
Research Article

Volume 7 • Issue 1 43 

Effect on Sleep Quality and Daytime Functioning with O2 Vent Optima 
Oral Appliance and Expiratory Positive Pressure Accessory (ExVent) in 
Obstructive Sleep Apnea Patients
Sat Sharma MD1,2*, Antonella Conflitti CCPA1,2, Hilary Reiter DDS1, Ivan Valcarenghi DDS3, Barry Weinstein DDS4, 
Shideh Pejman DDS5, Brian Smith DDS6, Adam Teo DDS7, Bob Gibbons DDS8  

Affiliation:
1Centre for Sleep and Chronobiology, Toronto, 
Canada
2Windsor Sleep Disorders Clinic, Windsor, Canada 
3Radiante Dental - Elmhurst (IL), USA
4Polo Park Dental Centre - Winnipeg (MB), Canada
5The Nimble Smile - North York (ON), Canada
6Burnham Dental - Peterborough (ON), Canada
7QLD Dental Sleep Therapy - Brisbane (QLD), 
Australia
8Future Dental - Brisbane (QLD), Australia

*Corresponding author:
Sat Sharma, Medical and Research Director, Centre
for Sleep and Chronobiology, 301 – 295 College
Street, Toronto, ON, Canada, M5T 1S2

Citation: Sat Sharma, Antonella Conflitti, Hilary 
Reiter, Ivan Valcarenghi, Barry Weinstein, Shideh 
Pejman, Brian Smith, Adam Teo, Bob Gibbons. 
Effect on Sleep Quality and Daytime Functioning 
with O2Vent Optima Oral Appliance and 
Expiratory Positive Pressure Accessory (ExVent) in 
Obstructive Sleep Apnea Patients. Dental Research 
and Oral Health. 7 (2024): 43-49.

Received: March 06, 2024 
Accepted: March 12, 2024 
Published: March 21, 2024

Abstract
Study Objectives: ExVent is an optional accessory for the O2Vent Optima 
mandibular advancement device that provides oral expiratory positive 
airway pressure (EPAP). Similar to nasal EPAP, oral EPAP results in 
passive upper airway dilatation and reduces flow limitation. Long-term 
benefits of combination therapy on sleep quality, excessive daytime 
sleepiness, daytime functioning and quality of bed partner’s sleep with the 
combination therapy require further study.

Methods: A retrospective survey was conducted  of all patients who 
received O2Vent Optima MAD and ExVent in Canada and Australia since 
2019. Data collected included: demographics, duration and frequency of 
use, excessive daytime sleepiness, reported snoring, sleep satisfaction, 
morning and daytime functioning, daytime tiredness/fatigue and bed 
partner’s sleep interruption.

Results: Out of 480 patients, 168 (35%) contacted and participated. 31 
(18%) had stopped using oral appliance. Out of 137 (81%) subjects, 118 
(86%) were still using ExVent Accessory, 108 (92%) used medium strength 
ExVent. Mean use duration was 2.7±0.9 years, mean use frequency – most 
nights (91%) and mean use >6 hours/night (86%). Daytime sleepiness 
improved to none/mild from moderate/severe (96%, p<0.05).  Reported 
snoring improved to none/mild from moderate/severe (94%, p<0.05). 
Participants slept very well/reasonably well compared to not well/not well 
at all (82%, p<0.05), woke up more refreshed most mornings compared 
to some/rare mornings (86%, p<0.05), functioned very well/reasonably to 
not well/not well at all (88%, p<0.05), felt fatigue and tiredness none of 
the time compared to some/all the time (83%, p<0.05), bed partner’s sleep 
interruption was none/some of the time from all the time (95%, p<0.05).

Conclusions: Majority of the patients with mild to moderate OSA treated 
with O2Vent Optima and ExVent were compliant, experienced improved 
snoring, sleep quality, daytime functioning and uninterrupted bed partner’s 
sleep.

Keywords: Obstructive sleep apnea; Mandibular advancement device; 
MAD; ExVent; Oral expiratory positive airway pressure; Sleep quality; 
O2Vent Optima

Introduction
Obstructive sleep apnea (OSA) is a complicated chronic condition, 
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which has emerged as a very relevant public health issue 
because of its high prevalence and long-term effects such 
as cardiovascular, metabolic, cognitive, and cancer-related 
alterations [1-6]. Patients with OSA often suffer from low 
quality of life including unrefreshing sleep, daytime fatigue, 
memory loss, poor functioning and commonly affect bed 
partner’s sleep quality [7-9]. Various treatment options have 
been used to treat patients with OSA, including behavioral 
modifications, such as weight loss and alcohol avoidance; 
non-surgical interventions, such as continuous positive 
airway pressure (CPAP) and oral appliances (OA); and 
surgeries, such as uvulopalatopharyngoplasty (UPPP) and 
maxillomandibular advancement (MMA) [10-14]. 

