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Study Objectives: To determine if the type of continuous positive airway pressure (CPAP) mask interface influences CPAP treatment efficacy, adherence,
side effects, comfort and sleep quality in patients with moderate-severe obstructive sleep apnea (OSA).

Methods: This took place in a hospital-based tertiary sleep disorders unit. It is a prospective, randomized, crossover trial comparing three CPAP interfaces:
nasal mask (NM), nasal mask plus chinstrap (NM-CS) and oronasal mask (ONM) each tried in random order, for 4 weeks. After each 4-week period,

patient outcomes were assessed. Participants had a new diagnosis of obstructive sleep apneas. Forty-eight patients with moderate-severe OSA (32 males,
mean + standard deviation apnea-hypopnea index (AHI) 55.6 + 21.1 events/h, age 54.9 + 13.1 years, body mass index 35.8 + 7.2 kg/m?) were randomized.
Thirty-five participants completed the full study, with complete data available for 34 patients.

Results: There was no statistically significant difference in CPAP adherence; however, residual AHI was higher with ONM than NM and NM-CS (residual
AHI71+£77,4.0 £3.1,4.2 + 3.7 events/h respectively, main effect P = .001). Patient satisfaction and quality of sleep were higher with the NM and NM-CS
than the ONM. Fewer leak and mask fit problems were reported with NM (all chi-square P < .05), which patients preferred over the NM-CS and ONM options
(n=22, 9 and 4 respectively, P =.001).

Conclusions: The CPAP adherence did not differ between the three different mask interfaces but the residual AHI was lower with NM than ONM and
patients reported greater mask comfort, better sleep, and overall preference for a NM. A nasal mask with or without chinstrap should be the first choice for
patients with OSA referred for CPAP treatment.

Clinical Trial Registration: Registry: Australian and New Zealand Clinical Trials Registry, URL: https://www.anzctr.org.au, title: A comparison of continuous
positive airway pressure (CPAP) interface in the control of leak, patient compliance and patient preference: nasal CPAP mask and chinstrap versus full face
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BRIEF SUMMARY

Current Knowledge/Study Rationale: The study was conducted as there are few published data regarding the clinical effect of the various types of
continuous positive airway pressure (CPAP) interfaces.

Study Impact: Clinicians can use the data obtained in this study to help determine the best option for patients commencing CPAP therapy. Results
also identified the effect that a change in interface style may have on the control of obstructive sleep apnea and CPAP pressure requirements.

INTRODUCTION

Obstructive sleep apnea (OSA) is estimated to affect at least
10% of the middle-aged population'? and is associated with
increased cardiovascular, motor vehicle, and other accident
risk, lower workplace productivity, and increased health care
expenditure in comparison with the normal population.*?
Continuous positive airway pressure (CPAP) is the treatment
of choice for patients with moderate-severe OSA.** Because
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long-term patterns of CPAP use are often established in the
first few days,’ it is important to find a mask that is acceptable
to the patient, seals comfortably, and is associated with mini-
mal side effects.

There are three different types of CPAP delivery: nasal, oral,
and oronasal, although oral masks have not found widespread
acceptance and are rarely used. A nasal mask (NM) is most
commonly used but some studies report side effects in more
than 50% of patients.>® Mouth and mask leaks are common>’~°
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and may cause increased arousals,'® drying of the nasal and
oral mucosa,™'! secondary nasal congestion and rhinitis,'> sore
eyes, and irritating noises and airstreams." It is common prac-
tice to try to reduce mouth leaks with a chinstrap that supports
and restricts movement of the lower jaw (nasal mask with chin-
strap [NM-CS]),'*" but there are limited data to support the
efficacy of this approach.'>"’

An oronasal mask (ONM)'¢ covers both the mouth and nose,
allowing the patient to breathe through the mouth while main-
taining therapeutic CPAP pressure. In theory, this will elimi-
nate the problem of mouth leaks and nasal and upper airway
symptoms associated with the use of NMs."* However, ONMs
are generally harder to fit, resulting in more leaks, and some
studies suggest they may cause greater patient discomfort and
reduce CPAP adherence.”?® Furthermore, it may be they are
less effective in controlling upper airway obstruction in some
patients.”’ Oronasal masks are also more costly.

