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ABSTRACT

Guidelines for management of sleep disorders from national or regional societies provide recommendations that may be regionally appropriate but may not always be
practical or relevant in other parts of the world. A task force of experts from the World Sleep Society’s (WSS) International Sleep Medicine Guidelines Committee and
Sleep and Breathing Disorders Task Force reviewed the European Respiratory Society’s guideline on non-CPAP therapies for obstructive sleep apnea (OSA) with
respect to its relevance and applicability to the practice of sleep medicine by sleep specialists in various regions of the world. The task force and the WSS guidelines
committee endorsed the European Respiratory Society’s guideline with respect to the utilization of bariatric surgery, mandibular advancement devices, positioning
devices, myofunctional therapy, hypoglossal neurostimulation, maxilo-mandibular surgery, and carbonic anhydrase inhibitors for the treatment of OSA. The task
force and the WSS guidelines committee noted that there is substantial new evidence for the role of soft tissue, upper airway surgery, not included in the guidelines

paper.

1. Introduction

The European Respiratory Society guidelines on non-CPAP therapies
for obstructive sleep apnoea [1] was selected for review by the World
Sleep Society’s (WSS) Sleep and Breathing Disorder Group B Taskforce
and the WSS International Sleep Medicine Guidelines Committee. The
scope of this guideline covers a systematic review and recommendations
on non-CPAP therapies for adult obstructive sleep apnea (OSA).

In the guidelines paper, a multidisciplinary group of experts from
European countries, including pulmonary, surgical, dentistry, ear-
-nose-throat specialists, methodologists and patient representatives
conducted a systematic review, and the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) process was used to
assess the quality of evidence and the strength of the recommendation
on several non-CPAP therapies for OSA.

The guidelines methodology only “included randomized controlled
trials (RCTs) and systematic reviews with associated meta-analysis” and
thus omitted additional evidence from other prospective and observa-
tional studies for the analysis.

The objective of this review was to address specific questions
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regarding the effectiveness and adverse events associated with gastric
bypass surgery, custom-made dual-block mandibular advancement de-
vices, hypoglossal nerve stimulation, myofunctional therapy, maxillo-
mandibular osteotomy, carbonic anhydrase inhibitors and positional
therapy, based on selected randomized clinical trials. Recommendations
or review of soft-tissue surgery were omitted due to “limited new
evidence”.

The outcomes assessed included apnea-hypopnea index (AHI), sleep
efficiency, oxygen desaturation index (ODI), subjective sleepiness per
the Epworth Sleepiness Scale (ESS), quality of life per the 36-item short
form survey (SF-36) domain questionnaire, nocturnal or 24-h blood
pressure, treatment adherence and adverse events.

A task force of content experts from the WSS has reviewed this
guideline specifically for its relevance and applicability to the practice of
sleep medicine by sleep specialists that comprise its membership.

2. Methods

Following review of the guideline by the WSS Sleep and Breathing
Disorder Group B Task Force, this position statement was developed,
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which was submitted for review and comment to the WSS International
Sleep Medicine Guidelines Committee and then to the WSS Governing
Council.

3. Recommendations

3.1. “Soft-tissue surgery was omitted due to limited new evidence.”

3.1.1. The WSS does not support the statement

3.1.1.1. Comments. The task force notes to the contrary that there is
significant and new evidence regarding the effectiveness of current soft
tissue surgery, such as lateral pharyngoplasty, expansion sphincter
pharyngoplasty, barbed repositioning pharyngoplasty, relocation phar-
yngoplasty, modified uvulopalatopharyngoplasty (mod UPPP), Han-
UPPP. Soft tissue surgery may be more available than CPAP or some
non-CPAP therapies in certain geographic regions.

e Clinical Outcomes: There is evidence from large population
observational database analyses for major clinical benefit of surgery
including survival, major cardiovascular disease, depression, and de-
mentia outcomes with soft tissue surgery [2-6].

Respiratory Outcomes: In randomized controlled trials (RCTs) and
prospective treatment comparison studies there is a large and clini-
cally meaningful response to soft tissue surgery (large effect size) in
reducing AHI and oxygen saturation with UPPP and multilevel sur-
gery in patients who have already failed medical treatment.

In the Sleep Apnea Karolinska UPPP (SKUP3) RCT, treatment using
UPPP compared to expectancy demonstrated highly significant and
clinically relevant improvements in the AHI and ODI [7].

