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It can be said that the term ‘gold standard’ is assumed 

to mean near perfection.  But what is the definition of this 
term and how should it be applied to the field of airway 

management? Segen’s Medical Dictionary defines gold 

standard as “a method or procedure that is widely 
recognized as the best available.”  McGraw-Hill Concise 

Dictionary of Modern Medicine defines it as “the best or 

most successful diagnostic or therapeutic modality for a 
condition against which new tests or results and protocols 

are compared.”  An excellent conceptual analysis article in 

the Frontiers of Psychology stated that “the phrase “gold 

standard” is often used to characterize an object or 
procedure described as unequivocally the best in its genre, 

against which all others should be compared”.1 Analysis of 

the use of this term should be updated when describing 
continuous positive airway pressure (CPAP) and its role in 

treatment of obstructive sleep apnea (OSA) when 

compared with the use of an oral appliance.2 

From a practical viewpoint, for any therapy to be 
successful it should be affordable, have a high patient 

compliance rate, easy to use, have minimal or comparable 

adverse effects, and customizable to meet the unique needs 
of each patient. Any product, test, or procedure that is 

considered the gold standard should score above all 

competing therapies, in this instance oral appliance therapy 
(OAT), for each of the aforementioned criteria.  Let’s 

review the comparisons. 

How does CPAP compare to OAT when considering 

affordability? There have been few real comparisons 
because of the infancy of the field of OAT.  One recent 

analysis stated, “A cost analysis of these two OSA 

treatment options presented at the 2021 Virtual Annual 
Meeting of the American Academy of Dental Sleep 

Medicine attempts a true head-to-head cost comparison. 

This analysis, based on Medicare fee schedules, suggests 
that CPAP may be cheaper initially, but that OAT comes 

with fewer costs over time.”3,4 Of course, there are fees 

being charged that are significantly higher than the 

Medicare rate at this time, but as more dental providers 
enter this field and insurance carriers begin to allow for in-

network medical credentialling for dentists with reasonable 

contracted reimbursement schedules, costs will become 
more standardized, validating the aforementioned quote 

even more so. 

How does CPAP compare with OAT as far as patient 
compliance is concerned?  Significant numbers of studies 

have shown that OAT is much more accepted than CPAP 

by the patient.  No matter how good a therapy is, it has to 
be used if treatment outcomes are to be successful.5-15 Also, 

research has shown that if the oral appliance is not as 

effective as CPAP for a given patient but worn every night 
versus sporadically as can be the case with CPAP, the 

resulting treatment outcome between the two therapies is 

comparable.16-38  

When considering ease of use of a particular therapy, 
the simplest answer is how comfortable and therefore 

compliant a patient is.  In most studies to date, OAT has a 

much higher patient compliance and preferability rating 
than CPAP.15-20  

The next issue is the adverse effects of using oral 

appliances versus CPAP. Almost every form of therapy has 

some degree of adverse effects.  The real question is what 
the risk versus benefits are for the patient.  One of the major 

adverse effects of wearing an oral appliance is the effect on 

a patient’s bite.21,27 There are very few major life-altering 
or life-threatening issues when dealing with an occlusion 

that would justify nontreatment because sleep apnea is a 

life-threatening condition for the patient and potentially 
others (for example, falling asleep at the wheel and causing 

a car accident).22 Most dental issues can be managed with 

conservative titration techniques.21 CPAP-induced adverse 

effects are also a major issue when dealing with patient 
compliance. If patient compliance is affected by the 

presence of adverse effects, it would appear that CPAP-

induced adverse effects have a greater effect than those 
caused by an oral appliance because OAT has a much 

higher acceptance and compliance rate. 23-26  

When reviewing the issue of customization for CPAP 
versus OAT to fit the patient’s needs, there can be a 

significant difference between the two therapies. Positive 

airway pressure devices come in different models 

depending on the needs of the patient, but they still involve 
headgear and/or a chin strap of some type and potentially 

high air pressures, which can result in diminished 

compliance.29 Also, few if any patients have ever 
experienced wearing any form of face mask, whether while 
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sleeping or awake, during their lifetime.  

However, there are more than 100 different types of 
oral appliances to choose from, and some appliances can 

be easily modified to fit the patient’s unique dental needs.28 

Most patients have either worn braces with or without a 

retainer, an athletic mouthguard, or an appliance for 
bruxism.  Having an oral appliance is very familiar to 

patients’ past experiences with the aforementioned dental 

appliances.   
Wearing a conventional CPAP device over an oral 

appliance (type 1 therapy) does improve the therapeutic 

result, but many patients still have to deal with the CPAP 
headgear/chin strap issue.31, 32, 37 With the advent of the 

Airway Management, TAP-PAP Interface, a customized 

chairside attachment connecting a CPAP device to the oral 

appliance without any headgear and chin strap (type 2 
therapy), patients can experience even more comfort and 

freedom of movement even in the most severe cases of 

OSA.33-36  However, there are significant numbers of 
patients with severe OSA who have had success with type 

1 therapy. 39 Experienced dentists using either type 1 or 

type 2 therapy have with consistency successfully treated 
patients with an apnea-hypopnea index from 20 to 144 

events/hour and nadirs down to 45%, having a full 

complement of teeth, and a partially edentulous or fully 

edentulous situation. Therefore, type 1 and type 2 
combination therapy could really be considered the new 

gold standard. 30-31, 37,39 Oral appliances allow for more 

treatment flexibility and thereby enhance the efficacy of 
CPAP by creating the best of both worlds, reduced 

therapeutic pressures and minimal mandibular 

advancement.  Also, this treatment modality reduces most 

adverse effects created by either individual therapy, 
resulting in a higher compliance rate. 

It can be said that there have been no high-level 

studies using combination therapy with or without a TAP-
PAP Interface.  Almost all higher level studies are 

performed through dental or medical schools or other 

professional organizations, but there will continue to be a 
lack of studies until these entities decide to perform the 

needed research. 39  Hundreds if not thousands of patients 

have already been successfully treated with either type 1 or 

type 2 therapy and studies have been performed, mostly at 
a lower level or with limited numbers of patients.  Although 

few in number, some private practices have a wealth of 

well-documented information with more than 10 to 20 
years of follow-up treatment data.  It would be a significant 

loss to let this existing information go to waste. 

In conclusion, the term ‘gold standard’ can be 
reconsidered when referring to CPAP therapy with the 

advent of OAT. Although new to most physicians and 

dentists, combination therapy has been available and used 

for more than 20 years and is really the new gold standard 
when considering all the issues discussed.  Both therapies 

are needed, can coexist, and should be used to derive the 

most therapeutic and least invasive treatment for the 

patient. 

 
CITATION 

 
Denbar M. Continuous positive airway pressure:  Is it still 

the gold standard?  A thoughtful analysis with the advent 
of oral appliance therapy. J Dent Sleep Med. 2023;10(4). 

 

REFERENCES 
 

1. Brodsky SL, Lichtenstein B. The gold standard and the Pyrite 

Principle: Toward a supplemental frame of reference. Front Psychol. 

31 March 2020. 

 

2. Duggna PF. Time to abolish “gold standard”. BMJ.1992;304 

(6841):1568-1569.  

 

3. Rapaport L. Which costs more: CPAP or oral appliance therapy? 

Sleep Review. Jan 18, 2022. Accessed September 13, 2023.  

https://sleepreviewmag.com/sleep-treatments/therapy-devices/oral-

appliances/costs-cpap-oral-appliance-therapy/  

 

4. de Vries GE, Hoekema A, Vermeulen KM, et al. Clinical- and cost-

effectiveness of a mandibular advancement device versus continuous 

positive airway pressure in moderate obstructive sleep apnea, J Clin 

Sleep Med. 2019;15(10):1477-1485. 

 

5. Rotenberg BW, Murariu D, Pang KP. Trends in CPAP adherence over 

twenty years of data collection: A flattened curve. J Otolaryngol Head 

Neck Surg. 2016; 45: 43.  

 

6. Weaver TE, Sawyer AM. Adherence to continuous positive airway 

pressure treatment for obstructive sleep apnoea: implications for 

future interventions. Indian J Med Res. 2010;131:245–258.  

 

7. Aarab G, Lobbezoo F, Heymans MW, Hamburger HL, Naeije M. 

Long-term follow-up of a randomized controlled trial of oral 

appliance therapy in obstructive sleep apnea. Respiration. 

2011;82(2):162-168.  

 

8. Ferguson KA, Ono T, Lowe A, Keenan SP, Fleetham JA. A 

randomized crossover study of an oral appliance vs nasal-continuous 

positive airway pressure in the treatment of mild-moderate obstructive 

sleep apnea. Chest. 1996; 109(5):1269-1275.  

 

9. Randerath WJ, Heise M, Hinz R, Ruehle K-H. An individually 

adjustable oral appliance vs continuous positive airway pressure in 

mild-to-moderate obstructive sleep apnea syndrome. Chest. 2002; 

122(2):569-575. 

 

10. Tan YK, L’Estrange PR, Luo YM, et al. Mandibular advancement 

splints and continuous positive airway pressure in patients with 

obstructive sleep apnoea: A randomized cross-over trial, Eur J 

Orthod. 2002;24(3):239-249.  

 

11. Salepci B, Caglayan B, