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Abstract
Purpose This single-blinded, randomized, controlled pilot
study aimed to investigate whether there is a difference
between nasal and oronasal masks in therapeutic continuous
positive airway pressure (CPAP) requirement, residual dis-
ease, or leak when treating obstructive sleep apnea (OSA) and
if differences were related to measures of upper airway size.
Methods Patients with severe OSA currently using CPAP at
≥4 h/night with a nasal mask were examined (including
Mallampati scale, incisal relationship, and mandibular
protrusion) and then randomized to receive auto-positive
airway pressure (PAP) or fixed CPAP at a manually titrated
pressure for 1 week each at home, with immediate crossover.
Within each week, a nasal mask and two oronasal masks
were to be used for two or three nights each in random order.
Data were downloaded from the device.
Results Twelve patients completed the trial (mean ± SD AHI
59.8±28.6 events/h; CPAP 11.1±3.2 cmH2O; BMI 37.7±
5.0 kg/m2). During auto-PAP, the median 95th percentile
pressure delivered with all masks was within 0.5 cmH2O
(p>0.05). During CPAP, median residual AHI was 0.61
(IQR=1.18) for the nasal mask, 1.70 (IQR=4.04) for
oronasal mask 1, and 2.48 (IQR=3.74) for oronasal mask 2
(p=0.03). The 95th percentile leak was lowest with the nasal
mask during both CPAP and auto-PAP (both p<0.01).
Differences in pressure or residual disease were not related
to measures of upper airway shape or body habitus.
Conclusions In obese OSA patients changing from a nasal
to oronasal mask increased leak and residual AHI but did

not affect the therapeutic pressure requirement. The find-
ings of the current study highlight mask leak as the major
difficulty in the use of oronasal masks.
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Introduction

Obstructive sleep apnea (OSA) is a condition character-
ized by frequent partial or complete blockage of the upper
airway during sleep and is associated with daytime
hypersomnolence [1, 2], neurocognitive impairment [3],
and an increased risk of cardiovascular morbidity and
mortality in the long term [4–6]. The first-line therapy for
moderate-to-severe OSA is continuous positive airway
pressure (CPAP), which prevents airway collapse by
delivering positive pressure to the upper airway at a
prescribed therapeutic level, through either a nasal, oral, or
oronasal mask interface [7].

Anecdotally, we have observed marked differences in
therapeutic pressure when CPAP is manually titrated
using a nasal mask compared with a standard oronasal
mask that seals beneath the lower lip. We suspect that the
pressure placed on the lower jaw by this type of mask
may result in the posterior positioning of the mandible,
leading to a reduced upper airway diameter and increased
collapsibility. It is known that mandibular retrognathia
contributes to OSA [8], and a small oropharynx diameter
is associated with OSA [9, 10]; hence, a higher pressure is
required to maintain airway patency [11]. This issue may
potentially be avoided by using an oronasal mask that
seals beneath the chin.
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The comparison of various CPAP delivery interfaces was
the subject of a 2009 Cochrane systematic review and meta-
analysis [12]. Only one randomized controlled trial was
available for inclusion, comparing nasal and oronasal
masks. It reported that nasal masks led to significantly
higher adherence and less daytime sleepiness than oronasal
masks [13]. Prosise et al. reported in 1994 that there is no
significant difference in residual apnea–hypopnoea index
(AHI) between nasal and oronasal masks [14], but this
study did not investigate pressure requirement. We are
aware of only two studies that have reported therapeutic
pressure as determined using nasal and oronasal masks. In
2003, Beecroft et al. found in a non-randomized study that
a standard oronasal mask required on average 2.0 cmH2O
higher pressure than a nasal mask, which did not reach
statistical significance [15]. More recently, Teo et al.
reported the 95th percentile pressure as determined during
a single-night titration with an APAP device to be
0.3 cmH2O lower with a standard oronasal mask (non
significant) and with a significantly increased leak com-
pared with a nasal mask [16]. However, none of the
aforementioned studies utilized an under-chin oronasal
mask design.

