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Introduction 

Obstructive sleep apnea (OSA) is a prevalent sleep disorder 

affecting an estimated 54 million in the U.S that is characterized 

by repeated episodes of upper airway obstruction during sleep, 

leading to intermittent hypoxia and disrupted sleep patterns [1]. 

If left untreated this can lead to daytime effects like excessive 

daytime fatigue, morning headaches, difficulty concentrating, 

and low energy. Long term health risks include cardiovascular 

disease, cognitive impairments, and reduced quality of life [2]. 

While continuous positive airway pressure (CPAP) therapy 

remains the first standard of treatment, its effectiveness is often 

limited by poor patient adherence due to discomfort and 

inconvenience [3]. As a result, there has been growing interest 

in alternative therapeutic approaches, such as mandibular 

advancement devices (MADs), which are designed to protrude 

the mandible forward, enlarging the upper airway and reducing 

the frequency of apneic events [4].  

 

MAD’s have been a well-established OSA treatment for over 30 

years with previous studies demonstrating it can effectively 

reduce the Apnea-Hypopnea Index (AHI) and alleviate 

symptoms associated with OSA [5]. According to the American 

Academy of Sleep Medicine (AASM) and American Academy 

of Dental Sleep Medicine (AADSM), MADs are often first-line 

for mild OSA and a strong alternative to CPAP for moderate 

OSA, especially if CPAP is poorly tolerated [4].  

 

 

 

 

 

 

 

However, access to timely diagnosis and treatment remains a 

significant challenge, particularly for individuals in rural or 

underserved areas who may face healthcare access barriers [6]. 
 

The rise of virtual and telehealth technology has introduced a 

promising solution to these access-related challenges, 

transforming how OSA is diagnosed, managed, and treated [7]. 

Through virtual platforms, patients can now consult with sleep 

specialists and dental professionals remotely as well as undergo 

ongoing monitoring and adjustments without needing an in-

person appointment [8].  This paper aims to evaluate the 

effectiveness of diagnosis and treatment of patients with mild 

and moderate obstructive sleep apnea (OSA) through virtual 

telehealth technology, guided by medical and dental 

professionals, using mandibular advancement devices (MADs). 

The study focuses on assessing both subjective and objective 

improvements to support clinical decision-making and optimize 

treatment outcomes. 
 

Materials and Methods 

Study Population and Study Design 

This retrospective cohort study evaluated 200 consecutive 

patients over an eight-week period who were clinically 

diagnosed with mild or moderate obstructive sleep apnea (OSA) 

and completed treatment with oral appliance therapy. All 

patients underwent pre- and post-treatment sleep testing, using 

an FDA approved Home Sleep Study (HST) [9].  
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Abstract 

Introduction: This study evaluated the clinical efficacy of a dentist-directed, virtual health-integrated mandibular advancement 

device (MAD) therapy for patients with mild to moderate obstructive sleep apnea (OSA). 

Methods: In this retrospective cohort study, 200 consecutive patients diagnosed with mild to moderate obstructive sleep apnea 

(OSA) underwent virtual evaluations by a licensed dental team to assess dental health, occlusion/bite relationship, and screen 

for any contraindications. Eligible patients were treated with a custom MAD, titrated weekly based on virtual assessments and 

symptom progression. Patients completed pre- and post-treatment home sleep tests using an FDA-cleared device, along with 

validated snoring questionnaires. Primary outcomes included percent change in apnea-hypopnea index (AHI), response per 

SHER criteria, and subjective snoring level changes. 

Results: Among those with mild OSA, 95% met the criteria of AHI <10 post treatment compared to 77% moderate OSA patients. 

In addition, 88%of mild OSA patients achieved an AHI < 5, compared to 48% of moderate OSA patients. Overall, 83% of 

patients met SHER criteria for treatment success.  There was a 63.30% AHI reduction in mild OSA and a 60.95% reduction in 

moderate OSA subjects after completed therapy. Additionally, 82% of all patients reported subjective improvement in snoring. 

Conclusion: This dentist-directed, virtual health-integrated MAD therapy demonstrates strong clinical efficacy and high patient 

satisfaction for treating mild to moderate OSA. It offers a viable alternative to in-clinic care, particularly for those with limited 

access to traditional treatment options. These findings support current AASM/AADSM recommendations for MAD use in mild 

OSA and highlight the potential role of MADs in moderate cases, especially when CPAP is not tolerated. 
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“Pre-treatment” sleep testing was defined as testing before 

initiation of MAD therapy and “post-treatment” sleep testing 

was defined as sleep testing after either self-reported subjective 

improvement while wearing the MAD or testing after the 

maximum band length (band length 5) for titration is reached. 

Inclusion Criteria: 

Patients included in the study met the following criteria: 1. 

Symptom evaluation and health evaluation for appropriateness 

of therapy 2. Diagnosis of mild (AHI 5–15) or moderate (AHI 

15–30) OSA based on an FDA-cleared home sleep apnea test 

(HSAT) [10] conducted either through MAD company program 

using a Night Owl device [9] or an externally AASM approved 

sleep test within the past two years.  3. Dental clearance for 

treatment by a dentist licensed in the patient’s state of residence, 

confirming appropriateness and safety for oral appliance 

therapy. 4.   Treatment with a custom fabricated mandibular 

advancement device (MAD) for a period of eight weeks. 5. 

Completion of a post-treatment sleep test within the eight-week 

period. 

 

Health and Symptom Evaluation: 

All Patients complete an OSA symptom screening STOP BANG 

questionnaire [11] and an Epworth Sleepiness Scale (ESS) [12]. 

   

Sleep study: 

Home sleep study is carried out at the patient’s location of 

choice with use of a FDA-cleared home sleep study device 

(HST) [9]. There have been previous studies analyzing HST’s 

accuracy and reliability compared to an in-laboratory 

polysomnography (PSG), showing a close agreement with the 

PSG for the estimation of the respiratory event index (REI) and 

total sleep time (TST) [15]. This HST utilizes accelerometer 

data and reflectance-based photoplethysmography (PPG) to 

detect sleep apnea by using a self-applied small, fingertip sensor 

that is secured to one’s finger with an adhesive patch. This 

fingertip sensor measures a range of physiological parameters 

including blood flow changes, oxygen saturation, and pulse rate 

changes [9]. An estimate of total sleep time (TST), oxygen 

desaturation index (ODI) and AHI is calculated using the HST 

proprietary software algorithm [9]. All sleep study data is 

reviewed by a qualified physician, a diagnosis of OSA made, 

and dental appliance therapy determined to be appropriate [9]. 

All data recorded is uploaded automatically to a cloud-based 

analytics software [9]. In this study, apnea is defined as a ≥ 90% 

decrease in airflow (compared to baseline) lasting for at least 10 

seconds, in accordance with American Academy of Sleep 

Medicine (AASM) scoring criteria [13]. Hypopnea is defined as 

a ≥30% reduction in airflow (compared to baseline) lasting at 

least 10 seconds with associated ≥3% oxygen desaturation from 

pre-event baseline, per AASM criteria as well. AHI is calculated 

as average number of apneas and hypopneas per hour of sleep. 

 

Dental Evaluation, Contraindications, and Planning  

Upon completion of the health evaluation and sleep study, a 

dental screening survey is done by a DDS and team licensed in 

the patient’s state of residence to assess the patient’s suitability 

for at-home impression taking, oral appliance therapy, bite, and 

contraindications (Chart 1). For relevant “Yes” responses in 

dental screening survey, the DDS directed clinical team requests 

further photos and communicates directly with the patient to 

evaluate their dental condition. This review process determines 

whether the individual is a suitable candidate for treatment 

before sending an impression kit or cheek retractor. 

 

Appliance design: 

Via the Virtual Telehealth service, patients are guided through 

the process of capturing upper and lower dental impressions 

using polyvinyl siloxane (PVS) putty, along with intraoral 

photographs taken using a provided cheek retractor. The 

resulting dental impressions and bite are reviewed by the DDS 

directed team and if approved they are digitized via CT scanning 

to generate 3D models. These models, along with the submitted 

intraoral photographs, are reviewed by a dentist licensed in the 

patient’s state of residence to determine clinical appropriateness 

for MAD therapy. 