In the multicenter, parallel-group, open-label Sleep Apnea Multilevel
Surgery (SAMS) RCT of upper airway surgery versus ongoing medical
management in patients who failed conventional treatments, treat-
ment using UPPP with minimally invasive tongue volume reduction
as compared to ongoing medical management demonstrated signif-
icant and clinically relevant improvements in multiple polysomno-
graphic and quality of life (QOL) parameters [8]. Mean AHI of 48 was
reduced by 56 % to 21, compared to 22 % in the controls. The apnea
index and ODI were normalized. Likewise, there was significant and
clinically relevant improvements in the oxygen desaturation indices
and time with oxygen below 90 % saturation.

In a systematic review of current UPPP palate surgery techniques
versus comparison groups, the mean pre-operative AHI improved
from 40.0 + 12.6 to 8.3 + 5.2 post-operatively [9]. The overall
pro-rated pooled success rate for all the patients was 86.3 %. In
another systematic review of UPPP with or without tonsillectomy
surgery the AHI was reduced from a mean 35.4 to 17.9 [10].
Blood pressure: In the SKUP3 RCT there was improvement in both
systolic and diastolic blood pressure in UPPP versus controls [11].
Mean systolic/diastolic reduction of 9.4/6.4 mmHg was greater than
the average reduction following CPAP (2.6/2.0 mmHg).

Quality of life: Improvements in QOL following UPPP have been
demonstrated in multi-institutional cohort studies and in multiple
prospective trials [8,12,13]. UPPP has demonstrated, as compared to
untreated OSA population, a clinically significant reduction in motor
vehicle accident risk, improved quality of life, and reduced objective
and subjective sleepiness in the SKUP3 RCT [12]. In the RCT by
Mackay and colleagues, there were clinically significant large im-
provements in subjective sleepiness and QOL as noted by the ESS
scores as well as the Functional Outcomes of Sleep Questionnaire
(FOSQ) scores which normalized post-surgery [8].
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3.2. PICO 1: “in adult obese patients with OSA, should laparoscopic
roux-en-Y gastric bypass surgery or weight-reducing diet be used?”
(conditional support, very low quality of evidence)

Recommendation: “In adult obese patients with OSA, we suggest
bariatric surgery evaluation versus weight-reducing diet when weight
has not improved despite participating in a comprehensive weight
reduction programme and if there are no contraindications (conditional
recommendation, very low quality of evidence).”

3.2.1. The WSS does not support the specific recommendation for
laparoscopic Roux-en-Y gastric bypass surgery but supports the
recommendation for bariatric surgery

3.2.1.1. Comments. The recommendation was made on the basis of only
2 studies that did not utilize Laparoscopic Roux-en-Y surgery. In the RCT
cited by Dixon and colleagues [14], the AHI differences between med-
ical and surgical weight loss groups were not significant although there
was a decrease in both groups. Weight and AHI increased from 1 year to
2 years post-surgery in many subjects. At the 24 months follow-up only
about half the patients who initially used PAP were adherent. In the
study by Joosten and colleagues [15], 37 patients of 54 were included in
the analysis, with 17 in the medical and 20 in the surgical group. At
2-year follow-up, the mean AHI was reduced from 44.0 (32.8, 67.9) to
30.7 (16.3, 50.9) in the medical group and from 54.4 (38.4, 91.6) to 25.1
(12.9, 51.9) in the surgical group.

The WSS notes that the recommendation for laparoscopic bariatric
surgery is unsupported by evidence, per the guideline group’s method-
ology. The question did not include the various bariatric procedures or
evidence other than RCTs, Systematic Reviews (SR) and Metanalysis
(MA) studies in order to better assess the evidence for surgery.

The WSS does support the recommendation for bariatric surgery for
obese patients with OSA who are unable to lose weight, given the
morbidity associated with obesity and the benefit of weight loss surgery
for co-morbidities, such as type 2 diabetes, and the partial effect on OSA
parameters [16,17].

3.2.2. Caveats

Risks of major complications of surgery should be considered and
were not noted in the guidelines. The risks of surgery may not be
acceptable to some patients and may be affected by the expertise and
frequency of surgery per surgeon and center. In some countries, how-
ever, resources, surgeon training and availability may affect this
recommendation. The cost of bariatric surgery may be a limiting factor
depending on the local insurance coverage.