Current first-line treatment for OSA is continuous positive 
airway pressure (CPAP), which is highly effective but not 
well tolerated. Greater than 50% of patients with OSA on 
CPAP therapy report the use of CPAP devices for less than 
half the night or not at all [15-18]. Mandibular advancement 
devices (MADs) protrude the mandible anteriorly to enlarge 
the upper airway volume and reduce pharyngeal collapsibility 
during sleep are better tolerated [19,20]. MAD therapy 
often yields significant reductions in OSA severity [21-23]; 
however, despite being better tolerated by patients with OSA, 
MAD therapy remains less than optimal for greater than 50% 
of patients (residual apnea–hypopnea index [AHI]>5) [24-
26]. Because patients with OSA who do not respond to MAD 
therapy are also intolerant to CPAP therapy, treatment failure 
is associated with considerable health, safety, and financial 
costs [26,27]. Combination therapy with novel MAD O2Vent 
Optima and ExVent, an optional accessory that can be inserted 
into the O2Vent Optima MAD to provide upper airway 
support via oral expiratory positive airway pressure (EPAP) 
is promising [28-31]. Previous studies have demonstrated that 
the addition of an oral EPAP accessory, the ExVent, to the 
O2Vent Optima MAD effectively reduced respiratory events 
during sleep in patients with mild to moderate OSA [32,33].

Systemic objective measurements such as AHI and oxygen 
saturation correlate poorly with subjective symptomology of 
the disease [34]. Patient-centered outcomes of quality of life 
(QOL), daytime sleepiness, cognitive status, and performance 
in daily activities including work can be more important to 
individuals with OSA [35,36]. Overall, there exists limited 
long-term data for patient-centered outcomes of QOL and 
perceived functional changes for patients being treated 
for OSA with oral appliance therapy (OAT)OAT. Despite 
reducing sleep apneas, OAT has shown conflicting results 
on daytime sleepiness and quality of attributes [37,38]. In 
previous studies, daytime sleepiness measured subjectively 
and objective testing did not differ between active or placebo 
devices among patients with mild to moderate sleep apnea. 
Moreover, quality of life and functional outcomes of sleep 
did not improve in oral appliance group compared to placebo 
device group [35-37].  

The objectives of present retrospective study were to 
evaluate the efficacy of O2Vent Optima MAD and ExVent 
accessory in improving quality of sleep and daytime 
functioning for patients with mild to moderate OSA. A real-
life survey of subjective improvements in patients prescribed 
combination therapy with O2Vent Optima MAD and ExVent 
was conducted to evaluate their sleep quality, daytime 
functioning and bed partner’s sleep quality.

Methods
Device Overview

The ExVent is an oval-shaped, passive, flapper-type valve 
that can be inserted into the extended anterior airway inlet of 
the O2Vent Optima (Figure 1). When the patient is breathing 
through the airway, the valve fully opens during inspiration 
(Figure 2a) and closes upon expiration, with airflow directed 
through “holes” in the flapper valve, resulting in increased 
EPAP (Figure 2b). The ExVent is secured to the O2Vent 
Optima by a retention clip that allows for the easy removal 
of the ExVent accessory if desired. The ExVent is a single-
patient, multiple-use device.

Study Design
A retrospective survey was conducted of all patients who 

received O2Vent Optima MAD and ExVent in Canada and 
Australia since 2019. Data collected included: demographics, 
duration and frequency of use, daytime sleepiness, reported 
snoring, sleep satisfaction, morning and daytime functioning, 
daytime tiredness/fatigue and bed partner’s sleep interruption. 
The questionnaire consisted of questions that required binary 
responses and also questions with response on a 4-point 
Lickert’s scale. The manufacturer’s database of approximately 
4,500 patients established in 2019, identified 480 patients who 
had previously agreed to participate in future surveys and had 
their contact information available. The study coordinator 
obtained a verbal consent to participate and the survey was 
conducted as Quality Improvement Project by the respective 
clinical facilities. The participants were previously diagnosed 
with mild to moderate OSA (defined as AHI 5–29) during a 
Level I polysomnographic (PSG) study and were prescribed 
and fitted with the novel Oral appliance O2Vent Optima and 
ExVent. The inclusion criteria included current use of O2Vent 
Optima therapy with or without the ExVent accessory. The 
subjects were excluded from participating in the study if they 
did not pursue oral appliance therapy, stopped therapy or had 
changed therapy to another device such as CPAP. The study 
participants were asked questions pertaining to their snoring, 
sleep quality, daytime functioning, overall satisfaction 
with therapy and their partner’s sleep quality. The study 
coordinator asked the participants to recall their sleep quality 
prior to initiating therapy with O2Vent Optima and ExVent, 
and their present status. The responses were then recorded for 
each item of the questionnaire, tabulated and analyzed. 
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Statistical analysis
All data are summarized descriptively. Categorical 

