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Study Objectives: Comparable health effects of mandibular advancement device (MAD) and continuous positive airway pressure (CPAP) therapy have been
attributed to higher adherence with MAD compared with CPAP therapy. The objective of this study was to make a direct comparison of the objective adherence
between MAD and CPAP in patients with moderate obstructive sleep apnea (OSA).
Methods:Adherencewasmonitored for 12months in 59 patients withmoderateOSA (apnea-hypopnea index 15–30 events/h) as part of a randomized controlled
trial. Objective adherence with MAD was assessed using the TheraMon microsensor. Objective adherence with CPAP was assessed using the built-in registration
software with readout on SD card. Self-reported adherence with both therapies was assessed using a questionnaire.
Results: Forty patients (68%) completed the study with the therapy to which they were randomly assigned. Median (interquartile range) objective adherence
(h/night) in the 3rd month was 7.4 (5.2–8.2) for MAD and 6.8 (5.7–7.6) for CPAP (P =.41), compared to 6.9 (3.5–7.9) with MAD and 6.8 (5.2–7.6) with CPAP (P =.85)
in the 12th month. There were no significant changes between the 3rd and 12th month for both MAD (P = .21) and CPAP (P = .46). Changes in adherence were
not significantly different between MAD and CPAP (P = .51). Self-reported adherence was significantly higher with MAD than CPAP at all follow-ups.
Self-reported adherence with CPAP was lower than objective CPAP adherence at the 6th and 12th month (P = .02).
Conclusions: Objective adherence with MAD and CPAP is comparable and consistent over time. Self-reported adherence is higher with MAD than with CPAP
giving rise to interesting discrepancy between objective and self-reported adherence with CPAP.
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BRIEF SUMMARY
Current Knowledge/Study Rationale: Although current evidence suggests higher adherence with a mandibular advancement device (MAD) than with
continuous positive airway pressure (CPAP) therapy, a direct comparison between the objective adherence profiles of both treatment modalities has not yet
been performed in patients with moderate obstructive sleep apnea (OSA).
Study Impact: This study shows that objective adherence with MAD and CPAP therapy is comparable and consistent over time. Self-reported adherence is
higher with MAD than with CPAP therapy, and objective adherence with CPAP is higher than self-reported adherence with CPAP. This study enhances the
knowledge about adherence rates of two regularly used treatment modalities in moderate OSA. The results do not support the general idea that adherence
with MAD is higher compared with CPAP therapy.

INTRODUCTION

Obstructive sleep apnea (OSA) is a common sleep-related
breathing disorder1 characterized by repeated upper airway
collapse during sleep resulting in a complete cessation or a
substantial reduction in airflow. The repetitive airflow limitation

causes intermittent hypoxia, which in turn sets off a chain
of events, including activation of the sympathetic nervous
system, brief awakenings from sleep (arousals) and sleep
fragmentation. Other consequences may include excessive
daytime sleepiness, impaired quality of life, an increased risk
to become involved in occupational2,3 and traffic accidents,4,5
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sick leave and work disability.6 Ultimately, cardiovascu-
lar consequences of OSA may include an increased risk of
developing systemic hypertension7–9 and cardiovascular dis-
ease, such as myocardial infarction, cardiac arrhythmias,
and stroke.10–18

As OSA has a large impact on individual health and so-
cietal costs, it is important that patients receive appropri-
ate treatment in order to reduce symptoms, comorbidities and its
economic burden. Treatment with continuous positive airway
pressure (CPAP) prevents upper airway collapse by pneumatically
“splinting” the upper airway19 and is the most frequently pre-
scribed treatment for OSA.20 Oral appliance therapy has be-
come an attractive alternative, especially in mild and moderate
OSA.21 Mandibular advancement devices (MAD) are oral ap-
pliances that advance the mandible in a forward position,
thereby aiming at relieving upper airway collapse by modi-
fying the position of the mandible, tongue, and pharyngeal
structures. MADs are now recommended in mild and moderate
patients who prefer MADs or for patients who do not respond to
or fail CPAP therapy.22,23

In moderate OSA (apnea-hypopnea index [AHI] 15–30
events/h) MAD24,25 and CPAP can be considered as primary
interventions as both have been proven effective in reducing
the AHI. In terms of AHI reduction, MAD is considered less
efficacious than CPAP.26–30 However, MAD and CPAP show
comparable results on behavioral and other health-related
outcomes.31 This comparable effectiveness is attributed to a
suggested higher adherence with MAD than with CPAP. The
latest systematic review by Schwartz et al27 showed that ad-
herence with MAD was significantly higher than with CPAP,
where adherence with MAD was completely based on self-
reported usage.Unfortunately,MADoften lacks the technology
to objectively assess daily adherence. Recently, objective ad-
herence monitors have become available for MAD therapy.
Although evidence suggests a higher (objective) adherence
with MAD than with CPAP therapy,30,32,33 a direct comparison
between the objective adherence profiles of MAD and CPAP
has not yet been performed.34 Therefore, the aim of this study is
to assess the long-term objective and self-reported adherence of
MAD versus CPAP in patients with moderate OSA.

METHODS

Study design
Patients (aged ≥ 18 years) with an AHI of 15–30 events/h
(primarily of the obstructive type) were invited to take part in
a parallel multicenter randomized controlled trial, assessing
the clinical and cost-effectiveness of MAD versus CPAP.
Details about this study, including the complete inclusion and
exclusion criteria and data on the total participating group can
be found in a separate article.35 This current article describes
the adherence monitored in patients of two of the three par-
ticipating centers. The randomized controlled trial study was
approved by the local Ethical Committee (University Medical
Center Groningen: METc2010/355, NL34138.042.10) and is
registered at ClinicalTrials.gov (NCT01588275). All patients
provided written informed consent.

Randomization and Masking
The randomization procedure was performed using a com-
puter program, thereby concealing the allocation sequence
from the investigators. Minimization was applied to minimize
the imbalance between the number of patients in each group
(MAD versus CPAP) regarding cardiovascular parameters (ie
hypercholesterolemia, diabetes and hypertension status at
baseline). It was not possible to blind patients to the inter-
vention they received.

MAD and CPAP

MAD

Patients randomized to theMADgroupwere treatedwith a custom-
made titratable bibloc MAD (SomnoDent MAS, SomnoMed
Australia/Europe AG). To start, the mandible was set at 70% of
the patient’s maximum advancement. The forward position of
the mandible with the appliance was adjusted to the conve-
nience of the patient until symptoms abated or until further
advancement caused discomfort.

CPAP

Patients randomized to the CPAP group underwent autoCPAP
(Philips Respironics REMstar Auto A-Flex, provided by
VitalAire BV The Netherlands) for 3 weeks, after which the
appropriate fixed CPAP pressure for each individual patient
(device provided by the health care provider of the patient)
was set by a skilled specialized nurse (ie, highest pressure
derived from the Hoffstein formula36 or the 90% criterion
(mean pressure ≤ 90% of the time) of the autoCPAP). Pa-
tients were fitted with a comfortable mask before titration
of the CPAP pressure. Patients were allowed to change their
mask during the study and to use chinstraps or a humidifier
if required.

Adherence Measurements
Objective adherence with MAD was assessed using a micro-
sensor, the TheraMon Orthosmart BV microsensor (MC
Technology GmbH, Hargelsberg, Austria). The safety and
feasibility of this method has been shown in a previous study.32

It is 9.0 × 13.0 × 4.5 mm in size, fully covered by acrylic and
embedded in the lower part of the MAD. The microsensor
measures the existing temperature (setting: minimum 33.5°C
and maximum 39.5°C measured every 15 minutes) and stores
these values in internal memory. The memory can store the
measurement data of approximately 100 days. Objective ad-
herence with CPAP was recorded via the software readout of a
built in SD card. Self-reported adherence was assessed using a
questionnaire after 3, 6 and 12 months after the start of therapy
and asked patients howmany days per week and hours per night
they generally use their therapy.

Calculation of Adherence
Readouts were collected and questionnaires filled in 3, 6
and 12 months after the start of the therapy. Night to night
usage was retrieved for 365 days. The following variables
were calculated for the 3rd, 6th and 12th month: (1) objec-
tive adherence (h/night) calculated over all registered nights,
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(2) objective adherence (h/night) calculated over the nights
the device was used (ie, > 0 hours), (3) self-reported adher-
ence (h/night), (4) percentage of nights the device was used
(ie, > 0 hours) over all registered nights, (5) percentage of

nights the device was used ≥ 4 hours calculated over all reg-
istered nights, (6) percentage of nights the device was used
≥ 4 hours calculated over those nights the device was used
(ie, > 0 hours).

Figure 1—Flowchart available objective data MAD and CPAP therapy.

AHI = apnea-hypopnea index, CPAP = continuous positive airway pressure, MAD = mandibular advancement device, OSA = obstructive sleep apnea,
PSG = polysomnography, SAS = sleep apnea syndrome.
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Polysomnography
Patient underwent (ambulatory) polysomnography (PSG) to
assess the effectiveness of the therapy at 3 months, and 1 year
after the start of therapy. When adjustments were made to the
therapy based on the PSG results after 3 months, an extra PSG
was performed with the adjusted therapy.

Statistical Analysis
Descriptive statistics are presented as median and interquartile
range (IQR) or mean ± standard deviation (SD) for continuous
variables dependent on normality. Categorical variables are
presented in terms of proportions. Mann-Whitney U tests were
performed to assess the difference in adherence between MAD
and CPAP at each follow-up (3rd, 6th and 12th month), and to
assess the difference between MAD and CPAP in adherence
measures over time. Wilcoxon signed rank tests were per-
formed to assess the change in adherence over time for each
therapy separately.

In the primary per protocol analysis only patients who com-
pleted the entire study period of 1 year using their randomized

therapy were included. A second analysis (ie, an intention to treat
analysis) was performed, also including the patients who dropped
out of the study and patients who switched to the alternative therapy
during the study. Adherence for dropouts and patients who switched
was scored according to a worst case scenario (ie, adherence after
dropping out and switching was scored as zero). Patients who did
not start therapy were coded as having missing data.

Data were analyzed with SPSS 23.0 statistical software (IBM,
Armonk, NewYork). A 2-sided P value of < .05 was considered
to be statistically significant.

RESULTS

From June 2012 to September 2016, 86 patients were random-
ized. Daily adherence of both MAD and CPAP was monitored
in two of the three participating centers (n = 59). For those
59 participants (age 51.1 ± 9.7 years, AHI 21.3 ± 4.4 events/h,
BMI 30.4 ± 4.9 kg/m2, men/women: 50/9) objective and
self-reported adherence data were collected (MAD n = 26,

Figure 2—Objective and self-reported adherence in the 3rd, 6th and 12th month with MAD and CPAP.

Boxplots represent the median and interquartile ranges, whiskers represent the minimum and maximum. (A) Median h/night measured over all nights.
(B) Median h/night measured over the nights when device was used. (C) Self-reported median h/night measured over the nights when device was used.
CPAP = continuous positive airway pressure, MAD = mandibular advancement device.
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CPAP n = 33). There were no significant differences in
age, AHI, BMI and Epworth Sleepiness Scale (ESS) score
at baseline between both intervention groups and between
the 59 patients from the two centers where objective ad-
herence was assessed compared with the patients from the
third center.

Three patients did not start with therapy due to different
reasons (n = 2 MAD, n = 1 CPAP). In total 56 patients started
with the therapy they were randomly assigned to (Figure 1).
Three patients stopped during the study (n = 1 MAD, n = 2
CPAP), and two patients were lost to follow-up (n = 2 MAD).
Four of the 24 (17%) patients who started MAD switched to
CPAP therapy (all treatment failures, n = 1 after 3 months of
therapy, n = 3 after 6 months of therapy). In the CPAP group
seven of the 32 (22%) patients switched to MAD therapy
(all adherence failures, n = 6 after baseline, n = 1 after 6 months
of therapy). All patients who switched to the other therapy
completed the study.

Of the 59 randomized patients, 40 patients (68%; MAD n =
17, CPAP n = 23) completed the studywith the therapy towhich
they were randomly assigned. There were no significant dif-
ferences at baseline in age, AHI, BMI and ESS between both
groups. There were no differences at baseline between patients
who switched or dropped out versus patients who completed the
entire study with their randomized therapy. Figure 1 shows the

flowchart for the availability of objective data for the MAD and
CPAP group.

Themedian (IQR)objective adherence (h/night) in the3rdmonth
was7.4 (5.2–8.2) forMADand 6.8 (5.7–7.6) for CPAP (P= .41).
Objective adherence in the 12th month was 6.9 (3.5–7.9) for
MAD and 6.8 (5.2–7.6) for CPAP (P = .85) (Figure 2). There
were no significant differences in objective adherence between
MAD and CPAP at each specific time period, except for the
percentage of nights the device was used during the 12th month,
whichwas higher forCPAPwhen comparedwithMAD(P< .05).
The percentage of nights the device was used for at least 4 hours
did not differ between MAD and CPAP therapy (Table 1).

The objective usage (h/night) was stable over time and
there were no significant changes (all nights) between the
3rd and 12th month for both MAD (P = .21) and CPAP
therapy (P = .46). Changes in adherence were not significantly
different between MAD and CPAP therapy (P = .51). Self-
reported adherence was significantly higher with MAD when
compared with CPAP at all follow-ups (P = .02, P = .03, P < .05
respectively). There was a significant underestimation of CPAP
adherence at the 6th and 12thmonth (ie, self-reported adherence
with CPAP was lower when compared with objective CPAP
adherence) (P = .02 for 6 and 12 months).

The intention to treat analysis (worst case scenario) showed
no significant differences between MAD and CPAP in median

Table 1—Objective and self-reported adherence in the 3rd, 6th and 12th month with MAD and CPAP therapy
(per protocol analysis).

MAD CPAP P

3rd month (days 60–90)

Objective h/night (all nights) 7.4 (5.2–8.2) 6.8 (5.7–7.6) .41

Objective h/night (when worn) 8.0 (6.2–8.2) 6.9 (6.2–7.8) .06

Self-reported h/night (when worn) 7.3 (7.0–8.0) 7.0 (6.0–7.0) .02

Nights used (%) 95.2 (83.9–100.0) 100.0 (96.0–100.0) .08

≥ 4 h/night all nights (%) 91.9 (75.0–100.0) 96.8 (85.5–100.0) .36

≥ 4 h/night when worn (%) 96.7 (89.8–100.0) 98.4 (87.1–100.0) .80

6th month (days 150–180)

Objective h/night (all nights) 6.8 (4.9–7.9) 6.9 (5.9–7.2) .73

Objective h/night (when worn) 7.2 (6.1–7.9) 7.1 (6.4–7.7) .51

Self-reported h/night (when worn) 7.3 (6.8–8.0) 7.0 (6.1–7.0) .03

Nights used (%) 96.8 (84.1–100.0) 100.0 (93.5–100.0) .32

≥ 4 h/night all nights (%) 88.2 (69.4–100.0) 96.8 (83.9–100.0) .46

≥ 4 h/night when worn (%) 93.9 (88.7–100.0) 100.0 (93.5–100.0) .17

12th month (days 330–360)