3.3. PICO 2: “should a custom-made dual-block mandibular
advancement device or CPAP be used for adult patients with OSA?
Conditional recommendation against MAD, very low quality of evidence”

Recommendation: “In adult patients with OSA, we suggest that CPAP
should be used as compared to MAD (conditional recommendation, very
low quality of evidence). «

3.3.1. The WSS supports the recommendation

3.3.1.1. Comments. Obstructive sleep apnea treatment using CPAP is
recommended as compared with MAD because of the more consistent
decrease of the AHI with PAP over MAD [18] and the higher impact of
PAP on systolic night-time blood pressure in severe OSA. In mild and
moderate OSA, both MAD and PAP may be similarly useful, as the AHI
under MAD treatment is usually low or close to the normal range. There
is also evidence of better adherence with MAD with similar effects on
sleepiness and quality of life as compared with PAP [18]. In patients
with comorbidities, higher AHI, or odontological concerns, PAP should
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be considered first.
The WSS therefore generally supports this recommendation where
available, accessible, and affordable.

3.3.2. Caveats

In some countries, patient access to MAD therapy is limited. MAD
may not be covered by the insurance system, covered partially or un-
available to much of the public. In a recent WSS survey, reimbursement
of MAD therapy was reported from only about one fourth of 48
participating countries [19]. In some regions, there is insufficient
availability of dentists or doctors knowledgeable or trained to deliver
oral appliance therapy. Sufficient general dental health care facilities,
reasonably priced dental care and socioeconomic status may also affect
access to MAD therapy [20].

3.4. PICO 3: should hypoglossal nerve stimulation (HNS) during sleep or
no treatment be used for adult patients with OSA?

Conditional recommendation against the intervention as first line
treatment, very low quality of evidence.

We suggest that HNS should not be used as first-line treatment for
OSA patients in general (conditional recommendation, very low quality
of evidence). However, we suggest that HNS compared to no treatment
should be considered as a salvage treatment in patients with symp-
tomatic OSA, who cannot be sufficiently treated with positive airway
pressure treatment (CPAP, bilevel positive airway pressure) or MAD,
and who have an AHI <50 events-h—1 and a BMI <32 kg-m—2.

3.4.1. The WSS supports the recommendation

3.4.1.1. Comments. We suggest HNS surgery not as a standard/regular
treatment of OSA but for specific moderate to severe patients who are
seeking alternative treatments and who are reluctant to undertake me-
chanical strategies (conditional recommendation, low quality of evi-
dence). Compared to no treatment, HNS is probably better. (Conditional,
very low quality of evidence).

“A total of 350 patients (median age 54.3 (IQR 53-56.25) years, BMI
29.8 (IQR 28.8-31.6) kg/m2) from 12 studies were included. The pro-
cedure has resulted in a surgical success rate of 72.4 % (Inspire), 76.9 %
(ImThera), 55 % (Apnex) at 12 months, and 75 % (Inspire) at 60-month
follow-up. At 12 months, the apnea-hypopnea index (AHI) mean dif-
ferences was — 17.50 (Inspire; 95 % CI: — 20.01 to — 14.98, P < 0.001),
— 24.20 (ImThera; 95 % CI: — 37.39 to 11.01, P < 0.001), and — 20.10
(Apnex; 95 % CI: —29.62 to — 10.58, P < 0.001). The AHI mean
reduction after 5 years was — 18.00 (Inspire, — 22.38 to — 13.62, P <
0.001). The Epworth sleepiness scale (ESS) mean reduction was — 5.27
(Inspire), — 2.90 (ImThera), and — 4.20 (Apnex) at 12 months and
— 4.40 (Inspire) at 60 months, respectively. Only 6 % of patients re-
ported serious device-related adverse events after 1- and 5-year follow-
up.” [21]

“Of 41 identified clinical trials, 20 interventional trials (n = 895)
could be pooled in a meta-analysis (15 HNS [n = 808], 5 TES [n = 87]).
Middle-aged (mean + SD 56.9 + 5.5 years) and overweight (body mass
index 29.1 + 1.5 kg/m2) patients with severe OSA (AHI 37.5 + 7.0/h)
were followed-up for 6.9 + 4.0 months (HNS) and 0.2 + 0.4 months
(TES), respectively. The AHI improved by — 24.9 h—1 [95%CI — 28.5,
—21.2] in HNS (32 79 %, 12 82 %) and by — 16.5 h—1 [95%CI — 25.1,
—7.81in TES (32 7 %, 12 43 %; both p < 0.001). The ESS was reduced by
— 5.0 (95%CI — 5.9, —4.1) (p < 0.001).” [22].

3.4.2. Caveats

A patient treated by HNS requires regular, long follow-ups and
adherence monitoring, similar to that for CPAP treatment. The patient
needs to be informed that if he or she may need to undergo MRI of the
torso of >1.5T in the future, the device (Inspire) would need to be
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explanted. The device may be explanted/replaced, but given neck
scarring from prior surgery, doing so carries risk for complications.
Other limitations of HNS for treatment of OSA are the lack of trained
health professionals including surgeons, sleep professionals and sleep
lab teams in most countries. The device and surgery are costly, and so
far, no actual cost-benefit studies have been done. Finally, there is a lack
of health insurance coverage in most countries.

3.5. PICO 4a. In adult patients with OSA, should myofunctional therapy
or no treatment be used?

Conditional recommendation for either the intervention or the
comparison, low quality of evidence.

“We do not suggest myofunctional therapy as a standard/regular
treatment of OSA, but only for specific cases seeking alternative treat-
ments and who are reluctant to undertake surgical or mechanical stra-
tegies (conditional recommendation, low quality of evidence)

3.5.1. The WSS supports the recommendation

3.5.1.1. Comments. The recommendation was based on six RCTs
comprising 230 patients. Interventions included oropharyngeal exer-
cises, circular breathing and muscle training via electrical stimulation.
All studies assessed AHI through polysomnography or cardiorespiratory
studies. Other outcomes were also assessed such as quality of life,
excessive daytime sleepiness, and sleep efficiency. The interventions
seemed to be overall safe and maintain good adherence rates, but no
long-term adherence has been reported. A non-significant mean AHI
reduction of 8.2 was found across studies.

Myofunctional therapy helps repositioning the tongue, improving
nasal breathing, and increasing muscle tone, which potentially would
benefit SBD patients. One of the most comprehensive MT exercises in-
volves the soft palate, tongue, and facial muscles and address stoma-
tognathic functions [23,24].

In this systematic review, compared with sham therapy, myofunc-
tional therapy (oropharyngeal exercises) probably reduces daytime
sleepiness and may increase sleep quality in the short term. The cer-
tainty of the evidence for all comparisons ranges from moderate to very
low [25].

3.5.2. Caveats

Patient access is a major limitation; there is a lack of trained pro-
fessionals, health insurance coverage and affordability in some coun-
tries. Myofunctional therapy is usually a multi-component intervention
that lacks standardized exercise protocols. The best combination,
duration and frequency of exercises are unknown. Long-term efficacy
and adherence data are not available. Patient selection criteria are also
unknown.

3.6. PICO 4b: should myofunctional therapy or CPAP be used for adult
patients with OSA?

“Conditional recommendation against the intervention, low quality
of evidence.”

3.6.1. The WSS supports the recommendation

3.6.1.1. Comments. Although efficacy data are still missing, for those
patients who have demonstrated to be unable to comply to CPAP or
MAD, we support myofunctional therapy versus non-treatment
(opinion).

For this recommendation only one RCT was used. In this study,
quality of life (functional capacity) improved in both the speech therapy
group and the speech therapy plus CPAP group. No adverse events were
reported, but low adherence to CPAP was an issue to be considered in
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this study [26].
More studies are needed comparing different protocols of myofunc-
tional therapy with CPAP in different OSA phenotypes.

3.6.2. Caveats
See 3.5.2 caveats.

3.7. PICO 5: should maxillo-mandibular osteotomy or CPAP be used for
adult patients with OSA?

Conditional recommendation for either the intervention or the
comparison, very low quality of evidence.

3.7.1. The WSS supports the recommendation

3.7.1.1. Comments. The WSS supports the recommendation. For
selected patients, there is a theoretical benefit in undergoing a single
intervention rather than committing to lifelong therapy with PAP.