CPAP is well established as primary treatment for OSA and
it is well recognized that appropriate mask interface selection
is a key determinant of treatment efficacy and compliance.
However, the data to guide clinicians and patients in the initial
choice of a mask interface are lacking.?> Most studies investi-
gating the efficacy of different types of mask interfaces have
relied on short-term titration data for comparison.?* % No stud-
ies have compared the efficacy of an NM-CS versus an ONM."
The need for further randomized studies comparing the dif-
ferent forms of CPAP mask interface has been expressed in
two reviews.?>?¢ In this study we aimed to compare the effects
of three commonly used CPAP interface options (NM, NM-
CS, and ONM) in patients with OSA on efficacy of treatment,
CPAP adherence, overall leak (mask and/or mouth), and self-
reported side effects, sleep quality, daytime sleepiness, mask
comfort, and overall patient preference.

METHODS

The study was approved by the Repatriation General Hospi-
tal Research and Ethics Committee and was registered with
the Australian and New Zealand Clinical Trials Registry
(ACTRN12609000029291).

Participant Selection

Participants who met the following selection criteria were pro-
spectively recruited between June 2007 and July 2008 from the
clinics of the Adelaide Institute for Sleep Health, a hospital-
based tertiary sleep disorders unit.

Inclusion Criteria

(1) Diagnosis of moderate-severe OSA defined as an apnea-
hypopnea index (AHI) > 45; or > 30 events/h with an Epworth
Sleepiness Scale score > 10, or preexisting cardiovascular dis-
ease. All patients had full laboratory-based polysomnography
scored using the American Academy of Sleep Medicine stan-
dards of the time,* where apnea was defined as a complete ces-
sation of airflow (nasal cannula pressure or in both thoracic and
abdominal excursions) for > 10 seconds, and hypopnea as clear
(> 50%) reduction in airflow for > 10 seconds, or a discernible
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reduction in airflow accompanied by either an SaO, desatura-
tion > 3% or an arousal. (2) Recommended for CPAP therapy
by a sleep physician and successfully completed a full-night
attended CPAP pressure determination study in which the
pressure was manually adjusted until respiratory events and
snoring were eliminated. (3) Willing to embark on a 12-week
home trial of CPAP.

Exclusion Criteria

(1) Significant nasal resistance (ie, unable to breathe through
the nose comfortably at rest with the mouth closed). (2) Previ-
ous use of CPAP for > | week. (3) Prior upper airway surgery
for OSA. (4) Unstable psychiatric or psychological illness that
would prevent accurate reporting.

In accordance with the clinical practice of the sleep disor-
ders unit at the time, heated humidification was not used at
the commencement of CPAP therapy. Normally a humidifier
would have been introduced if the patient had a history of na-
sal symptoms or if nasal symptoms developed. However, the
use of a humidifier may have masked important differences in
comfort and side effects between the mask interfaces.”?’ For
this reason patients who opted to use a humidifier during the
course of the study were excluded from the final analysis.

Study Design

The study was a prospective, randomized, crossover trial. All
participants used each of the three mask configurations (NM,
NM-CS, ONM), for a period of 4 weeks each, in a random or-
der using a balanced block design, after the therapeutic CPAP
was determined during in-laboratory titration. Equal numbers
of each possible sequence combination were drawn up prior
to study recruitment and then placed in a random fashion into
consecutively numbered and sealed opaque envelopes. In se-
quential order, one envelope was opened at each participant’s
first appointment. A specialist clinical nurse, aware of the trial,
selected and fitted each mask option to obtain a comfortable
seal, educated patients regarding CPAP use, ensured they
could fit each mask and the chinstrap as they were issued, and
monitored progress. There was no washout period between the
treatment arms. Patients were reviewed and data collected at
4, 8, and 12 weeks. After all three interface options had been
tried, patients nominated and were given their preferred inter-
face option for ongoing use.

Equipment
CPAP

The Respironics M series Pro CPAP (Monroeville, Pennsyl-
vania, United States) was loaned to each patient for the du-
ration of the study. This device was selected for its ability to
record adherence data and measure daily leak independent of
the mask used.

Chinstrap

The Respironics Premium chinstrap was chosen based on our
preliminary experience and commercial availability. It could
be adjusted to fit a range of head sizes, and previous patients
reported that it stayed in place.
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Masks were selected from the available commercial range pro-
duced by Respironics, Fisher and Paykel (Auckland, New Zea-
land), and ResMed (Sydney, Australia) to provide the best fit in
regard to comfort and mask seal. Changes to brand, model, or
size of mask (same interface type) were made within the first 2
weeks of each treatment arm upon patient request.

Measurements

Baseline anthropomorphic data (height/weight), age, AHI,
prescribed CPAP pressure, and self-assessed daytime sleepi-
ness using the Epworth Sleepiness Scale (ESS) score®® were
recorded. Additional data collected at the completion of each
treatment arm (ie, at 4, 8, and 12 weeks) included weight, CPAP
adherence, time with a large leak (as defined by CPAP machine
algorithm set to the appropriate mask type), ESS, a mask com-
fort questionnaire (reproduced in the supplemental material),
and AHI (recorded by the CPAP machine). CPAP data were
downloaded using Encore Pro 2 software (Philips Respironics,
Murrysville, Pennsylvania, United States) to provide average
adherence and leak over weeks 3 and 4 of each treatment arm.
This allowed a 2-week period of acclimatization for each new
mask setup.

Mask Comfort Questionnaire

We were unable to find a published, validated questionnaire
to assess mask comfort and side effects, so we developed our
own (reproduced in the supplemental material) based on side
effects and complaints reported in earlier studies.'**3° Pa-
tients answered “yes” or “no” to 11 problem items listed in
the questionnaire, and could specify an unlisted problem if rel-
evant. Visual analog scales were used to measure overall level
of satisfaction with the mask and sleep quality (0—10), 0 being
the worst score and 10 the best.

Sample Size and Statistical Analysis

The primary outcome measure was patient CPAP adherence.
We estimated that approximately 40 patients were required to
detect a 0.5 h/night difference in adherence, which was consid-
ered to be the minimal clinically significant difference assum-
ing a two-tailed level of significance of 0.05, 80% power and
a standard deviation of repeated adherence measurements in
previous trials in our unit of 0.7 h/night.

Baseline characteristics were compared (patients com-
pleting versus withdrew) with independent sample Student ¢
tests. The primary CPAP adherence analysis was conducted
using IBM SPSS Statistics Version 23 (IBM Corp., Armonk,
New York, United States) on an intention-to-treat basis us-
ing zero hours of use for patients with missing data, and us-
ing all available data from patients who completed each arm
of the study in secondary analyses. Continuous variables
were assessed for normality via Kolmogorov-Smirnov tests
and Box-Cox transformations examined toward normalizing
non-normally distributed data. Effects of mask interface on
patient outcomes were examined using linear mixed-effects
model analysis® with normally distributed data and Fried-
man tests with non-normally distributed data. To allow for
repeated measures over time with each different mask type,
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and inter-individual variability, mixed models used an autore-
gressive covariance structure with mask type as a fixed factor
and subjects entered as a random effect, each with a separate
intercept. Count data including occurrence of side effects,
and mask preference were compared using chi-square tests.
Significant main effects were examined using Bonferroni
adjusted post hoc pairwise comparisons. Pearson correla-
tion and backward stepwise multivariate and logistic regres-
sion analyses were used to explore whether anthropomorphic
parameters (age, sex, height, weight and body mass index),
baseline AHI or CPAP pressure were predictive of residual
AHI and residual AHI > 10 versus < 10 events/h. All data are
presented as mean + standard deviation. A value of P < .05
was considered significant.