Contraindications to treatment, identified through the pre-

treatment screening questionnaire and remote evaluation of the 

3D scans and clinical photographs, are detailed in Chart 1. Once 

approved, the patient is delivered a custom-fabricated MAD.  

 

Contraindications  

Refusal by patient Oral pathology 

Insufficient dentition Dental caries 

Loose/mobile teeth Dental infection 

Active or prior Temporomandibular Joint Disorder (TMJD) Incomplete dental work/treatment 

Severe periodontal disease temporary oral restorations 

Allergies to polyvinylsiloxane (PVS) or device materials Active orthodontic treatment 

  
 

Table 1: Contraindications for Mad. If Patient Is Confirmed to Have One Or More of Those Listed, They Are to Be Removed as 

Candidate for Mad Therapy. 

 

Titration Protocol:  

All patients received a custom-fabricated mandibular 

advancement device (MAD) and were managed by a DDS-led 

clinical team. Patients began treatment at band one (1 mm 

advancement) and were titrated on a weekly basis in 1 mm 

increments up to a maximum of band five (5 mm advancement). 

Band zero (0 mm) was utilized by patients who experienced 

initial discomfort and required a more gradual acclimation 

process. 

Patients were evaluated on a weekly basis by virtual visits or 

questionnaires on a HIPAA-compliant patient portal to 

determine symptom status/improvement.  
 

Patients were advised to continue therapy and titrate based on 

subjective symptoms and clinical feedback until either: (1) 

subjective improvement was achieved and confirmed via a sleep 

test (efficacy study), or (2) no subjective and objective 

improvement was noted after reaching the maximum 

advancement of band five, at which point patients were 

considered for alternative or combination therapy. 
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It is important to note that patients who do not demonstrate 

adequate improvement during the course of treatment are 

routinely offered co-therapy options. These include adjunctive 

CPAP therapy or referral to an ENT specialist for further 

evaluation and possible surgical intervention. This approach 

demonstrates an individualized method of treatment based on 

each patient's specific response and clinical needs. 
 

Outcome Measurements: 

Evaluation of objective data included comparison of differences 

in AHI from pre-treatment sleep test and post-treatment sleep 

test as noted above.  
 

For the purposes of our study, the AHI outcomes from post-

treatment sleep testing were analyzed according to the following 

measures of success: 

1. Response rate using Sleep Health Experts 

Recommendations (SHER) criteria.  

▪ Decrease in AHI of ≥ 50% from pre-treatment 

▪ AHI < 20 events per hour in post-treatment. 

2. ≥50% reduction in AHI from pre-treatment, and an AHI 

<10  

3. ≥50% reduction in AHI from pre-treatment, and an AHI <5  

4. AHI <10 

5. AHI <5 
 

Evaluation of subjective data included comparison of 

differences in subjective snoring levels pre-treatment vs post-

treatment that were all self-reported by patient. At least 2 weeks 

during treatment, subjects were applied a fit check-in 

questionnaire as follows. Patients were asked a series of 

questions around symptom improvement and device comfort. 

The following questions were used to assess pre-treatment and 

post-treatment snoring levels: “How would you rate your level 

of snoring prior to receiving your device?”, “How would you 

rate your current level of snoring over the past week while 

wearing the device?” Questions were answered on a 5-point 

scale with the following answer-point correlations: 1=very loud, 

2= loud, 3=moderate, 4=minimal, 5=no snoring.  
 

Treatment failure was defined as ongoing clinical symptoms 

and/or less than 50% reduction in AHI. Compliance was 

assessed from information provided by patients. Sufficient 

compliance was assumed when subjects gave assurance that the 

device had been worn nightly for at least 6 hours throughout the 

study period. If a patient could not tolerate the device, a lack of 

compliance was assumed. 
 

Results 

Pre-treatment AHI vs Post treatment AHI 

Complete sleep study evaluation consisting of initial sleep study 

and post treatment sleep study was completed by 185 patients, 

consisting of 140 males and 45 females. Of those 185 total 

patients, there were 120 mild OSA patients and 65 moderate 

OSA patients. Completion of a post-treatment sleep test within 

the eight-week period was considered completion of therapy. 