Objective h/night (all nights) 6.9 (3.5–7.9) 6.8 (5.2–7.6) .85

Objective h/night (when worn) 7.5 (6.3–8.1) 7.1 (6.2–7.6) .34

Self-reported h/night (when worn) 7.1 (6.6–8.0) 6.8 (6.0–7.0) <.05

Nights used (%) 88.7 (55.6–100.0) 100.0 (91.9–100.0) <.05

≥ 4 h/night all nights (%) 88.7 (52.2–100.0) 96.8 (68.4–100.0) .25

≥ 4 h/night when worn (%) 100.0 (89.5–100.0) 96.8 (87.7–100.0) .37

Objective MAD n = 12, 12, 14 for 3rd, 6th, 12th month respectively. Objective CPAP n = 22, 23, 21 for 3rd, 6th, 12th month respectively. Self-reported h/night
MAD n = 16, 14, 16 for 3rd, 6th, 12th month respectively. Self-reported h/night CPAP n = 22, 20, 22 for 3rd, 6th, 12th month respectively. CPAP = continuous
positive airway pressure, MAD = mandibular advancement device.
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objective h/night, percentage nights used > 0 hours and the
percentage of nights used ≥ 4 hours (Table 2).

Figure 3 shows the mean objective adherence (h/night) with
MAD and CPAP therapy, over a time period of 1 year. Days
181–264 of MAD could not be displayed as the memory card
can only store from the preceding 100 days and therefore data is
missing for this specific time period.

AHI significantly reduced with both MAD and CPAP.
However, theAHI reductionwithCPAPwas significantly larger
than with MAD (Table 3).

DISCUSSION

To the best of our knowledge, this is the first study showing that
objective adherence with MAD and CPAP is comparable and
consistent over time. Self-reported adherence is higher with
MAD than with CPAP and objective adherence with CPAP is
higher than self-reported adherence with CPAP.

Objective and Self-Reported Adherence
In general, nonadherence with therapy is an important and
well-known problem. In our study 8 patients dropped out of
the study, and in total 11 patients switched to the other therapy
(n = 4, MAD to CPAP; n = 7 CPAP to MAD). After 1 year,

17 (65%) patients could be considered continuing users of MAD
and 23 (70%) patients as continuing users of CPAP.

In the group of continuing users we did not find significant
differences in adherence between MAD and CPAP therapy
in both the 3rd and 12th month. The percentage of nights
the device was used for at least 4 hours was high for both
MAD and CPAP and did not significantly differ between
both treatment modalities.

The objective MAD adherence at the 3-month follow-up
is comparable with the results found by Vanderveken et al32

and Dieltjens et al33 (median [IQR] of 7.0 [5.9–7.6]). Further-
more, adherence (h/night) was stable over time as there were
no significant changes between the 3rd and 12th month for
both MAD (P = .21) and CPAP therapy (P = .46). This result
is comparable with the results found by Dieltjens et al,33 who
also showed a stable median use rate over 1 year in continuing
MAD users.

When comparing the adherence rate of CPAP found in
our study, we observed a higher therapeutic adherence when
comparedwithmost other studies. In our study, CPAPwas used
for a median (IQR) of 6.8 (5.7–7.6) h/night in the 3rd month
(mean ± SD 6.6 ± 1.2 h/night), while the mean CPAP use, based
on 66 studies, reported by Rotenberg et al37 was 4.6 h/night.
When taking the dropouts and patients who switched to MAD
into account (intention to treat analysis—worst-case scenario)

Table 2—Objective and self-reported adherence for the 3rd, 6th and 12th month with MAD and CPAP therapy (intention to
treat analysis).

MAD CPAP P

3rd month (days 60–90)

Objective h/night (all nights) 6.1 (4.1–8.1) 6.3 (0.0–7.4) .23

Objective h/night (when worn) 7.9 (6.2–8.2) 6.9 (6.2–7.8) .11

Self-reported h/night (when worn) 7.0 (6.3–8.0) 7.0 (6.0–7.0) < .05

Nights used (%) 90.3 (54.8–100.0) 96.8 (0.0–100.0) .66

≥ 4 h/night all nights (%) 79.0 (49.2–99.2) 87.1 (0.0–100.0) .95

≥ 4 h/night when worn (%) 96.7 (82.8–100.0) 98.4 (87.1–100.0) .54

6th month (days 150–180)

Objective h/night (all nights) 6.3 (1.5–7.9) 6.4 (0.0–7.1) .40

Objective h/night (when worn) 7.4 (6.2–7.9) 7.1 (6.4–7.7) .46

Self-reported h/night (when worn) 7.0 (5.5–8.0) 7.0 (6.1–7.0) .09

Nights used (%) 91.9 (28.2–100.0) 96.8 (0.0–100.0) .86

≥ 4 h/night all nights (%) 82.0 (21.8–99.2) 90.3 (0.0–99.2) .96

≥ 4 h/night when worn (%) 92.6 (88.9–100.0) 100.0 (93.5–100.0) .12

12th month (days 330–360)

Objective h/night (all nights) 3.8 (0.0–7.7) 5.3 (0.0–7.4) .92

Objective h/night (when worn) 7.5 (6.3–8.1) 7.1 (6.2–7.6) .34

Self-reported h/night (when worn) 7.1 (6.6–8.0) 6.8 (6.0–7.0) < .05

Nights used (%) 59.1 (0.0–98.4) 95.2 (0.0–100.0) .20

≥ 4 h/night all nights (%) 54.5 (0.0–96.8) 69.7 (0.0–100.0) .34

≥ 4 h/night when worn (%) 100.0 (89.5–100.0) 96.8 (87.7–100.0) .37

Objective MAD n = 16, 16, 21 for 3rd, 6th, 12th month respectively. Objective CPAP n = 31, 32, 30 for 3rd, 6th, 12th month respectively. Self-reported h/night
MAD n = 21, 17, 16 for 3rd, 6th, 12th month respectively. Self-reported h/night CPAP n = 25, 20, 22 for 3rd, 6th, 12th month respectively. CPAP = continuous
positive airway pressure, MAD = mandibular advancement device.
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Figure 3—Mean usage for MAD and CPAP therapy over 365 days.

Days 181-264 of MAD could not be displayed as thememory card can only store from the preceding 100 days and therefore data is missing for this specific time
period. CPAP = continuous positive airway pressure, MAD = mandibular advancement device.

Table 3—Polysomnographic outcomes, bodymass index and ESS scores for baseline, and 3 and 12months with therapy (n = 40).

Baseline

MAD (n = 17) CPAP (n = 23)

AHI (events/h) 20.4 (19.0–23.5) 20.8 (17.6–25.5)

TST night (minutes) 379.0 (345.5–412.5) 424.0 (378.0–445.0)

Minimum SpO2 (%) 83.0 (80.5–87.0) 80.0 (79.0–85.0)

BMI (kg/m2) 29.3 ± 5.1 30.3 ± 5.1

ESS score (0–24) 8.7 ± 4.9 9.2 ± 4.4

After 3 Months

MAD (n = 17) CPAP (n = 23)

AHI (events/h) 4.7 (2.0–9.2) * 0.8 (0.1–2.4) * †

TST night (minutes) 405.0 (368.5–459.0) 404.0 (373.0–431.0)

Minimum SpO2 (%) 86.0 (80.5–89.0) 91.0 (88.8–92.3) * †

BMI (kg/m2) 29.8 ± 5.3 ‡ 30.7 ± 4.8 ‡

ESS score (0–24) 5.3 ± 3.1 ‡ 5.4 ± 3.8 ‡

After 1 Year

MAD (n = 17) CPAP (n = 23)