variables are summarized as frequency and percentage, and 
continuous variables are summarized as the number and 
mean, paired-sample t-tests were used to test for significant 
changes across time. Means and standard deviations were 
analyzed and were interpreted for the t-test analyses and 
significance was assumed at an alpha value of 0.05.

Results
O2Vent data repository from 2019 onwards was reviewed 

and individuals who were prescribed O2Vent Optima and 
ExVent and whose contact information was available were 
selected. Out of 480 evaluable, 168 (35%) responded and 

agreed to participate in the survey. 31 (18%) stopped using 
oral appliance and were not included in the survey. Out of 
137 (81%) survey participants, 118 (86%) were still using 
ExVent Accessory, 92% medium strength (yellow color). 
Mean duration of O2Vent Optima and ExVent use was 
2.7±0.9 years, the 91% participants used the device most 
nights and 86% used the device for >6 hours/night (Table 
1). 96% of the participants reported improvement in daytime 
sleepiness from moderate/severe to none/mild (p<0.05). 94% 
of the participants reported that snoring had improved from 
moderate/severe to none/mild (p<0.05). 82% of the survey 
participants slept very well/reasonably well compared to not 
well/not well at all prior to using the appliance (p<0.05). 
The survey revealed that 86% of the respondents felt more 
refreshed most mornings compared to some/rare mornings 
(p<0.05); 88% functioned very well/reasonably to not well/
not well at all (p<0.05); 83% reported fatigue and tiredness 
none of the time compared to some/all the time (p<0.05). 
Finally, 95% of the participants reported that their bed 
partner’s sleep interruption was none/some of the time from 
all the time (p<0.05) (Table 2).Figure 1: The ExVent is inserted into the O2Vent optima anterior 

airway opening.

Figure 2a: During inspiration, the ExVent valve is open.

Figure 2b: During expiration, the ExVent closes to create EPAP.

Number of eligible patients to participate 480

Numbers of patients could be contacted 168 (35%)

Patients who stopped using appliance 31 (18%)

Patients participated in the Survey 137 (81%)

Patients still using ExVent 126 (92%)

Duration of use (mean years) 2.7±0.9

Mean use frequency (most nights) 124 (91%)

Average nightly use of device (>6 hrs.) 117 (86%)

ExVent accessory strength (Medium/yellow) 126 (92%)

Age (years) 54.8±12.5

Sex (M/F) 78/59

Previous CPAP use 14 (10.2%)

Baseline ESS 12.6±2.1

Baseline AHI 17.6±5.9

Baseline Severity of OSA  

      Mild 24%

      Moderate 62%

      Severe 14%

Baseline Lowest SpO2 85±4.2%

Mean Duration of O2Vent Optima Use 91±3.5%

Table 1: Participant characteristics
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Symptom
Baseline On therapy with O2Vent Optima and ExVent

Number of Response out of a 
total of 137 Number of Response out of a total of 137

Excessive Daytime Sleepiness  

     None 0 84

     Mild (part of the day) 6 47

     Moderate (most of the day) 76 6

     Severe (all day) 55 0

Snoring reported by the bed partner or others  

     None 0 123

     Mild (some of the night) 6 9

     Moderate (most of the night) 32 5

     Severe (all night) 99 0

Most of the night, I sleep:  

     Very well 3 102

     Reasonably well 8 24

     Not so well 74 11

     Not well at all 53 0

I wake up refreshed:  

     Most morning >5days/week 5 117

     Some mornings 3-5 days/week 7 11

     Rare mornings <3 days/week 125 0

During the day, I function:  

     Very well 4 96

     Reasonably well 8 29

     Not so well 97 12

     Not well at all 25 0

I feel tired and fatigued during the day:  

     None of the time 4 113

     Some of the time 38 24

     All the time 95 0

My bed partner’s sleep is interrupted by my snoring:  

      None of the time 7 130

      Some of the time 46 7

      All the time 84 0

I love my Oral Appliance:  

      Yes 132

      No 5

Table 2: Sleep quality and daytime functioning with O2Vent Optima and ExVent therapy
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(p<0.001), NREM AHI (p<0.001) and maximum length of 
hypopnea (p=0.014) were observed after treatment. Relative to 
the baseline, a significant increase in nadir SpO2 (p<0.001) and 
mean SpO2 was also observed following treatment (p=0.006). 
This prospective study demonstrated compelling evidence 
that O2Vent Optima and ExVent effectively ameliorated sleep 
disordered breathing and sleep fragmentation. Consequently, 
it is plausible that therapeutic efficacy of novel combination 
therapy transformed into improved symptoms and daytime 
functioning. 

The limitations of our study are that a retrospective 
design is prone to many biases and produces an inferior level 
of evidence compared to a prospective study. The inherent 
weaknesses of retrospective studies, such as participants may 
be recruited by convenience sampling thus not representative 
of all causing a selection bias, and also the recall bias apply 
to our study.

Conclusion
MAD therapy often yields significant reductions in 

OSA severity and are better tolerated by patients with OSA. 
However, MAD therapy remains less than optimal for 
greater than 50% of patients (residual apnea–hypopnea index 
[AHI]>5) and the effects on daytime sleepiness and quality 
of life have shown conflicting results. Previous studies have 
demonstrated that combination therapy with novel MAD 
O2Vent Optima and ExVent, an optional accessory that can 
be inserted into the O2Vent Optima MAD effectively reduced 
respiratory events during sleep in patients with mild to 
moderate OSA. The present retrospective study demonstrated 
that majority of the patients treated with the combination 
therapy were compliant, experienced improved snoring, 
sleep quality, daytime functioning and uninterrupted bed 
partner’s sleep. Although further prospective clinical studies 
remain necessary to assess the efficacy of O2Vent Optima and 
ExVent to assess improvement in daytime functioning and 
quality of life for OSA patients, the current findings appear 
promising.  
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Discussion
Many patients seek medical attention for obstructive sleep 

apnea because of snoring and daytime sleepiness. Symptoms 
include daytime sleepiness, poor sleep quality, headache, 
tiredness and fatigue. Importantly, sleep apnea patients’ 
bed partners also suffer from sleep interruption and poor 
sleep quality leading to the daytime fatigue and tiredness. 
Continuous positive airway pressure (CPAP) is a highly 
effective treatment for patients with daytime sleepiness 
and sleep apnea; however, adherence problems because of 
intrusive nature of therapy, nasal stuffiness, claustrophobia, 
and the risk of disturbing bed partners limit overall usefulness 
of this therapy. Mandibular advancement devices especially 
the novel oral appliance O2Vent Optima and ExVent accessory 
have proven efficacy as a treatment option for mild and 
moderate sleep apnea [30-32]. However, despite reduction in 
sleep apneas, the effects on daytime functioning and quality of 
life have not been well documented. Several previous studies 
evaluating symptoms resolution and QOL improvement have 
shown conflicting results [34-36]. Marklund et. al. measured 
daytime sleepiness subjectively using the Epworth Sleepiness 
Scale ESS and the Karolinska Sleepiness Scale (KSS), and 
objectively the Oxford Sleep Resistance (OSLER). The 
authors concluded that outcomes did not differ using active 
or placebo devices among patients with daytime sleepiness 
and snoring or mild to moderate sleep apnea [34]. Moreover, 
quality of life and functional outcomes of sleep were 
unchanged between the oral appliance group and placebo 
device group. Three smaller studies found no significant 
effect on the ESS score for an oral appliance vs a placebo 
device [35-37]; whereas, Gotsopoulos and colleagues, in the 
largest study to our knowledge, reported a small, significant 
reduction in a randomized, crossover study of patients with 
moderate sleep apnea. In this study, the proportion of patients 
with normal subjective sleepiness was significantly higher 
with the MAS than with the control device (82 versus 62%, 
p < 0.01), but this was not so for objective sleepiness (48 
versus 34%, p = 0.08) [37]. More recently, Rangarajan et. 
al. demonstrated significant improvement in quality of life 
evaluated by the Functional Outcomes of Sleep Questionnaire 
(FOSQ) in patients treated with oral appliance therapy [38]. 
There was a mean difference of 1.8 points between the 
baseline scores and the scores following treatment with an 
oral appliance.

Our retrospective study demonstrated a significant 
improvement in quality of life and functional outcomes 
using the novel oral appliance O2Vent Optima and ExVent 
in patients with mild to moderate sleep apnea. O2Vent 
Optima and ExVent was previously shown to be effective in 
a first published clinical trial [32]. Relative to the baseline, 
significant decreases in overall AHI (p<0.001), REM AHI 
(p=0.001), supine AHI (p=0.007), total hypopneas (p<0.001), 
total apneas and hypopneas (p<0.001), and arousal index 
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