The minimum time for treatment completion was 10 days. The 

median time for completion of treatment was 42 days. 
 

The different AHI criteria outcomes measures of success are 

summarized in Table 2. 84% of the total mild OSA patients met 

the SHER criteria, while 80% of the total moderate OSA 

patients met the SHER criteria. In addition, 88% of total mild 

patients and 31% of total moderate patients had a response rate 

of AHI<5 post-treatment. The response rate was 95% for mild 

OSA patients who met the criteria of AHI <10 post treatment

 

Criteria 

        Mild 

(120 patients) 

Moderate 

(75 patients) 

Total (185 

patients) 

Decrease in AHI ≥ 50% and AHI < 20 (SHER Criteria) 101(84%) 52(80%) 153(83%) 

Decrease in AHI ≥ 50% and AHI < 10 101(84%) 50(77%) 151((82%) 

Decrease in AHI ≥ 50% and AHI < 5 99(83%) 3148%) 130(70%) 

AHI < 10 114(95%) 50(77%) 164(89%) 

AHI < 5  105(88%) 31(48%) 136(74%) 
  

Table 2: Ahi Outcomes Measures of Success. The Five Sets of Criteria Were Applied to Both Mild and Moderate Patients to Measure 

Success of Treatment. 
 

Pre and post treatment AHI differences are summarized in Table 

1. For mild patients, the mean AHI pre-treatment was 9.08 and 

the mean AHI post-treatment was 3.33, showing a 63.3% 

decrease in AHI. For moderate patients, the mean AHI pre-

treatment was 22 and the mean AHI post-treatment was 8.59, 

showing a 60.95% decrease in AHI.  
 

     Mild Moderate  

Mean Pretreatment AHI 9.08 22  

Mean Post treatment AHI 3.33 8.59  

AHI Reduction % decrease 63.3% 60.95%  
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Table 3 And Figure 1: Mean Pre-Treatment Ahi Vs Mean Post Treatment Ahi Differences.  A Comparison of Both Mild and 

Moderate OSA Patients at Baseline and Posttreatment 

 

Pre-treatment Snoring level vs Post-treatment Snoring level 

Of The 185 Osa Patients Who Completed Full Sleep 

Evaluations, 179 Responded to The Snoring-Related Questions. 

The 6 Patients Who Did Not Respond to The Snoring-Related 

Questions Were Excluded from This Snoring Analysis Data. Of 

Those 179 Patients Who Did Respond, 2 Of Them Reported No 

Snoring (Level 5) Pre-Treatment and Continued to Have No 

Snoring (Level 5) Post Treatment, Ultimately Excluding Them 

from The Study as Well.  Important to Note, Is That 82% Of the 

Total 177 Patients Reported Having an Improvement of Increase 

In ≥ 1 Point on the 5-Point Scale (Table 3.) 16% Of Patients 

Reported Having No Change in Snoring Levels. 2% Of Patients 

Reported Having Worsening Snoring Levels, Consisting of A 

Decrease In ≥ 1 Point on the 5-Point Scale. 

 

  # of patients Percentage 

of patients 

No change 29 16% 

Improved 145 82% 

Worsened 3 2% 

Total 177 100% 

 

Table 4 and Figure 2: Pre-treatment Snoring levels vs Post treatment snoring levels. Patients were assessed on whether there was 

no change, improvement, or worsened subjective snoring levels according to the 5-point snoring scale. “Improvement” is considered 

to be an increase in ≥ 1 point. “Worsened” is considered to be a decrease in ≥1 point. 

TOTAL EVALUATION GRAPH 

Initial sleep study AHI and post treatment sleep study AHI data 

for all 185 subjects are plotted in Graph 1. Three subjects in the 

study were found to have noticeably deviated from the rest with 

worsened posttreatment AHI and considered outliers. These 

subjects are will be referred as subjects A, B and C. 
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Figure 3: Total Evaluation of Initial (Pre-Treatment) Ahi Vs Post Treatment Ahi Graph.  Evaluation of Pre And Post Treatment 

Ahi for All Mild and Moderate OSA Patients Used in This Study. 