AHI (events/h) 5.6 (2.5–10.5) * 0.6 (0.2–1.6) * †

TST night (minutes) 445.0 (406.0–455.5) * 399.0 (349.0–446.0) †

Minimum SpO2 (%) 85.0 (83.5–90.0) 92.0 (90.1–93.0) * †

BMI (kg/m2) 29.7 ± 4.9 31.3 ± 4.7 ‡

ESS score (0–24) 5.8 ± 3.7 ‡ 4.6 ± 4.1 ‡

Data presented as mean ± standard deviation or median (interquartile range). * Significant difference between baseline and follow-up moment (Wilcoxon
signed rank test). † Significant difference between MAD and CPAP therapy (Mann-Whitney U test). ‡ Significant difference between baseline and follow-up
moment (paired t test). AHI = apnea-hypopnea index, BMI = body mass index, CPAP = continuous positive airway pressure, ESS = Epworth Sleepiness Scale,
MAD = mandibular advancement device, TST = total sleep time.
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CPAP was used for a median (IQR) of 6.3 (0.0–7.4) h/night
(mean ± SD 4.7 ± 3.2 h/night). The higher CPAP adherence rate
in our group of continuing users might be explained by the fact
that patients were not blinded to the aims of the study and were
present when read outs were performed. The continued and
close follow-up of patients could have led to higher ad-
herence rates. Furthermore, all participants were willing to
be randomized to either MAD or CPAP. This entails that
patients did not have an a priori aversion against CPAP,which
might have led to the higher adherence rates compared with
other studies, where in some cases patients only had CPAP
therapy as a treatment option. Although more patients ran-
domized toCPAPexperienced comfort (and thereby adherence)
problems, the intention to treat analysis, including those patients
who dropped out and switched to the other therapy, showed
the same results as the per protocol analysis. It can be concluded
that when the patient accepts CPAP, adherence is comparable
with MAD.

Self-reported adherence was significantly higher with MAD
than with CPAP at all follow-ups (P = .02, P = .03, P < .05 for 3,
6 and 12 months, respectively). This difference could largely
be explained by the significant underestimation of CPAP
usage durintt the 6th and 12th month. This finding contrasts to
what is generally observed in literature, namely a higher self-
reported adherence when compared with objective adherence.
The mismatch in CPAP users in our study might be the result
of a decrease in total sleep time (TST) with CPAP (while TST
in the MAD group increased), giving the patient using CPAP
a feeling of shorter usage time.

Strengths and Limitations
The strength of this study is that objective adherence was ob-
tained in a randomized controlled trial, giving us the oppor-
tunity to directly compare adherence rates of MAD versus CPAP.
Furthermore, data were collected over a period of 1 year.

Our study has some limitations. In our study patients
were not blinded and were aware of the fact that adherence
was monitored. The patients were physically present when
readouts were collected as it was part of the outpatient
control visits and patients were instantly informed about
their adherence rates. The consequence of this procedure
could be that patients use their device more frequently and
during longer periods. However, the results of this study
show comparable adherence rates found in other studies
assessing objective MAD adherence. For CPAP however,
this could have led to a higher adherence rate compared with
other studies.

Future Perspectives
There is still debate whether the commonly used cutoff value
of 4 h/night38 is clinically relevant. The evidence for the use
of dichotomizing patients in two groups based on this cutoff
value and assessing long-term outcomes in those two groups
is limited. Although this study is an important step forward in
the knowledge of objective adherence of MAD compared to
CPAP therapy, more studies are needed to assess the effects of
MAD (andCPAP) adherence on long-term (ie, 10 years) quality
of life and cardiovascular outcomes.39

CONCLUSIONS

This study is the first to directly compare long-term objective
night-to-night adherence with MAD versus CPAP in patients
with moderate OSA. Objective adherence with MAD and CPAP
was comparable and consistent over time. Self-reported adherence
was higher with MAD than with CPAP and objective adherence
with CPAP was higher than self-reported adherence with CPAP.

ABBREVIATIONS

AHI, apnea-hypopnea index
BMI, body mass index
CPAP, continuous positive airway pressure
ESS, Epworth Sleepiness Scale
MAD, mandibular advancement device
OSA, obstructive sleep apnea
PSG, polysomnography
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