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Survey of Oral Appliance Practice
Among Dentists Treating Obstructive

Sleep Apnea Patients*

Maj Daniel 1. Loube, MC, USA; and Arthur M. Strauss, DDS

Purpose: Oral appliances (0As) are used to treat obstructive sleep apnea (O5A). This study seeks |
to quantify the patterns of practice of OA use among dentists.

Design: Survey mailed to dentists,

Participants: Members of the Sleep Disorders Dental Society (SDDS).

Measurements: Denlists were asked questions regarding number of patients treated, types of OA
wsed, average total OA cost lo the patienl exeluding reimbursement, percentages of patients
receiving pretreatment and posttreatment nocturnal polysomnography (NPSG), and whether
they believe subjective patient reports alone or nocturnal pulse oximetry alone is an adequate
substitule for NPSG to assess OSA treatment response. Summary statistics for the absolute value
and percentage dala are presented with the median, maximum, and minimum range.

Results: Three hundred fifty-five surveys were mailed, of which 124 (35%) were returned. These
| dentists treat a median of 27 OSA patients with OAs (range, 2 to 300) annually. Patients receive
| pretreatment NPSG in 95% of cases (range, 0 to 100%), and posttreatment NPSG in 18% of cases
(ramge, O to 100%), Only 7% of dentists believe subjective patient reports alone are an adequate
substitute for NPSG. Nocturnal pulse oximetry was perceived to be an adequate substitute for
NPSG by 37%. Dentists who believe nocturnal pulse oximetry to be an adequate substitute for
posttrealment NPSG are less likely to obtain pretreatment or posttreatment NPSG (Mann-
Whitney U test, two-tailed; p=0.001, p=0.02).

Conclusions: Most SDDS dentists believe subjective reports and nocturnal pulse oximelry are
inadequate to assess OA treatment response in OSA patients, yet posttreatment PSG is obtained

infrequently.

| Abbreviations: ASDA=American Sleep Disorders  Association; CPAP=continuous  posilive airway  pressure;
| NPSG=nocturmal pu]\,mnmm_’mph', Oa=qral applmnw 05 A =ahstmetive 1|4's~p AP Rl=re spiratory “disturhance

| index; SDDS=5leep Disorders Dental Society

Key words: dentists; obstructive sleep apnea; oral appliance; polysomnography

(CHEST 1997; 111:352-86)

he prevalence of obstructive sleep apnea (OSA),
ias {{E"f'l_'l'lf"d I]“L i 'H_"Hl'llr I.tl:]'ﬂ.-’ l.['l‘\tllrlldl'lf.f" II](].{’.'(
(RDI} of =15 events per hour on nocturnal poly-
somnography (NPSG), is approximately 3% for

For editorial comment see page 266

middle-aged adults in the United States.! Continu-
ous positive airway pressure (CPAP) is a very effec-
tive treatment for OSA, but {::}II\]’]IiElﬂf_‘{‘. is ﬂnl}f G0 o
70% under optimized elinical conditions.* Thus, the
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use of alternatives to CPAP for the treatment of
OSA, sm,h as oral appliances (OAs), potentially
'I_'I'I,i.’ﬂl"n l_""; Arge 'I'Il,ll'l'll,'lf‘!"‘: ﬂi’ Pq'th"l'ltH

Based on a review of OA outcome studies, the
American Sleep Disorders Association (ASDA) pub-
lished practice parameters in 1995 which state that
OAs are a primary treatment for patients with mild
OS5A and a secondary treatment for patients with
moderate and severe OSA who cannot tolerate treat-
ment with CPAP.® Recent studies suggest that the
role of OAs in the treatment of OSA may even be
broader than that envisioned in the ASDA practice
parameters. Randomized, crossover studies by Fer-
guson et al* and Clark et al® demonstrate that
patients Pr::-ﬁ;.lr treatment with OAs over CPAP,
although OAs are less effective than CPAP for
treating OSA. A study by Menn et al® suggests that a
serially adjusted appliance increases treatment effi-
cacy, resulting in an overall 70% success rate as
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delined by =50% decrease in RDI and posttreat-
ment RDT <20 events per hour. This appliance was
also effective in five of nine (56%) patients with
severe OSA (pretreatment RDI =40 events per
hour).

The lack of standardization in the use of OAs for
the treatment of OSA is problematic. There have
been at least 40 studies to date evaluating various
OAs, with efficacies of individual OAs varying wide-
lyv.” These studies also suggest that the patterns of

o

practice among individual dentists are distributed
among a broad spectrum with respect to the types of
OAs used, the cost of these Oas, the intensity of
patient follow-up, and the frequency of the use of
NP5G both pretreatment and posttreatment. To our
knowledge, no studies to date have evaluated this
variability in the application of OAs for the treatment
of OSA. Since dentists are currently the primary
practitioners who manufacture, modify, and dis-
pense OAs, we sought to determine these patterns of
practice by surveying members of the Sleep Disor-
ders Dental Society (SDDS). The SDDS is a special-
interest group that consists primarily of dental clini-
cians and seeks to promote research and training for
the application of OAs for the treatment of OSA and
snoring.

MATERIALS AND METHODS

A survey instrument was designed containing the following
questions: (1) What is your eccupation? (2} What is the percent-
age of paticnts in vour practice over the past year that you hivve:
pvaluated or treated for sleep disorders (either snoring or sleep
apmea)? (3) How many OAs have you made or dispensed over the
past 12 months? (4] Tist the names or types of the (1As that vou
work with and the percentage of time you utilized cach. (5) What
is the percentage of patients who receive full sleep studies prior
to receiving an OA in your practice? (6] What is the percentage
of DSA patients who receive full sleep studies after receiving an
O i your practice? (7] Do yon believe overnight pu'l:w oimetry
recording is an adequate substitute [or a sleep study in assessing
the effectiveness of an OA i an individual OSA patient? (8) Da
you believe that taking a history or nsing a questiounaire is an
adequate substitute for a sleep study in assessing the eflective-
ness of an OA in an individual O5A patient? (93 How many times
do you m]}u.tif an OA, on average, after the initial Ating? {10
What is the percentage of patients who are successfully treated
for snoring with OAs in your practice? (11} What is the percent-
age: of patients who are successfully treated for OSA with OAs in
vour practice? (12) What is the percentage of your paticots wls
are treated with an OA for O5A who cannot tolerate using it on
a long-term hasis (=6 months)? {13) What is the average total
cost to the patient for an OA, excluding any reimbursement? (14}
Do you belong to the SDDSP

Copies of this survey were mailed to the 355 current members
of the SDDS along with the April 1996 SIS Newsletter, One
Tumnelred twentv-four surveys were returned as of June 1896
Surveys were inchuded in the rosults even il not all of the 14 items
were completed,

Summary statistics for the absolute value and percentage data
are lam.liq-nfm] with the median, maxiomm, and minimum range,

Results were anabeed using the Wilcoxon signed rank test to
compuare paired data, and the Mann-Whilney U test for compar-
ing independent samples. A p value <005 was interpreted to
inclicate statistical significance.