Current clinical guidelines state that a variety of mask
types should be available for each patient and do not
specify a clinically significant level of leak at which a
change of mask should occur [17]. In many laboratories,
it is standard practice that patients with a patent nasal
airway begin CPAP using a nasal mask, with a swap to an
oronasal mask if excessive mouth leak is evident or if the
nasal mask is not tolerated. Hence, therapeutic pressure
for many patients is determined during titration with a
nasal mask, which may be insufficient for long-term
oronasal mask use. The presence of even a low level of
obstructed breathing is associated with daytime sleepiness
[2] and continued risk of hypertension [18]. We therefore
aimed to investigate in a single-blinded, randomized,
controlled pilot study whether there is a difference in
therapeutic pressure requirement, residual AHI, or leak
levels between nasal, standard oronasal, and under-chin
oronasal masks. A secondary aim was to investigate
whether measurements of upper airway shape or body
habitus were correlated with a difference in therapeutic
pressure between masks.

Methods

Ethical approval was granted by the Central Region Ethics
Committee (CEN/10/07/028), and all patients gave written
informed consent. The trial was registered with the
Australia and New Zealand Clinical Trials Registry
(12610000583044).

Recruitment

Patients meeting the following inclusion criteria were
randomly selected from a database of patients already
established on CPAP: ≥25 years of age, full-night diagnostic
polysomnography (PSG) indicating an AHI ≥30 events/h,
full-night manual CPAP titration within the previous 3 years
undertaken using a nasal mask, availability of a pre-
diagnostic Epworth Sleepiness Scale score [19], CPAP
usage averaging ≥4 h/night since the beginning of treat-
ment, currently using a nasal cushion mask (as opposed to
nasal pillows) without chinstrap, and subjective report of
predominantly supine sleep. Patients with a significant
cardiac, respiratory, or sleep co-morbidity interpreted by a
sleep/respiratory physician (including central sleep apnea),
those regularly taking sedative, psychotropic or stimulant
drugs including excessive alcohol or caffeine, and those
with a full upper and/or lower denture were excluded.
Diagnostic and titration studies were performed and scored
by experienced polysomnographic technologists according
to standard criteria [20–22].

Measurement of upper airway shape and body habitus

The following measurements were obtained at baseline: body
mass index (BMI), neck, waist and hip circumferences, oral
cavity crowding as per the Mallampati scale (grades I–IV)
[23], incisal relationship assessed visually (class I normal,
class II overbite, class III underbite), and degree of
mandibular protrusion measured using a Somnodent George
Gauge (SomnoMed, NSW, Australia), calculated as the
absolute value when the mandible was in the retrognathic
position (millimeters from zero) plus the absolute value
when the mandible was in the prognathic position (milli-
meters from zero).

Randomized trial

All patients were fitted with (a) a standard oronasal mask
(Quattro; ResMed, Sydney Australia), (b) under-chin oro-
nasal mask (Forma; Fisher & Paykel Healthcare, Auckland,
New Zealand), and (c) their own nasal cushion mask (of
either manufacturer). The masks were adjusted until leak
was <20 l/min with CPAP delivered at 8 cmH2O while the
patients were awake and in supine position for at least
10 min; if this was not possible, then the patients were
excluded at this point. The patients were issued with a
ResMed S9 device and were randomized using a (1,2) urn
randomization procedure [24] to receive either auto-
adjusting PAP (APAP) or standard CPAP for seven nights
at home using their manually titrated pressure, with
immediate crossover to the alternate arm. APAP was set to
vary between 4 and 20 cmH2O. During each seven-night
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period, the patients were instructed to use their own nasal
cushion mask for three nights and each of the oronasal
masks for two nights, also randomized using the aforemen-
tioned procedure.

All masks have a certain degree of intentional leak
through the exhalation ports to prevent re-breathing, which
will vary depending on the mask design and the pressure
delivered. Most modern CPAP/APAP devices enable the
user to enter the mask type being used so that accurate
intentional leak can be subtracted from total leak, giving
unintentional leak data (comprising mouth leak and/or leak
around the seal). However, this option is available only
when using a mask made by the same manufacturer as the
device. Given that masks designed by different manufac-
turers were used in this study, the generic “full face mask”
and “nasal mask” settings were used on the appropriate
nights.

Details on the median, maximum and 95th percentile
pressure, median, maximum and 95th percentile uninten-
tional leak, residual AHI, and adherence for each night
were downloaded from the device at the conclusion of the
trial. Patients filled in a diary, detailing the position they
slept in each night and the amount of caffeine, alcohol, and
prescription medications consumed throughout the 2-week
protocol. Although the data analyst remained blinded, it
was not possible to blind patients as to their mask usage.

