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STUDY OBJECTIVES: Obstructive sleep apnea (OSA) is a common health problem with significant cardiovascular complications.
Nonsurgical treatment options include continuous positive airway pressure as well as mandibular advancement devices (MAD). We
sought to determine which factors explain the adherence rate of custom-fit MADs within the military veteran population with OSA.

MEeTHODS: All patients receiving a custom-fit MAD from the Department of Dentistry at a regional veterans health center between
December 2007 and August 2013 were retrospectively reviewed. Patient demographic and clinical characteristics were collected and
reviewed. Binomial univariate logistic regression models were utilized to assess for the association of these characteristics with the
primary outcome: adherence at 6 months after delivery of the MAD.

REsuLTs: There were 48 patients meeting inclusion criteria, with a mean age of 60 years. The mean (standard deviation) body mass
index was 30.4 (4.76), and the mean (standard deviation) apnea-hypopnea index on the preintervention polysomnogram was 32.1
(26.5). Adherence among all patients was 66.8% at 2 weeks, and 58.3% at 6 months. Among the subgroup of patients identified as
having limiting social circumstances, the adherence was 100% at 2 weeks and 100% at 6 months.

ConcLusioNs: The MAD is a valuable first-line treatment option for mild or moderate OSA, particularly in patients anticipated to
have difficulty complying with continuous positive airway pressure.
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INTRODUCTION

Obstructive sleep apnea (OSA) is a common health problem
in the United States, with an estimated prevalence of 4% in
men and 2% in women."? OSA is associated with hypertension,
cardiovascular disease, insulin resistance, and asthma, as well
as reduced quality of life and increased likelihood of motor
vehicle accidents; its treatment is therefore of great impor-
tance.’” Treatment options include weight loss in overweight
patients, continuous positive airway pressure (CPAP), mandib-
ular advancement device (MAD), and surgery focused on the
appropriate level of obstruction.®-

OSA may be suspected after a thorough history and physical
examination, but the diagnosis requires confirmation with a
polysomnogram (PSG). The initial PSG may include titra-
tion for a CPAP machine, which is the most common inter-
vention for OSA.° CPAP is highly effective; however, many
patients find it to be intolerable, and long-term adherence
rates in some series are less than 50%.° Some typically cited
reasons for discontinuation of CPAP are bothersome noise,
discomfort from the mask, xerostomia, aesthetic appearance,
and difficulty transporting the device to different sleep sites.
CPAP is meant to be used throughout sleep; however, even the
typical metric of 4 h/night is accomplished in only 46% to 83%
of patients.”” In the veteran population, when good adherence
was defined as use of CPAP on 3 or more nights per week, only
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39% to 53% of patients with mild to severe OSA maintained
good adherence."

Oral appliances such as the MAD are frequently recom-
mended for patients with mild or moderate OSA because they
are simple to use, noninvasive, and may be tolerated better than
CPAP.”” They may be considered first-line treatment in these
patients. Randomized controlled trials have shown that they
are a good alternative for snoring and OSA because of their
low cost, relative comfort, and ease of use, which may result in
greater patient adherence.”

With the increasing understanding of the need for adequate
treatment of OSA, investigations into the populations most
likely to benefit from particular interventions is of great impor-
tance. Patients in the veteran population have a high rate of OSA,
as well as increased rates of comorbid medical and psychiatric
problems.'"'*!> As many as 34% to 47% of veterans are consid-
ered to be at high risk for OSA. In addition, there is a greater
frequency of socioeconomic challenges and lack of support
systems, which can make adherence with medical treatment
more difficult.'”® Adherence to CPAP in the veteran population
has been found to be 50% or less,'™"" and thus an alternative
treatment with high ease of use, low cost, and improved toler-
ability might result in improved adherence. We therefore exam-
ined patients within the military veterans population with OSA
receiving treatment with a custom-made MAD to understand
adherence to the device in this unique patient population.
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Table 1—Demographic and clinical characteristics of
patients.
Characteristic n (%)
Mean age (SD), y 60 (15)
Male 46 (96)
African American 16 (33.3)
White 15 (31.5)
Hispanic 6 (12.5)
Asian 5(10.4)
Average BMI (SD), kg/m? 30.4 (4.76)
Average AHI (SD) 32.1 (26.5)
History of limiting social circumstance 7 (14.6)
History of prior OSA surgery 5(10.4)
AHI = apnea-hypopnea index, BMI = body mass index,
OSA = obstructive sleep apnea, SD = standard deviation.

METHODS

We selected patients receiving treatment for OSA at the
Greater Los Angeles Veterans Affairs Healthcare System
from December 2007 to August 2013. All patients older than
18 years receiving the MAD fitted by the Department of
Dentistry during the period of the study were included for
analysis. Patients were eligible for use of the MAD according to
Veterans Affairs criteria: mild to moderate OSA, or moderate
to severe OSA after failing CPAP, or in conjunction with other
modalities; with sufficient periodontally sound teeth, and
without significant temporomandibular joint (TM]) disorders.
All patients underwent a detailed discussion about treatment
options, including MAD as well as CPAP, prior to electing
MAD therapy. The custom-fit Silencer device (Silencer Prod-
ucts International Ltd., Vancouver, BC, Canada )was used in
all cases.”” Institutional Review Board A granted approval for
this study (# 2014-080869).

Demographic data were collected, including age, sex,
and race, as well as clinical data including smoking status,
and body mass index (BMI). Reports of overnight PSG
performed prior to the delivery of the MAD were reviewed to
determine the baseline apnea-hypopnea index (AHI). Patient
records were reviewed to search for surgical interventions
to treat OSA occurring either before or after delivery of the
MAD. Patient-reported adherence was assessed at 2 weeks
following delivery of the MAD, when patients had sched-
uled follow-up with the Department of Dentistry to check
the appropriate fit of the device, and also at 6 months, when
patients had appointments with the sleep medicine clinic or
their primary care physicians. Evaluation of dental disease,
occlusion, and TM]J issues were recorded at the initial visit
and during subsequent visits. Adverse effects of the device
were routinely assessed at these intervals, and patients
verbally responded to questions on consistent device use in
a dichotomous manner. Patient records were reviewed to
identify those patients with limiting social circumstances,
such as absent or unstable housing, or those with a need for
frequent travel. Patient documentation was systematically
entered into a single centralized electronic medical record
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Table 2—Patient adherence with mandibular
advancement device therapy depending on social
circumstance.
Limiting Social
Circumstance
Yes No
7/7 (100%) 26/41 (63.4%)
7/7 (100%) 21/41 (51.2%)

P =.0819
P =.0319

Adherence at 2 wk
Adherence at 6 mo

encompassing the primary hospital-based clinic site as well
as affiliate hospitals and outpatient clinics.

Patients with and without limiting social circumstances
were analyzed using a x? test for categorical variables. Bino-
mial univariate logistic regression models were utilized to
assess the association between the demographic and clinical
variables and the primary outcome, adherence at 6 months
after delivery of the MAD. For all statistical testing, we used
a two-sided significance level of .05. Statistical analyses were
performed using SPSS software, version 22.

RESULTS

There were 48 patients meeting study inclusion criteria, of
whom 96% were male (Table 1). The mean age was 60 years
(range, 30-85). The racial distribution was diverse, with 33.3%
African American, 31.6% white, 12.5% Hispanic, and 10.4%
Asian. Among all patients the mean (standard deviation [SD])
BMI prior to the use of the MAD was 30.4 (4.76). The mean (SD)
AHI on the preintervention PSG was 32.1 (26.5), indicating
that this cohort consisted of patients with both moderate and
severe OSA. There were four patients with unstable living situ-
ations, and three patients with very frequent travel, and they
were considered to have limiting social circumstances.
Overall adherence with the MAD device at 2 weeks after
device delivery was 66.8% (n = 33), and overall adherence at 6
months was 58.3% (n = 28). Adherence was defined as patient
report of continued use of the device, as we could not reliably
measure hours per night or similar definite indicators of use.
Among the patients with limiting social circumstances, adher-
ence at 2 weeks was 100% (n = 7) and adherence at 6 months
was also 100% (n = 7). Limiting social circumstances was the
only factor that was positively associated with MAD adherence
at 6 months (Table 2, P = .0319), and among other patients
without limiting social circumstances the adherence at the
6-month time point was only 51.2% (n = 21). This indicates
that no patients withdrew from treatment in the group with
limiting social circumstances, whereas in the group without
limiting social circumstances there were 20 patients who with-
drew from treatment. Other factors, including age, BMI, AHI,
sex, and smoking status, were not statistically significantly
associated with adherence at either 2 weeks or 6 months.
Patients reported that reasons for discontinuing use of MAD
included xerostomia, drooling, broken device, and dental or
mandibular discomfort. Only three patients described inter-
mittent tooth pain, although the relation between pain and use
of the MAD or coexistent dental caries was uncertain. There
were no cases of incident TMJ pain. No occlusal changes were
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evident at 6-month follow-up. Notably, five patients had under-
gone uvulopalatopharyngoplasty prior to attempting use of
MAD, and two others proceeded to surgery following unsuc-
cessful trial of MAD. Uvulopalatopharyngoplasty was the
only surgical intervention performed in this cohort, although
mandibular advancement surgery was recommended but not
undertaken for one patient.