RESULTS

Patient Characteristics

The median (interquartile range) time interval between posi-
tive airway pressure titration and enrollment into the trial
was 1.1 (0.9 to 1.8) months. Figure 1 shows the number of
patients allocated to each treatment condition and the number
of study withdrawals and study completions. Forty-eight pa-
tients were randomized into the study and 35 completed the
study (Figure 1). There was no difference in the proportion
of patients withdrawing after any of the three mask conditions
(* = 0.221). CPAP treatment data were missing from the NM
condition in | patient due to a faulty CPAP data card, and from
the NM-CS condition in 2 patients due to study withdrawal
prior to CPAP download. Patients randomized to and com-
pleting the study were predominantly male, middle-aged, and
obese, and had moderate to severe OSA (Table 1). There were
no statistically significant differences in any baseline charac-
teristic between patients who withdrew in comparison with
those who completed the full study protocol.

Treatment Data

Treatment outcome data are summarized in Table 2. CPAP
adherence was similar and not different between inter-
face types in hours of CPAP use per night, the percentage
of nights used for at least 4 hours, and number of adherent
versus nonadherent patients. More time was spent in CPAP
machine detected large leak with the ONM versus NM in-
terface. Participants reported more restful sleep using the
NM or NM-CS than with the ONM (Table 2). There was a
significant effect of interface type on how refreshed patients
felt in the morning, but post hoc tests showed no significant
differences in any pairwise contrasts. Daytime sleepiness
was reduced from baseline with all interface types (P = .001,
all pairwise ESS contrasts versus baseline P < .01) but was
not different between interface types. The level of overall
satisfaction was higher with the NM and NM-CS than with
the ONM. All three treatments reduced AHI; however, the
residual AHI was significantly higher with ONM than NM
and NM-CS, indicating incomplete control of upper airway
obstruction (Table 2 and Figure 2). There was a significant
effect of mask interface type on the proportion of patients
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Figure 1—Study flow diagram showing study mask allocations and withdrawals.

48 Volunteers

Randomized
Allocated to Allocated to Allocated to Allocated to Allocated to Allocated to
NM;NM-CS;ONM NM;ONM;NM-CS NM-CS;ONM;NM NM-CS;NM;ONM ONM;NM;NM-CS ONM;NM-CS;NM
(n=9) (n=8) (n=9) (n=7) (n=25) (n=10)
1 Withdrew before 2 Withdrew before 1 Withdrew before 1 Withdrew before

1 NM (moved
interstate)

1 Withdrew after
—  NM (needed

—] NM-CS (1 FTA, 1
needed humidifier)

% NM-CS (pressure
sore—nasal pillows)

1 Withdrew after
— NM-CS (CPAP

1 Withdrew after
—| NM-CS (needed

1 Withdrew after
) ONM

—{ ONM (CPAP
intolerant)

humidifier) intolerant) humidifier) (tonsillectomy)
% 1 Withdrew after % 1 Withdrew after 9 2 Withdrew after
ONM (FTA) NM (FTA) NM-CS (FTA)
Completed Completed Completed Completed Completed Completed
(n=7) (n=28) (n=15) (n=4) (n=4) (n=17)
35 Completed

(34 available for full per-protocol analysis)*

* = a faulty CPAP data card led to missing NM treatment data in 1 patient who completed the full protocol. CPAP = continuous positive airway pressure,
FTA = failed to attend subsequent appointment, NM = nasal mask, NM-CS = nasal mask with chinstrap, ONM = oronasal mask.

Table 1—Patient characteristics at baseline.

Full Sample Complete Data

n (% male) 48 (66.7) 34 (67.6)
Age (years) 549+ 131 56.6 + 1.8
Height (cm) 170.1 £ 8.1 1703+ 1.4
Weight (kg) 103.9£20.7 103.4 £ 3.6
BMI (kg/m?) 358+7.2 353+ 1.1
AHI (events/h) 55.6 +21.1 576+36
ESS 94+43 93+0.7
CPAP (cmH.0) 9.7+26 100+ 04
AHI =45 (%) 63 64

AHI 30-45 + ESS > 10 (%) 17 18

AHI 30-45 + CV Risk (%) 21 18

Values are mean + standard deviation or frequency where
indicated. AHI = apnea-hypopnea index, BMI = body mass index,
CPAP = continuous positive airway pressure, CV = cardiovascular,
ESS = Epworth Sleepiness Scale.

with a residual AHI > 10 events/h, but no significant differ-
ence between mask interfaces in post hoc comparisons.

In backward stepwise multiple regression, baseline AHI,
body mass index, and CPAP pressure were the only significant
independent predictors of residual AHI with the ONM (stan-
dardized p = 0.28, 0.29 and —0.79; P = .026, .030 and < .001
respectively; adjusted model r? = 0.53, P <.001).
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Mask Comfort Questionnaire

Data on symptoms or complaints with each interface type are
presented in Table 3. NM was the easiest mask to fit, caused
fewer complaints of mask noise, and was perceived to leak less
than the ONM. Other occasional problems included problems
fitting the mask, itchiness, hot to wear causing sweating, cold
air and teeth sensitivity, and some problems relating to den-
tures. Patient preference for the NM was significantly greater
than for the NM-CS and ONM.

DISCUSSION

The selection of a CPAP mask interface is made with the
objective of achieving maximum adherence and therapeutic
benefit, hence patient comfort and an effective seal are criti-
cal. There was no significant difference in the level of CPAP
adherence between mask types, but time in large leak was
higher in the ONM versus NM, and the NM was perceived to
be easier to fit and keep in place, to leak less, be quicter, and
provide a more restful sleep than the ONM. Patient preference
was for the NM.

Given that early CPAP adherence and side effects have
been shown to be independent predictors of long-term CPAP
adherence, it is perhaps surprising that CPAP adherence
was not different between the three different CPAP interface
types. An early study by Mortimore et al."” demonstrated a
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Table 2—Treatment data.

NM
Full Sample (n = 48)
Time used on all nights (hours:minutes) 04:14 £ 03:19
Nights used = 4 hours (%) 54.3+43.0

Patients Completing Each Mask Interface
n 37

Time used on all nights (hours:minutes) 05:39 + 02:34
Nights used = 4 hours (%) 744 +31.8
Time used on nights used (hours:minutes) 06:22 £ 02:02
CPAP time with large leak (minutes) 8.7+22.3*
Refreshed in morning 6.1+25
Restful sleep 6.8+2.1*
Overall satisfaction 75+18"
Residual AHI (events/h) 40+3.1*
AHI = 10 events/h (%) 6

ESS score 6.6+52

NM-CS ONM P
04:43 + 03:09 04:26 + 03:02 A1t
61.9 £40.1 58.2 £40.4 2421
39 39 685§
05:49 + 02:23 05:28 + 02:23 226
78.1£271 71.6 £32.1 2501
06:12 + 02:07 05:57 + 02:11 .202
9.8 +24.1 312714 013%
6.0+22 52+25 .046
6.9 +2.0° 51+24 <.001
7318 5027 <.001
4237 1177 .001
5 22 .039
6.0+45 6.9+49 A1t

Values are mean + standard deviation. CPAP adherence variables for the full sample include zero hours of use for patients who withdrew from the trial
with missing data (n = 48) and adherence and other outcomes for patients who completed each arm of the trial. P values are from mixed-model analysis
(normally distributed data): ¥ = Friedman test (non-normal data not normalized by any Box-Cox transform); § = chi-square test (count data). * = P < .05
versus ONM. ESS = Epworth Sleepiness Scale, NM = nasal mask, NM-CS = nasal mask with chinstrap, ONM = oronasal mask.