RESULTS

Three-hundred fifty-five surveys were mailed, of
which 124 (35%) were returned. One hundred ten of
these I‘ES]_]UndHTll'H were dentists (87%), 10 were
orthodontists (99%), and 4 were maxillofacial sur-
geons (3%). All respondents were SDDS members,
Sinee most respondents were dentists, all practitio-
ners are referred to as dentists for the purpose of this
study, Over the preceding year, these dentists eval-
vated or treated 5% of their total patients (range, 1
to 909%) for either snoring or OSA. These dentists
treated a median of 27 patients (range. 2 to 260} with
snoring or OSA with OAs over the preceding year. A
total number of 3,421 patients were treated with
OAs during the study period. Twenty-five different
OAs were used and are listed by the number of
dentists using a specific device (from highest to
lowest). A device is listed only if it is used by more
than one dentist: Tongue-Retaining Device™, (Pro-
fessional Positions, Inc; Racine, Wis), Klearway™
{Great Lakes Othodontics: Tonawanda, NY); Noc-
turnal Airway Patency Appliance™ (Great Lakes
Orthodonties); Herbst™ Appliance (Great Lakes
Orthodontics); PM  Positioner™ (Dental Services
Group; Minneapolis); Snore Guard™ (Hays and
Meade. Inc; Albuquerque, NM); Tongue Anterior
Positioner™ (Oral Appliance Therapeutics; Dallas);
Therasnore™ (Distar, Inc; Albuquerque, NM); Elas-
tometric™ {Great Lakes Orthodontics): Mandibular
Repositioning Device™ (Todd Morgan, MD; Escon-
dido, Calif); Silent Night { Lion’s Bay, British Colum-
hia, Canada); SNOAR Paositioner™ (Micro Labs,
Inc: Dublin, Calif); and Snor-no-mor.™ Of the 25
OAs used, only 11 (42%) have been evaluated with
studies that include pretreatment and posttreatment
NPSG data. The individual efficacy rates for these
appliances are cited in a number of review articles. ™
These OAs are classified as one of the [ollowing four
design types and the percentages for each type are
weighted according to the number of patients seen
annually by each dentist to provide a total for all four
device types of 100% (Fig 1}.

Dentists adjust an individual appliance 2.5 (range,
0 to 6) times, which is consistent with the frequent
use of custom-fit and serially ﬂdjustal.hle devices,
althongh the survey did not distinguish the adjust-
ment rates [or individual OAs. Dentists observe that
10% (range, 0 to 37%) of paticnts are unable to
tolerate long-term (=6 months) use of an OA. The
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TRD Pre-fit
T% 14%

Adjustable
34%

Custom-fit
45%

Freuke 1. Oral appliance tvpes nsed by dentists to treat patients
wha have OSA. THD=Tongue Hetaining Deviee ™

total cost to the putit‘.nt for treatment with an
:1p]_31i2111t1:' {.'.‘;f:llldjng any reimbursement is S933
{range, $400 to $2,450).

Only 7% of dentists believed that subjective pa-
tient reports alone are an al{lt‘flmltt‘ substitute for
NPSCG. Nocturnal pllhl_‘ oximelry was perceiv ed to
be an =1{]F‘1l]tlt{‘ substitute for NPSG by 37%. Den-
tists who believe nocturmal pu]w annr:tn to be an
adequate substitute for postireatment polysomnog-
raphy are less likely to obtain pretreatment or post-
treatment NPSG (Mann-Whitney U test, two-tailed;
p=0.001, p=0.02), Pretreatment NPSG was per-
formed in 895% (range, 0 to 100%) of patients
referred for snoring or OSA and posttreatment

NPSG was performed in 18% (range, 0 to 100%) of

known OSA patients. Dentists believe that 70%
(range, 12 to 100%) of patients are hllm,t_“,sfulh'
treated for OSA with OAs, despite the low percent-
age ol posttreatment studies performed. Dentists
also believe that 95% (range, 45 to 100%) of patients
are successtully treated for snoring with OAs.

Discussion

To our knowledge, this is the first study to evaluate
systematically the patterns of practice among den-
tists using OAs to treat OSA. It is important to
evaluate these patterns of practice because dentists
are being asked to provide treatment for a medical
syndrome, OSA, which if treated inadequately may
lead to decreased daytime wakefulness. ! increased
vardiovascular I“Ulhldlt},” anl }_:::-w]ﬂw increased
overall |tmrh1|1h 12 Treating OSA patients with OAs
requires close cooperation between dentists and
\|H-‘p disorders pln sicians; otherwise lmtl{-'nt\ may he
unavailable for follow- -up or treated 1111111111[11‘1’(:-*]1,
This study seeks to facilitate closer eooperation
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between ph}-‘siclu]ls and dentists h:g.' iL']cnti{}'ing po-
tential areas for improvement in this joint approach
for treating OSA patients.