 

Discussion/Conclusion 

This study demonstrates that this novel DDS team-guided 

mandibular advancement device (MAD) therapy delivered via 

virtual telehealth is an effective treatment modality for patients 

with mild to moderate obstructive sleep apnea (OSA). The 

results showed a 63.3% reduction in apnea-hypopnea index 

(AHI) in patients with mild OSA and a 60.95% reduction in 

those with moderate OSA, with 83% of all participants meeting 

the SHER criteria. These findings support the use of telehealth-

based MAD treatment as a viable and accessible alternative to 

in-clinic care, especially for populations facing barriers to 

traditional sleep medicine services. 
 

The high response rate in patients with mild OSA is particularly 

noteworthy. A total of 88% of these individuals achieved an 

AHI < 5, aligning with the American Academy of Sleep 

Medicine (AASM) and American Academy of Dental Sleep 

Medicine (AADSM) recommendations for the use of MADs as 

a first-line therapy in mild OSA. This highlights MAD therapy’s 

potential to offer an effective, patient-friendly solution with 

minimal invasiveness. Among those with moderate OSA, nearly 

half (48%) achieved an AHI< 5, and 80% met SHER criteria, 

suggesting that MADs also offer meaningful benefit in this 

population. While CPAP remains the standard treatment for 

moderate to severe OSA, these findings underscore the utility of 

MADs, especially in cases where CPAP is not tolerated [14]. 

The significant AHI reductions observed suggest that MADs 

may serve as a practical alternative or adjunctive option for 

moderate OSA management. 
 

Patient-reported outcomes also support the clinical value of 

MAD therapy. A total of 82% of patients reported subjective 

improvement in snoring, a key quality-of-life factor that often 

impacts bed partners. It is important to note, however, that of the 

total 185 participants, only 179 completed the snoring 

questionnaire, yielding a response rate of 96.8%. The missing 

responses were attributable to patients who sleep alone, making 

it difficult to assess snoring levels without a partner’s feedback. 

Per study protocol, patients without bed partners were advised 

to use a smartphone application to objectively measure snoring 

in decibels, but not all individuals were compliant with this 

recommendation. This limitation should be considered when 

interpreting the subjective outcomes related to snoring. In 

addition to these benefits, MADs are known for higher patient 

comfort and compliance compared to CPAP, likely contributing 

to the positive outcomes observed. Improved adherence to 

therapy may play a key role in long-term treatment success and 

patient satisfaction. 
 

However, this study has several limitations. AHI, while 

commonly used to assess OSA severity, may not fully capture 

the clinical burden of the disease. Metrics such as hypoxic 

burden could provide a more nuanced understanding of disease 

severity and treatment response. To add on, it is important to 

note that the selection criteria for the baseline (pre-treatment) 

sleep study were not always based solely on the maximum AHI 

value. In some cases, alternative metrics such as total sleep time, 

sleep duration, or overall signal quality were used to determine 

which night best represented baseline sleep-disordered 

breathing. As a result, some patients may appear to have 

experienced an increase in AHI on their follow-up sleep study 

when in fact their true baseline AHI was higher than what was 

recorded. This discrepancy is due to variability between sleep 

tests and the methodology used to select the baseline study, 

rather than a true clinical worsening. 
 

Moreover, the study did not control for potential confounding 

variables such as weight changes, alterations in medication 

regimens, or the presence of comorbid conditions like 

cardiovascular disease, which may have influenced the 

outcomes. Another limitation is the narrow scope of subjective 

symptom assessment. Snoring was the only self-reported 

symptom evaluated; other relevant clinical features such as 

daytime sleepiness, fatigue, and cognitive function were not 

measured. Including a broader range of subjective outcomes in 

future studies would offer a more comprehensive understanding 

of treatment benefits. Additionally, 15 subjects were excluded 

from final analysis due to not being fully optimized with their 

MAD device, which may have impacted overall response rates 

and treatment effect estimates. Despite these limitations, the 

findings contribute valuable insights into the feasibility and 

effectiveness of telehealth-guided MAD therapy. Future studies 

should aim to include a broader range of clinical outcomes, 

account for comorbid conditions, and explore alternative 

efficacy metrics to further validate the utility of MADs in 

diverse OSA populations. 
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