Statistical analysis

All analyses were performed using SPSS (Version 18.0; NY,
USA). Comparisons between mask types were made using
repeated-measures ANOVA (parametric) or Friedman’s
ANOVA (non-parametric). Post-hoc analyses between the
three mask types were conducted only when initial tests
were statistically significant at p≤0.05, using dependent
t-tests (parametric) or Wilcoxon tests (non-parametric). A
Bonferroni correction was used, such that post-hoc analyses
were considered as statistically significant when p≤0.0167
(0.05/3). More details regarding the study procedure and
analyses are available from the corresponding author.

Results

Study sample

Figure 1 shows a flowchart of the study protocol. Fourteen
patients gave their consent and underwent an initial mask fit
while awake in the supine position. At this point, one patient
was excluded due to unacceptable leak using the Forma
(>20 l/min). Ten of the remaining 13 patients used ResMed
nasal cushion masks throughout the study (Micro or Activa),
while three used Fisher & Paykel nasal cushion masks

(HC405, HC406, or HC407). Patients reported sleeping in
the same position across each arm and did not markedly
change their regular caffeine, alcohol, or medication intake.

One further patient dropped out during the first arm
(CPAP) due to an unwillingness to use either of the oronasal
masks; a total of 12 patients therefore completed the 2-
week protocol. The only missing data were due to skipped
nights of treatment, comprising six nights out of a total of
168 (12 patients, 14 night protocol; 3.6% missing data).
However, because the two or three night’s usage for each
mask was averaged, a complete data set was available for
all 12 patients.

Descriptive data are shown in Table 1. Patients were
obese with increased neck circumference; most had a low
soft palate (75% with Mallampati Grade II or more) and a
normal incisal relationship (one patient class III underbite,
all others class I). Average adherence was high at >6 h per
night, with no significant differences between mask types
(p>0.05).

Differences in pressure delivered between masks

There was no significant difference in the 95th percentile
pressure delivered with APAP between the nasal mask
(median 11.07, IQR=3.30 cmH2O), under-chin oronasal
mask (median 11.10, IQR=2.60 cmH2O), or standard
oronasal mask (median 11.15, IQR=2.22 cmH2O; λ

2(2)=
0.83, p=0.66 (see Fig. 2)). The average 95th percentile
pressure delivered with both of the oronasal masks was
within 2.5 cmH2O of the nasal mask for nine of the 12
patients. The remaining three patients with a >2.5-cmH2O
pressure difference (represented in Fig. 2 as dashed lines)
were not distinguishable in terms of BMI, neck circumfer-
ence, waist–hip ratio, mandibular protrusion, Mallampati
score, or incisal relationship.

Differences in residual AHI between masks

There was a significant difference in residual AHI during
the CPAP arm between the nasal, under-chin oronasal, and
standard oronasal masks (median 0.61, IQR=1.18; median
1.70, IQR=4.04; and median 2.48, IQR 3.74 events/h,
respectively; λ2(2)=7.17, p=0.03; see Fig. 3); however, all
were within the optimal treatment range of <5 events/h.
Only one patient had a mean difference in residual AHI ≥5
events/h between the nasal mask and under-chin oronasal
mask (26.3 events/h higher with the under-chin oronasal
mask; visible in Fig. 3); these data are likely confounded by
the very high leak recorded on these two nights (median
61.2 l/min; 95th percentile 106.8 l/min). When this data
point was removed for statistical analysis, the difference in
residual AHI between masks remained significant (λ2(2)=
2.64, p=0.04).
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Mask leak

Maximum leak during mask fitting (awake in the supine
position using 8-cmH2O pressure) was 8.8±3.2, 13.6±3.9,
and 9.6±3.7 l/min with the nasal, under-chin oronasal, and
standard oronasal masks, respectively (significant differ-
ence across masks, λ2(2)=14.48, p=0.001).

The 95th percentile leak was significantly different
across masks during both the APAP (F(2, 22)=7.61, p=
0.003) and CPAP arms (F(2, 22)=7.99, p=0.002). Post-hoc
analyses of the APAP data indicated that the 95th percentile
leak with the nasal mask was significantly lower than both
the under-chin oronasal mask (t(11)=−3.72, p=0.002) and
standard oronasal mask (t(11)=−3.41, p=0.003). Post-hoc
analyses of the CPAP data indicated that the 95th percentile
leak with the nasal mask was significantly lower than the
under-chin oronasal mask (t(11)=−3.39, p=0.001) but not
the standard oronasal mask (t(11)=−2.41, p=0.02). There
were no significant differences between the two oronasal
masks during either APAP or CPAP use (both p>0.0167)
(Table 2). During the APAP arm, only one patient had a
95th percentile leak above 20 l/min with the nasal mask
(36.40 l/min), while 50% had unacceptably high leak with
the under-chin oronasal mask (highest 95th percentile leak
96.6 l/min) and 41.7% had unacceptably high leak with the
standard oronasal mask (highest 95th percentile leak
102.0 l/min).

Correlations with upper airway shape and body habitus

The differences in 95th percentile pressure during APAP
between the nasal and under-chin oronasal masks and
between the nasal and standard oronasal masks were
investigated for correlation with BMI, neck circumfer-
ence, waist–hip ratio, and mandibular protrusion. There
were no significant relationships, and the effect sizes (rp)
were all <0.20. ANOVA indicated no significant differ-
ences of these variables across Mallampati categories.

Discussion

In obese patients with severe OSA, this single-blinded
pilot randomized controlled trial found no significant
difference in the mean, 95th percentile, or maximum
pressure recorded during APAP use between nasal,
standard oronasal (Quattro), or under-chin oronasal
(Forma) mask designs. Three of the twelve patients had
95th percentile pressure differences of >2.5 cmH2O
between mask types which could be problematic in a
clinical setting; however, the trend was not always
towards higher pressure requirement for oronasal masks,
and these patients were not distinguishable from the whole
group when analyzing body habitus and upper airway
shape.

Fig. 1 Study inclusion flowchart. APAP auto-adjusting positive airway pressure, CPAP continuous positive airway pressure, PSG
polysomnography. Asterisk, order of masks randomized within each week

712 Sleep Breath (2012) 16:709–716



Our results concerning pressure requirement are there-
fore in agreement with Beecroft et al. [15], who used
manual titrations rather than APAP data to determine
therapeutic CPAP with nasal and standard oronasal masks.
The pressure difference between these masks was larger in
the study of Beecroft et al. (2.0 cmH2O compared with no
mean difference in the current study), possibly due to the
recruitment of patients with a larger spread of disease
severity and therefore CPAP requirement. Similarly, our
results are in agreement with Teo et al. who used the same
standard oronasal mask (ResMed Quattro) and also reported
a non-significant pressure difference but significantly

increased leak compared with a nasal mask [16]. We have
extended the findings of these two trials by including the
assessment of the under-chin oronasal mask design, as well
as a variety of measurements of upper airway shape and
body habitus.

In contrast with Prosise et al. [14], we found a significant
difference between the nasal mask and standard oronasal
mask in terms of the residual AHI recorded during CPAP
use; however, the median difference of 1.09 events/h was
small and unlikely to be clinically significant. The mean
residual AHI was above the optimal treatment cutoff (5
events/h) for only two patients, most likely due to high
leak. As part of the inclusion criteria, maximum leak during
the awake trial with CPAP was required to be <20 l/min on
each mask when fitted by the researcher. Despite this, the
95th percentile leak was ≥30 l/min for both full-face masks
during the APAP and CPAP arms when the masks were
fitted by the patients at home.

Current clinical guidelines state that, “there is insuffi-
cient evidence for what constitutes a significant leak…
however, in general, an unacceptable leak for PAP is one
that is substantially higher than the leak recorded at a given
pressure from a well-fitted, applied and secured interface”
[17] (page 166). By this criterion then, the 95th percentile
leak levels with both oronasal masks were unacceptable
when compared to the nasal mask (differences in leak of
>30 l/min). It was reported in 2005 that an early-model
APAP device underestimated pressure requirement when
leak reached 30 l/min [25], and it is known that high leak is
associated with poor PAP adherence [26, 27]. We therefore
believe that the high leak levels reported here are clinically,
as well as statistically, significant.

No measure of upper airway shape or body habitus
measured were significantly associated with the difference
in 95th percentile pressure between the nasal and under-
chin oronasal mask or the difference in 95th percentile
pressure between the nasal and standard oronasal mask.
Although the effect sizes were all small/medium (rp<0.20),
a subsequent larger study may detect such associations.
Alternatively, there may be other important anatomical
contributions that we have not investigated here.