DISCUSSION

In this cohort of veterans with OSA, we found that the MAD
was a useful nonsurgical treatment option for OSA. Adherence
was comparable to that observed in the general population for
oral appliances or CPAP, with 58.3% utilizing the MAD at 6
months following device fabrication and delivery. The adher-
ence was higher than that demonstrated in a recent cohort
of 207 veteran patients, where only 29.5% were adherent to
recommended CPAP therapy.!* Importantly, we identified a
subgroup of patients with limiting social circumstances, such
as homelessness and frequent travel, and found that among
these patients the adherence with MAD was 100%. It is likely
that these patients would have great difficulty utilizing a CPAP
device, which is frequently bulky, heavy, and requires routine
access to electricity. We also did not find significant adverse
effects on occlusion or TMJ function.

The discontinuation rate among this group of veterans was
greater than that observed in a cohort of 619 patients treated
with a custom fabricated MAD, wherein 24% discontinued
treatment.” However, the percentage of women was greater in
that group, and because female sex predicted treatment success
this may account for the difference in adherence rates. One
reason for discontinuation may be the development of dental
side effects during treatment, which are known to occur with
MAD use.?® However, dental side effects may also be seen with
CPAP.* The patients in our study did not experience signifi-
cant dental or TMJ side effects. Thus, patients may have discon-
tinued MAD use for other reasons such as perceived efficacy,
comfort, or other factors.

Studies comparing MAD to CPAP have shown discordant
results in assessing adherence. Doft et al. treated 103 patients
with the Thornton Adjustable Positioner (Airway Manage-
ment, Inc., Dallas, Texas, United States) or CPAP, and found
that more patients were noncompliant with oral appliance
therapy (47%) than with CPAP (33%), although this finding was
not statistically significant.”? However, Phillips et al., utilizing
the Somnodent device (SomnoMed Ltd., Sydney, Australia),
found that adherence was higher with the MAD than with
CPAP (6.5 h/night versus 5.2 h/night, P < .00001).* Although
these compliance rates are discordant, our series demonstrates
that compliance with MAD at 6 months was greater than 50%,
which is as good or better than reported compliance rates of
veterans using CPAP, ranging from 39% to 53%." Our data
confirm the hypothesis that compliance with MAD would be
higher than with CPAP in the veteran population, because of
its ease of use, low cost, and improved tolerability, especially
for veterans with limiting social circumstances.

There were certain limitations in our study. Postintervention
PSGs were not available for all patients, limiting our ability to
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assess the effectiveness of the treatment. Patient follow-up was
inconsistent, with some patients seeking continued care in the
sleep medicine clinic, dental clinic, or only with the primary
care doctor. This sample was also 96% male, which may
limit generalizability to the young veteran population, which
includes a higher percentage of females.

In veterans with sleep-disordered breathing, a PSG should
be obtained to confirm OSA and assess the severity of disease.
These patients should then be counseled on their treatment
options, with a discussion of both CPAP and MAD, as well as
surgery in selected patients. Holley et al. utilized the Thornton
Adjustable Positioner in a military population, and results of
their analysis of 497 patients suggested that the appliance was
comparable to CPAP for mild OSA, whereas CPAP was clearly
better in moderate or severe disease.”* We therefore suggest
that the device should be considered as an option for first-line
therapy in patients with mild or moderate OSA, and should be
preferentially selected for patients with limiting social circum-
stances or anticipation for extensive travel, where the use of
CPAP may not be practical.

CONCLUSIONS

OSA is a chronic disease requiring long-term treatment with
potentially uncomfortable devices such as CPAP or MAD. The
veteran population has unique challenges, including limiting
social circumstances and difficulty with long-term follow up;
therefore, adherence to first-line therapy is of great impor-
tance. Patients with limiting social circumstances, including
homelessness, lack of access to electricity, and frequent travel,
demonstrate excellent adherence to MAD treatment.
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