higher nightly adherence (mean difference 1 h/night, 95%
confidence interval 1.8 to 0.3, P =.01) with an NM compared
to an ONM in a small group of patients with OSA. More re-
cently, Borel et al.?® reported in an observational study of
more than 2,300 patients with OSA starting CPAP and fol-
lowed for an average of 4.5 months that ONMs were associ-
ated with a twofold higher risk of CPAP nonadherence. The
reason differences in side effects and patient preference be-
tween masks did not translate into differences in CPAP ad-
herence in our study may be because of the relatively small
sample size and short follow-up.

All three interfaces reduced AHI, but NM was the most
effective. Although some previous studies have shown com-
parable efficacy between mask types,’® emerging data sug-
gest that the therapeutic pressures needed to treat OSA with
an ONM might be higher than with NM, and that ONM
might be less effective in treating OSA than NM at the same
pressure.??*3233 In a randomized controlled trial, Teo et al.
demonstrated that the physician- prescribed CPAP pressure
was not different between NM and ONM, but the residual
AHI and arousal index were higher with ONM. Moreover,
most patients preferred NM over ONM.* The upper airway
is known to exhibit Starling resistor behavior, with complete
collapse below and partial collapse above a critical closing
pressure (Pcrit). Smith et al. showed that inspiratory airflow
increases in proportion to positive pressure above Pcrit with
an NM, but with no increase in airflow even well above the
NM Pcrit when the positive pressure was applied through
an ONM.** This could reflect mask or route of delivery ef-
fects on mandible or tongue position and upper airway di-
mensions.?3* High residual AHI on ONM in the current
study was confined to a relatively small number of patients.
It will be important in future studies to investigate potential
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Figure 2—Residual AHI with each mask interface type.

35 4
30 -
25 -
20 -
15 -
10 -

Residual AHI (events/h)

NM NM-CS
Mask Interface

AHI = apnea-hypopnea index, CS = chinstrap, NM = nasal mask, NM-
CS = nasal mask with chinstrap, ONM = oronasal mask.

contributing factors such as mask strap tension and jaw size
or position.

CPAP therapy was subjectively beneficial with all interface
options with no significant difference in the change in ESS.
Although objective sleep quality was not quantified, subjective
sleep quality was reported to be less restful with the ONM.

A relatively high percentage of patients reported upper
airway symptoms with one or more interface. Interestingly,
the NM-CS, an intervention designed to reduce mouth leak
and nasal irritation/mouth dryness, did not significantly alter
leak or symptoms, possibly because of persistent leak be-
tween the lips."” Also, although ONM is reported to reduce
upper airway dryness,’ by preventing mouth leak, we found
similar levels of patient-reported mouth dryness with ONM
and NM.

January 15, 2018



S Rowland, V Aiyappan, C Hennessy, et al.

Comparing CPAP Interfaces

Table 3—Percentage of patients with symptoms or complaints, and patient preference for mask type.

NM (n =37)

Face sore 32
Skin irritation 14
In place 14*
Mask leaks 38*
Difficult to fit 3
Claustrophobia 3
Dry mouth throat 54
Dry blocked nose 35
Breathe out 16
Sore eyes 16
Mask noise 1*
Preference 63*t

NM-CS (n = 39) ONM (n = 39) P
36 44 587
18 26 395
23 62 <001
a4 74 003

5 21 016

8 15 141
41 59 262
41 31 637
13 15 909
31 28 299
15 36 016
26 11 001

Values are percentages of the sample who completed each mask type and reported symptoms or complaints. * = P < .05 versus ONM. 1 = P < .05 versus
NM-CS. NM = nasal mask, NM-CS = nasal mask with chinstrap, ONM = oronasal mask.

Overall satisfaction scores were significantly higher for the
NM and NM-CS than the ONM, possibly influenced by pa-
tients finding these options were easier to fit, stayed in place
better, and leaked less. Additionally, the NM was quieter, when
compared to ONM. As in previous studies'** patient prefer-
ence was significantly in favor of the NM, with 21 of the 33
participants selecting the NM option, 8 the NM-CS, and only
4 choosing the ONM.

Methodological Considerations

We estimated that 40 patients were required to detect a 0.5
h/night difference in adherence between interface types. Al-
though 48 patients commenced the trial and contributed to the
intention-to-treat analysis, only 35 completed the full protocol,
and 1 of these had missing CPAP data. Consequently, although
neither intention-to-treat nor per-protocol analyses suggest
any systematic treatment adherence differences between mask
interface types, type II error could potentially help explain
these findings. Our data may have some bias in that 3 patients
who experienced severe rhinitis/nasal congestion and required
heated humidification were withdrawn at the first review after
4 weeks of CPAP therapy. Two had used an NM-CS and 1 an
NM (ie, none of the 3 had tried an ONM).

Each mask was only used for a period of 4 weeks, so data
were short-term. It is possible that long-term usage with the
ONM option might decrease if side effects such noise, leaks,
and discomfort were ongoing. Although we were constrained
by our study design to avoid the use of humidification, it will
be important in future studies to see whether our results (NM
versus ONM) hold up if humidification is used.

Initial experiences during CPAP titration study nights could
potentially influence subsequent treatment adherence. Ongo-
ing early experiences associated with mask fit, comfort, and
leaks may also interact with more complex psychological and
psychosocial factors to influence long-term acceptance and
use.*>* Nevertheless, initial mask comfort and experiences
may be among the leading modifiable factors influencing long-
term CPAP use. Data concerning the mask type used during
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the initial CPAP titration were not available, but usual clinical
practice in our laboratory is to initiate CPAP with an NM unless
this proves to be problematic during the night. Consequently,
most patients are likely to have commenced CPAP using an
NM. This could reflect a bias, but given the crossover study
design and that retitrating CPAP is typically not done or practi-
cal in clinical practice, we believe this is unlikely to have had
any major effect on study outcomes relevant to common clinical
practice.

The efficacy of the treatment was measured based on CPAP
machine AHI data and there are very few studies comparing
the accuracy of machine-interpreted AHIL.*” However, all the
patients included in the study used the same CPAP device with
the same algorithm. Future studies might include a laboratory-
attended CPAP titration after establishing CPAP therapy on
different masks to assess control of OSA. The trial was ran-
domized, but given the nature of comparisons between mask
types it was not possible to meaningfully blind either patients
or nurses supervising CPAP use.

CONCLUSIONS

We found no difference in CPAP adherence levels during
4-week trials of three different CPAP mask interfaces, but
CPAP delivered through an NM showed less leak and a greater
reduction in AHI compared with an ONM, and patients re-
ported greater mask comfort, better sleep, and overall prefer-
ence for the NM. These data suggest that unless patients have
significant nasal problems, OSA therapy may be better toler-
ated and more effective if initially commenced with NM treat-
ment. Increasing recognition that variable phenotypes underlie
OSA—where route of breathing effects could be important
in some patients—suggest that further studies are needed to
clarify causes of higher AHI in some patients with an ONM.
The data revealed by these studies could help to deliver better
individualized mask interface choice for patients and further
improve treatment outcomes.
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ABBREVIATIONS

AHI, apnea-hypopnea index

BMI, body mass index

CPAP, continuous positive airway pressure
CV, cardiovascular

ESS, Epworth Sleepiness Scale

FTA, failed to attend

NM, nasal mask

NM-CS, nasal mask with chinstrap

ONM, oronasal mask

OSA, obstructive sleep apnea

Pcrit, critical closing pressure

Sa0,, saturation of oxygen in arterial blood
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