The randomized crossover nature of the study design
meant that we recruited patients with patent nasal airways
so that accurate data could be obtained during use of the
nasal mask. This limits the generalizability of our study.
However, patients undergoing a parallel-arm study design
would not be randomized, as mouth breathers would not
be able to be allocated to the nasal mask group,
potentially introducing uncontrolled bias and variability.
Our aims were mainly concerned with swapping a patient
from a nasal to an oronasal mask following titration; a
mouth-breathing patient would most likely be titrated on
an oronasal mask, thereby avoiding this issue.

Table 1 Descriptive characteristics of the patient sample (total
sample, n=12)

Descriptive characteristic Mean

Number of females 1 (8.3%)

Age at trial baseline (years) 48.8 (range 35–60)

Time on CPAP from titration to trial baseline
(months)

31.6 (SD 5.8)

Diagnostic mean O2 desaturation (%) 7.6 (SD 4.9)

Diagnostic AHI (events/h) 59.8 (SD 28.6)

Diagnostic arousal index (events/h) 52.4 (SD 26.5)

Therapeutic CPAP (cmH2O) 11.1 (SD 3.2)

ESS at diagnostic (/24) 12.6 (SD 4.5)

ESS at trial baseline (/24) 5.8 (SD 3.2)

BMI at diagnostic (kg/m2) 37.8 (SD 5.9)

BMI at trial baseline (kg/m2) 37.7 (SD 5.0)

Neck circumference (cm) 48.0 (SD 4.2)

Waist–hip (ratio) 1.0 (SD 0.04)

Mandibular protrusion (mm) 7.9 (SD 2.7)

Mallampati score

Grade I - least crowded oral cavity (number of
patients)

0

Grade II (number of patients) 5

Grade III (number of patients) 4

Grade IV - most crowded oral cavity (number
of patients)

3

Incisal relationship

Class I – normal (number of patients) 11

Class II - overbite (number of patients) 0

Class III - underbite (number of patients) 1

Patients were recruited retrospectively from a database of patients
established on CPAP within the previous 3 years; ‘diagnostic’ refers to
the initial diagnostic polysomnography, ‘trial baseline’ refers to measure-
ments taken at the beginning of the current trial. Mandibular protrusion is
the distance in millimeters between the mandible in the retrognathic and
prognathic positions, objectively assessed using a George Gauge.
Mallampati score and incisal relationship were both assessed visually
by the same researcher for all patients according to standard criteria

AHI apnea–hypopnoea index, BMI body mass index, CPAP continuous
positive airway pressure, ESS Epworth Sleepiness Scale, diagnostic
refers to the initial diagnostic PSG, trial baseline refers to the
measurements taken at the beginning of the current trial
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Due to financial constraints, we chose to analyze the
metrics recorded by the S9 device, allowing data collection to
occur in the patients’ homes. Very few studies have
systematically examined the accuracy of machine-interpreted
indexes such as the AHI, and none that we are aware of has
evaluated the S9 device. For the primary comparison of the
95th percentile pressure delivered during S9 APAP with each
mask, however, we believe that the use of the APAP device
was appropriate given that many laboratories now use these
data to assign an ongoing therapeutic CPAP pressure in the
clinical setting. More accurate results would have been
obtained by averaging data collected over a week or more
for each mask type, given that a laboratory using an APAP
protocol to determine therapeutic pressure would be unlikely
tomake this decision based on only two to three nights of data.
The lack of in-laboratory PSGs undertaken with each mask

also meant that we were unable to objectively control for sleep
position, which can affect the therapeutic pressure require-
ment [28]; instead we relied on subjective report. Using the
generic compensation for intentional leak is a regrettable yet
unavoidable limitation of our study, given the focus on
comparing masks of different manufacturers with the same
device. Another major limitation of this study was the small
sample size, as we intended to use these data to perform
post-hoc power analyses to determine an appropriate sample
size for a subsequent study. However, as hypothesized, we
found significant differences between masks concerning the
residual AHI with CPAP and several leak measures, so the
sample size appears adequate for these analyses. We did not
perform a power analysis to determine a sample size to
detect the difference in 95th percentile pressure with APAP
as all three masks were within 0.5 cmH2O with reasonably

Fig. 2 Mean 95th percentile
pressure with APAP using the
nasal, under-chin oronasal
(Forma), and standard oronasal
(Quattro) masks for each indi-
vidual patient (p=0.66, overall).
Patients used each mask for two
to three nights, and these data
were averaged. The three
dashed lines indicate patients
with a difference of ±2.5 cmH2O
between any two mask types

Fig. 3 Mean residual AHI with
CPAP using the nasal, under-
chin oronasal (Forma), and
standard oronasal (Quattro)
masksm (p=0.03, overall).
Patients used each mask for two
to three nights, and these data
were averaged. The dashed line
represents the optimal treatment
range of AHI <5 events/h. As-
terisk, statistical significance
using Bonferroni correction of
p≤0.0167; n/s non-significant
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low variance. Finally, more insight would have been gained
if we had included a third arm, during which patients used
CPAP at the pressure indicated during their APAP arm while
using the nasal mask in order to determine whether using this
pressure led to a significantly higher residual AHI with either
of the oronasal mask designs.

Despite anecdotal questioning as to whether nasal and
oronasal masks lead to different pressure requirements, levels
of residual disease, or system leak, this is the first study that
we are aware of that has assessed two distinct designs of

oronasal masks compared with a nasal mask. The rigorous
design of the study, the collection of multiple measures of
leak, and the use of objective measures of upper airway shape
and body habitus are further strengths of the current study.

The findings of the current study highlight leak as the
major difficulty in the use of oronasal masks, despite
detecting no significant difference in APAP 95th percentile
pressure between nasal and oronasal masks, and recording
levels of residual disease during CPAP within the acceptable
treatment range for all masks. The fact that the researcher was

Table 2 Pressure, leak, AHI, and adherence with nasal, under-chin, and standard oronasal masks

Nasal mask Under-chin
oronasal mask
(Forma)

Standard
oronasal
mask
(Quattro)

Two-sided
p-value
(comparing
three masks)a

Post-hoc analysis:
one-sided p-value nasal
versus under-chin oro-
nasal maskb

Post-hoc analysis:
one-sided p-value nasal
versus standard oro-
nasal maskb

Post-hoc analysis: two-
sided p-value under-
chin versus standard
oronasal maskb

APAP arm

Median
pressure
(cmH2O)

7.74 (2.07) 7.78 (3.48) 7.78 (3.02) 0.56

95th
percentile
pressure
(cmH2O)

11.07 (3.30) 11.10 (2.60) 11.15 (2.22) 0.66

Maximum
pressure
(cmH2O)

12.84±2.77 12.74±3.58 12.76±2.95 0.96

Median leak
(l/min)

0.00 (1.90) 0.30 (10.20) 4.00 (15.15) 0.002 0.01 0.002 0.17

95th
percentile
leak (l/min)

9.42±10.89 35.20±31.97 34.12±31.08 0.003 0.002 0.003 0.90

AHI (events/h) 0.60 (2.21) 1.95 (4.94) 1.88 (3.43) 0.11

Adherence
(h/night)

6.46 (0.75) 6.71 (1.88) 6.35 (2.93) 0.78

CPAP arm

Median
pressure
(cmH2O)

10.42 (2.50) 10.50 (2.65) 10.50 (2.50) 0.61

95th
percentile
pressure
(cmH2O)

10.92 (2.50) 10.50 (2.50) 10.50 (2.50) 0.37

Maximum
pressure
(cmH2O)

11.00 (3.20) 10.63 (2.50) 10.50 (2.50) 0.37

Median leak
(l/min)

0.00 (3.53) 2.40 (43.80) 4.20 (20.70) 0.06

95th
percentile
leak (l/min)

14.99±10.83 54.45±36.92 36.85±33.77 0.002 0.001 0.02 0.12

AHI (events/h) 0.61 (1.18) 1.70 (4.04) 2.48 (3.74) 0.03 0.02 0.002 0.81

Adherence
(h/night)

6.87 (1.67) 6.76 (2.26) 6.44 (2.18) 0.44

Parametric data presented as mean ± standard deviation; non-parametric data presented as median (interquartile range). Patients used each mask
for two to three nights each with both APAP and CPAP, and these data were averaged

AHI apnea–hypopnoea index, CPAP continuous positive airway pressure
a Considered significant with p≤0.05
b Post-hoc analyses considered significant when p≤0.0167 according to Bonferroni correction. Post-hoc analyses were undertaken only when the
initial three-mask comparison reached statistical significance. All leak results refer to “unintentional” leak (see “Methods” section)
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able to obtain an acceptable mask fit during an awake in-
laboratory trial which was not able to be replicated by the
patients when at home emphasizes the need for a close
follow-up of patients following changes of mask design.
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