQR) AHItot and
AHIadj at a group-level, is explained by the paired nature of the
data, and a moderate degree of within-participant difference in
AHItot and AHIadj (Figure 4).

Our results are consistent with and extend previous studies
that individually compared laboratory PSG to habitual sleeping
position and home PSG to habitual sleeping position. In a small
randomized controlled crossover trial of 15 patients using a
chest-worn PMD, Bignold and colleagues demonstrated a sig-
nificantly greater time spent supine during laboratory PSG
compared to home sleep during the “inactive” treatment condi-
tion, when the PMD vibration feedback was switched off,
36.6% vs 19.3%.18

Figure 3—Bland-Altman plot: self-reported vs
NPTD-measured percent of total sleep time in the supine
position during habitual sleep in the home environment.
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Dotted lines: 95% limits of agreement. NPTD = neck position therapy device.

Figure 4—PSG-derived vs adjusted AHI, among patients
with supine-predominant OSA.

AHI = apnea-hypopnea index, OSA = obstructive sleep apnea, PSG =
polysomnography.
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Vonk and colleagues conducted a retrospective study of
168 patients with spOSA who had undergone home PSG and
were prescribed a chest-worn PMD. During the first 2 nights
of treatment initiation vibration feedback was inactive.
Patients spent 43.1% of total recording time in the supine posi-
tion during home PSG, compared to 28.6% during the inactive
phase of PMD treatment initiation.20 They reported that 39%
of patients had a change in OSA severity classification on the
basis of AHI adjusted for habitual sleeping position,20 a find-
ing that was near identical to the effect measured in our study.
This is not unexpected given that the amount of time spent
supine has been demonstrated to be a major determinant of
OSA severity, particularly among patients with positional
OSA.21–23

We present the novel finding that habitual body position dur-
ing sleep has substantial night-to-night repeatability, and this
includes the consistent finding of an absence of supine sleep in
over one-fifth of patients. However, our results demonstrate
that patient-perceived habitual sleeping position has poor accu-
racy, and self-report of an absence of supine sleep is often unre-
liable. Patients with spOSA appear to be more accurate at
perceiving a lack of supine sleep than those with nonpositional
OSA; however, this was an exploratory outcome based on a small
subgroup of patients and should be regarded with caution. Previ-
ous studies have demonstrated the inaccuracy of patient-perceived
sleeping position during laboratory PSG15,16 and home testing,17

and our results extend these findings to habitual sleep in the home
environment.

In light of these results, the effect of PSG on inducing an
increase in supine sleep and therefore potentially overestimat-
ing OSA severity should be considered by clinicians when man-
aging patients with positional OSA. While continuous positive
airway pressure remains the standard of care for patients with
severe OSA, positional therapy offers an attractive treatment
modality for patients with spOSA, particularly since the advent
of electronic position modification devices which use vibro-
tactile feedback to reduce both supine sleep and in turn OSA
severity.29,30 Such devices tend to have better patient accept-
ability and tolerability compared to continuous positive airway
pressure, and thus potentially superior long-term treatment
adherence.31

For patients with spOSA who self-report sleeping only in the
nonsupine position habitually, a suggested approach would be
to document this objectively with a position monitoring device
given the inaccuracy of patient perception. Our data show that
over one-fifth of patients habitually do not sleep in the supine
position, and this is consistent night-to-night. Therefore, objec-
tive confirmation of the absence of supine sleep in the home
environment may indicate that no specific intervention is
required for this subgroup of patients with siOSA, other than
regular follow up for monitoring of symptoms and consider-
ation for repeat testing, in light of recent evidence that some
patients with siOSA progress to having nonpositional OSA
over time.32,33

A number of limitations of this study should be considered
in the interpretation of these results. First, head position can
influence OSA severity34,35; however, this was not measured
in our study. Second, in the calculation of the adjusted AHI

based on habitual sleeping position, the NPTD actigraphy-
determined sleep vs wake state was used, and the influence of
variability in NREM vs REM sleep proportion could not be
accounted for. Although sleep stage has been shown to be a
less important determinant of overall AHI than body posi-
tion,11,23 this impacts on the validity of the adjusted AHI
outcome, and the comparison between adjusted AHI and
PSG-derived AHI should be deemed exploratory. Third, our
finding of consistency of habitual sleeping position was based
on a short period of observation of 3 consecutive nights.
Longer-term studies are required to determine if repeatability
remains over longer durations, or if this was merely a
short-term effect. Finally, our results from the home PSG
group would not be generalizable to populations in jurisdic-
tions where limited-channel home sleep apnea testing (HSAT)
is performed in lieu of home PSG. HSAT equipment is often
less obtrusive than level 2 PSG and may have a smaller impact
on body position; however, this hypothesis would need to be
tested in a future study. Nonetheless, the results of the primary
outcome in the laboratory PSG group of the present study
have broad clinical relevance.

The strengths of this study are, first, the objective measure of
body position using the same method of measurement during
PSG and habitual sleep. Second, the small, neck-worn position
monitoring apparatus is less likely to affect habitual sleeping
position compared to bulkier chest-worn devices used by previ-
ous investigators. Third, the results from our study population
are generalizable to the broader population of patients undergo-
ing PSG at large tertiary sleep centers in Australia, although
caution should be taken if extrapolating our findings to other
patient populations with different demographics or a higher
prevalence of severe obesity. Fourth, although participants
were aware that the NPTD was a body position sensor, they
were not made cognizant of the primary study outcome. Partici-
pants were instructed to sleep in their usual body position dur-
ing the PSG, consistent with the routine clinical approach at our
sleep laboratory, and similarly for the subsequent 3 nights of
habitual sleep with the NPTD. In contrast, previous studies had
included only patients with positional OSA, who had knowl-
edge of their diagnosis, which may have induced them to avoid
the supine position, thus biasing the comparison of PSG to
home sleeping position. Last, multiple nights of habitual sleep
were sampled to obtain a representative estimate of habitual
sleeping position.

In conclusion, the results of this study demonstrate that PSG
influences sleeping position. This effect may be larger for labo-
ratory PSG than home PSG. This finding has important clinical
and research implications for positional OSA, a phenotype
which comprises two-thirds of the OSA patient population.
Habitual sleeping position, and importantly the absence of
supine sleep, is consistent across nights in the majority of
patients; however, patient perception of habitual sleeping posi-
tion is often inaccurate. Therefore, self-reports of an absence of
supine sleep should be verified by objective assessment to
inform major clinical treatment decisions for patients with posi-
tional OSA.
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ABBREVIATIONS

AHI, apnea-hypopnea index
AHIadj, adjusted apnea-hypopnea index
AHItot, total apnea-hypopnea index
IQR, interquartile range
NPTD, neck position therapy device
OSA, obstructive sleep apnea
PMD, positional modification devices
PSG, polysomnography
siOSA, supine-isolated obstructive sleep apnea
spOSA, supine-predominant obstructive sleep apnea
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