It is an encouraging finding that most SDDS
dentists do not believe subjective patient reports or
nocturnal plllh‘t’ oximetry alone is ziduquate to assess
treatment response for OAs in OSA patients. Previ-
ous studies support the validity of these beliefs.13.14
The need for t}i‘y_|4.‘r_'1.1w testing is esper_"mih important
in nomsnoring OSA patients ‘rl.H_]'I as those who have
received Lnli|U|}LLLLh:-ph;m'rlgul}la.stx or laser-assisted
uvuloplasty prior to being fitted with an OA. Unfor-
tunately, these dentists are unable to “practice what
tlll’.‘}-’ p['i.';lu_']]" on this issue since most (O5A patients
treated with OAs do not receive posttreatment stud-
ies. Possible reasons for the lack of posttreatment
NPSG were not determined in our study but could
include the following: posttreatment NPSG com-
pleted but dentist unaware of results; patient does
not follow up with slr:*r_-r[} disorders medicine Ph}-‘si-
cian after receiving OA; sleep disorders medicine
physician does not order posttreatment PSG; insur-
anee (‘{Jn}pa"}" or 'I‘I]U'I.‘l'dg{-f(].-{"d]'ﬁ' S:I.'.\'.tﬂiﬂ de]]i.cﬁ an-
thorization for postireatment PSG: patient refuses
posttreatment polysomnography.

The ASDA practice parameters for the treatment
of snoring and OAs state that posttreatment NPSG is
notb indicated for mild OSA unless symploms worsen
or do not resolve.* However, the definition of mild
0O5A is not specitied in these practice parameters,
nor are th("l[‘ "r"r"ll'.ll"]."p H L l'.“{:']:_}h"‘l_l ('I'Itl:_"rl_.;l d]“ﬂl]g qff (_l',l
disorders ph‘rSlL’.ldl]‘? [or classifying OSA severity. A
l.hl{h b hl]ij{*’ff_'w et all® {)i ()51 patients \ulm
receiv L\d L% llIﬂ }'[j;l.].:i.t( ]]:'.I] |‘1r1.1|gﬂp|¢151_1. -I'_l!’_" monsirat I':"I'_]
that d|t|1[}II£.h there was no objective postoperative
change in OSA and snoring severity. most patients
10[}(}1':[ d ﬂLIh_IE:‘f_tl\[:!‘ II'I'I}.H'U\E."IT'I{‘.I'It 1]'_|_ b]'l_Ur]rIg JI.]'_II:}
‘\']Fi-'].‘.l tllmlihr A similar di‘slmrih hetween \uhi:_-*r:,th e
and objective response to treatment may occur in
OSA patients treated with OAs. This pﬂtﬂ'ltld] lack of
objective treatment response to OAs is made more
concerning by the fact that some of the OAs used
have not been validated by clinical studies and that
individual patient response to a particular appliance
is highly variable and often difficult to predict.16.17
llidu_‘d a pn:hmnun th(l‘. ]n ]¢L1n1[_*'-'.r:m et al' ol a
serially adjustable OA suggests that some OSA pa-
Lll:"rlt‘; I‘h‘l\"{"‘ ‘n-‘n-"{ll'\{'lli"‘l:]. (_[J'I'Idlt'l,ﬂns 0% ]tl".‘.’ PICI‘LJ. usion 1s
increased, although these data must be interpreted
with considerable caution since this study involved
small numbers of OSA patients with severe disease.
These findings suggest that objective treatment re-
sponse as measured by NPSG may be important to
measure in nulnldlhﬂ OSA paticnts treated with
OAs, if the purpose of treatment is to (if_lequat(,l'-.'
treat possible associated health hazards. The utiliza-
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tion of posttreatment NPSG could be enhanced by
the application of ambulatory studies with limited
montages. These limited montage studies may be
cheaper and easier to perform than full NPSG.®
The dentists of the SDDS may not be representa-
tive of all dentists using OAs to treat OSA. Members
of the SDDS receive educational materials, monthly
newsletters, and approximately 25% of the members
attend an annual national conference that keeps
members appraised of new developments and the
evolving standard of care for the use of OAs. The
patterns of practice for non-SDDS dentists treating
OS5A patients in the United States is unknown, but
may not be up to the standards of the SDDS, in
which close cooperation between dentists and sleep
disorders physicians is strongly emphasized. It will
be important to determine lmtterm of practice in
other groups of dentists, since OSA patients may be

treated only by dentists, without the involvement of

the sleep disorders physicians. Lack of physician
involvement can lead to the failure to recognize and
treat medical sequelae of OSA such as hypertension
or to the failure to recognize other underlying
pulmonary or cardiovaseular diseases, which might
be mistakenly treated as OSA.

The SDDDS dentists use custom-[it mandibular
advancement appliances most frequently, although
both prefitted and serially adjusted mandibular ad-
vancement appliances are also commonly used.
There are few pecr-rev iewed studies direc th GO -
paring specific appliances to each other. Thus. it is
unclear from studies to date whether eustom-[it or
serially adjusted appliances are more effective than
prefitted appliances. Tongue-retaining devices are
used by many dentists, but are used much less
frequenth than mandibular advancement appli-
ances. Adjustments of an individual appliance are
made an average of 2.5 times; however, our stud}f clid
not determine whether these were made for patient
comfort or to maximize OSA treatment. Unfortu-

nately, our study did not dlatmmnsh which types of

OAs were adjusted, which is an important consider-
ation since individual OAs require different amounts
ol chair time and subsequent follow-up. Further
studies are needed lo characterize the methods
dentists use to choose and adjust specific devices for
individual patients.

A potential flaw of any questionnaire study is that
respondents may be biased to answer questions in a
manner that is most beneficial to their own interests,
This behavior likely occurred with our study, as these
dentists believe that most of their OSA patients were
suceessfully treated with OAs. Since posttreatment
NPSG is performed infrequently, this belief contra-
dicts the perception of the majority of dentists that
subjective reports are inadequate to assess treatment

response. A similar bias may exist with these dentists’
response  that c:-n[:." 10% of OSA patients fail to
tolerate OAs alter 6 months of treatment. A recent
study shows an OA noncompliance rate of 24% for a
custom-fit, preformed, preset, single jaw position,
“boil and bite” mandibular advancement appliance
(Snoreguard™).# Preliminary data from a study eval-
uating the tongue-retaining device found a noncom-
pliance rate of 39% at a mean of 4.5 vears atter the
appliance was dispensed.2 Cmnphmw rates may be
higher with fully custom-made and serially adjust-
able OAs, although this has not been well demon-
strated in the literature to date. Compliance rates are
dependent on many factors, including patient com-
fort and treatment efficacy of OSA and snoring,
Reasons for patient noncomplmnr:q, are not evaluated
in our ’itud}-’ but th{-‘y warrant |n1.-'estjgat|o]1 in future
stulies,

The cost of OAs in the United States may be more
expensive than previously thought. Schmidt-Nowara
et al® specified a fee range of $400 to $900 for
various OAs, although this estimate was made before
serially adjustable OAs were available and this may
explain the cost differences observed. For SDDS
dentists, the median fee approximated the upper
range of that estimate. Other cost factors include
whether the QA was preformed or custom made, the
specific design and material used in manufacturing
the OA, and whether patented or no ipatented com-
ponents are included in the OA. In addition, whether
a general dentist or a specialist fits, adjusts, and
oversees OAs has direet bearing on the overall cost.
However. the median price for OAs is still lower than
for most CPAP units. Comparisons of long-term
costs for OA and CPAP are difficult, in view of the
paucity of data on the long-term durability of OAs.

In conclusion, SDDS dentists” treatment of OSA
patients with OAs encompasses a wide spectrum of
clinical patterns of practice. Most of these dentists
appear to consider NPSG as the preferred technique
for diagnosing and treating OSA, although posttreat-
ment NPSG is infrequently obtained. Future efforts
at enhancing cooperation between dentists and sleep
disorders physicians in the treatment of OSA with
OAs should be promoted as a means of standardizing
treatment, '

ACKNOWLEDGMENT: Much thanks to Mary Beth Rodgers
for assistance in the distributon of f{LlLHtHJI:]]I.llI‘&“_. and data
collection and to Audrey Chang, PhD, for assistance with per-
forming statistical analyses.