“Summary of the evidence 1246 references were originally identi-
fied, of which one RCT was used to inform this recommendation [70]
(supplementary figure e5, supplementary table e8 and el16; no meta-
analysis was conducted). 50 adults with OSA were randomized to
maxillo-mandibular osteotomy (MMO) or auto-adjusting positive
airway pressure (auto-adjusting CPAP). The mean ages of the patients
were 49.1 + 9.1 years and 48.7 + 10.7 years, respectively. 1 year after
the intervention, AHI decreased by 48.7 events-h—1 (from 56.8 &+ 16.5
events-h—1 to 8.1 + 7.0 events-h—1), while in the control group it
decreased by 44.0 events-h—1 (from 50.3 + 12.4 events-h—1 to 6.3 +
1.9 events-h—1). The difference between the score changes was not
statistically significant (p = 0.21). ESS decreased from 11.6 + 2.8 t0 7.7
+ 1.3, while in the control group it decreased from 11.2 £+ 2.6 to 5.9 +
1.6. The difference between the score changes was not statistically sig-
nificant (p = 0.20). Degree of satisfaction with treatment did not show
significant differences between the groups.”

In a systematic review and meta-analysis of 53 studies reporting of
627 adults with OSA who undergone MMA [27], AHI decreased from
63.9/h to 9.5/h (p < 0.001) following surgery. Using a random-effects
model, the pooled surgical success and cure (AHI <5) rates were 86.0
% and 43.2 %, respectively. Younger age, lower preoperative weight and
AHI, and greater degree of maxillary advancement were predictive of
increased surgical success. The major and minor complication rates were
respectively 1.0 % and 3.1 %.

3.7.2. Caveats

The intervention is usually acceptable to clinicians and health in-
surers, but its acceptability may largely vary among patients due to
change of facial appearance and extent of surgery. Thus, it may be
particularly appropriate for patients with maxillofacial deficiencies.

Maxillo-mandibular osteotomy surgery is a costly surgery with long-
term recovery and often requires orthodontic treatment. In some
countries, there is a lack of trained health professionals, health insur-
ance coverage and age limitations, which limit accessibility or
affordability.

3.8. PICO 6- should carbonic anhydrase inhibitors (compared to placebo)
be used for adult patients with OSA?

Conditional recommendation for the intervention, low quality of
evidence.

We suggest use of carbonic anhydrase inhibitors only in the context
of an RCT, as there is no drug in this category with an approved label for
OSA (conditional recommendation for the intervention, low quality of
evidence).
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3.8.1. The WSS supports the recommendation

3.8.1.1. Comments. Although there is a need for further investigation as
to the effectiveness and safety of pharmacotherapy for OSA, it is
important to bring this option to the attention of the world community
because of recent research on the potential benefit of carbonic anhy-
drase inhibitors, selective noradrenaline reuptake inhibitors such as
atomoxetine, and antimuscarinic agents for OSA treatment.

Few studies exist, which predominantly focused on acetazolamide (3
RCTs) [28-31] but also zonisamide (1 RCT) [32] and sulthiame (1 RCT,
published after the ERS Guideline) [33]. The limited evidence shows
that acetazolamide was able to improve sleep apnea severity, oxygen-
ation, and sleep efficiency, particularly at high altitude. Although side
effects seem to be class-specific for drugs with a carbonic anhydrase
inhibitory effect, long-term safety evaluations should be conducted.
Further research studies (especially RCTs) are recommended.

Two recent systematic reviews and meta-analyses resulted in
different conclusions: acetazolamide improved both OSA and central
sleep apnea (CSA) [34] and acetazolamide was only effective for CSA by
RCTs conducted at sea level [35]. The effects of carbonic anhydrase
inhibitors on sleepiness and quality of life also need investigation.

If and when further evidence is obtained, and an approved label for a
drug in this class to treat OSA is available, we can revisit this
recommendation.

3.8.2. Caveats

Future studies to evaluate the efficacy and safety of carbonic anhy-
drase inhibitors are needed. Unfortunately, RCTs are difficult to design
and implement, often requiring extensive time and effort, and these
studies may not be able to be conducted in most countries without sig-
nificant financial support. The cost and insurance coverage of carbonic
anhydrase inhibitors may vary greatly between geographic regions.
Physicians may not be aware of this potential treatment option.

3.9. PICO 7. should positional therapy or CPAP be used for adult patients
with position dependent OSA (POSA)?

Conditional recommendation for either the intervention or the
comparison, very low certainty of evidence.