REFERENCES
Young T, Palta M, Dempsey ], et al. The ocourrence of
sleep-disordered  breathing among middle-aged  adults,
'} Erlgl] Med 1903; 328:1230-35
2 Reeves-Hoche MK, Meck R, Zwillich CW. Nasal CPAF: an

CHEST /1117 2/ FEBRUARY, 1897 385



o

It

ohjective evaluation of patient compliance. Am Hev Respir
Diis 1994; 148:149-54

American Sleep Disorders Association Standurds of Practice
Committes, Pructice parameters for the treatment of snoring
anel obstructive sleep apnea with oral appliances. Sleep 1595
15:501-10

Ferguson KA, Ono T, Lowe Ad, et al, A randomized oross-
over study of an oral appliance versus nasal continuons
positive airway pressure [or the treatment al mild-moderate
obstuctive sleep apres. Chest 1996; 108126875

5 Clark GT, Blumenfeld T, Yoffe N, et al. A crossover study

comparing the efficacy of continuous positive airway pressure
with anterior mandibular positioming device on patients with
ohstructive sleep apnea. Chest 1966, 10K 1477-53

Menn 5], Loube DI, Morgan TD, et al. The mandibular
repositioning device: role in the treatment of ohstructive
sleep apnea, Sleep 14986, 1550209

7 Lowe AA. Dental appliances for the treatment of snoving anl

obstructive sleep apnea. In: Kryger MIL Roth T, Dement
WO, eds. Principles and practice of sleep medicine. Znd ed.
Philudelphia: W Saunders, 19584; 722-35

Sehmidt-Neowara W, Lowe A, Wiegand 1., et al. Oral appli-
ances for the treatment of snoring and obstructive sleep
apnea: & review, Sleep 1985; 18:501-10

Stranss AM., Oral deviees for the management of snoring and
ohstructive sleep apnea. ln: Fairbanks DNF, ed. Snoring anil
ohstructive sleep apnea. 2nd ed. New York: Baven Press,
1994 220-43

Crunstein RR, Stenlof K, Medner JA, et al. Tmpact of
sellreported sleep-breathing disturbances on peychosocial

11

12

]

14

16

14

201

performance in the Swedish obese subjects study. Sleep 1885;
1563543

tartinen M, Guilleminanlt C. Daytime sleepiness and vasen-
lar morhidity at T-year follow-up in obstructive sleep apnea
patients. Chest 1990, 97:27-32

Lavie T, Herer P. Peled R, et al. Mortality in sleep apnea
patients: a multivariate analysis of risk factors. Sleep 1995;
18:149-57

Hoffstein ¥V, Szalai JB. Predictive value of clinical Teatures
in diagnosing ohstructive sleep apnea. Sleep 18993; 16:
115-22

Douglas NJ, Thomas §, Jan MA. Clinical value of pulysom-
nograply, Lancet 1992; 339:347-50

Miljeteig H, Mateika 5, Haight |5, et al Subjective anl
ubjective assessment of wulopalatopharmgoplasty for treat-
ment of snaring and obstructive sleep apnea. Am | Respir Crit
Care Med 1984; 150:1256-90

Lowe AA. Can we predict the suceess of dental appliance
therapy for the treatment of obstructive sleep apnea based on
anatomic considerations? Sleep 19593; 16:585-95

Cartwright RD, Predicting the response to the bongue retain-
ing device for sleep apnea syndrome. Arch Otolarymgel 1585
111:385-58

Jamieson AQ, Thornton WK, Forester MD, et al. Progressive
mandibular protrusion during sleep in sleep apnes: o pilot
stucly with an adjustable anterior mandibular positioner [al-
stract]. Sleep Res 1994 23:445

Strollo PJ, Rodgers RM. Obstructive sleep apnea. N Engl
| Med 1986; 334:59-104

Clark GA, Cartwright BD. A survey of treatment efficacy of
patients fitted with the tongue retaining device [abstract].
Sleep Res 1985; 24:213

Clinical Investigations