We suggest either positional therapy using vibratory devices or CPAP
among adult patients with mild or moderate position-dependent OSA as
defined by a supine AHI at least twice as high as the non-supine AHI and
no relevant non-supine AHI (<15 events h—1).

3.9.1. The WSS supports the recommendation

3.9.1.1. Comments. This recommendation is based on 5 studies,
including participants with mild to moderate OSA, as most studies
excluded severe OSA patients. However, one study reported a high
prevalence of 35.3 % of position-dependent OSA among severe OSA
patients. They were less obese and had less severe OSA compared with
non-positional OSA ones [36].

All studies used the same criterion of the supine AHI to be at least
twice as high as the non-supine AHI based on PSG or home polygraphy
(one study). “Both CPAP and positional therapy reduced the AHI effectively,
while CPAP was slightly more effective than positional therapy. However,
positional therapy was superior in terms of compliance (CPAP 4.9 h per
night, positional therapy +2.5 h per night; 95 % CI 1.3-4.6 h per night). The
mean sleep efficiency and excessive daytime sleepiness did not significantly
differ between therapeutic modalities. ”

A systematic review found CPAP superior to improve AHI, but po-
sitional therapy was better than inactive control [37].

Adverse events were mild for both therapies. Skin irritation and
neck/shoulder pain were reported among positional therapy
participants.
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3.9.2. Caveats

There are many devices designed for positional therapy, including
lumbar or abdominal binders, semi-rigid backpacks, full-length pillows,
a tennis ball attached to the back of nightwear, and electrical sensors
with various alarms that indicate change in position. The recommen-
dation refers to vibratory devices which may not be available in many
countries. The lack of health insurance coverage and cost of devices may
be prohibitive in some countries.

There is variability in positional OSA diagnosis as it depends on
scoring methods and definition used. A single night study may not
reflect usual sleep postures or true positionality. Variability also occurs
due to comfort, REM stage-related supine sleep.

The lower adherence of CPAP versus positional therapy needs further
long-term studies. There are little to no data on long-term positional
therapy adherence. There is also a lack of data on long-term efficacy and
effects on hip or shoulder function.

3.10. PICO 8. should positional therapy (intervention) or custom made
dual-block MADs (control) be used for adult patients with adult position-
dependent OSA?

Conditional recommendation for either the intervention or control,
very low certainty of evidence.

3.10.1. As only one study fulfils the criteria for selection, the WSS cannot
endorse the superiority or equivalent efficacy of either technique (opinion)

3.10.1.1. Comments. The recommendation was based on only one study
which included patients with mild or moderate positional OSA [38].
That study reported similar efficacy of both treatment options without a
significant difference in AHI reduction or in long-term adherence. A high
number of adverse events (82.8 %) was reported overall with higher rate
in the MAD group although more subjects in the PT group discontinued
its use due to adverse events. The most common device-specific adverse
events in the MAD group were tooth pain, temporomandibular
dysfunction and open bite; the most common device-specific adverse
events in the PT group were being awakened by the vibration or failure
thereof.

It is worthy to note another prospective randomized controlled trial
[39] that showed that in patients with residual positional OSA under
MAD therapy, both MAD therapy and PT were similarly effective in
reducing AHI. However, a combination of PT with MAD therapy led to
further reduction in the AHI. It was noted that PT and MAD were both
similar in reducing overall AHI; however, PT was better in reducing
supine AHI, and MAD was better in reducing non-supine AHI. In addi-
tion, only 80 % of subjects in this study had positional OSA initially but
became positional under MAD therapy.

3.10.2. Caveats

Both studies were carried out using vibrational positional devices.
More affordable options, such as the tennis ball technique that can be
readily available worldwide, were not used. This is probably because
such devices are reported to be uncomfortable with poor long-term
adherence [40]. The primary study included only mild to moderate OSA.

4. Geographic regions included in these recommendations
The adherence to the 9 items above is inclusive of all regions. This

could include all continents with the caveats of accessibility stated
above.

5. Conclusion

The WSS Governing Council hereby endorses this guideline [1] with
comments and caveats described above as relevant and applicable to the
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sleep medicine practices of its members within the geographic regions
listed above. The committee recognizes the scope of the paper did not
address other aspects related to adherence, including type of interface
and other factors.
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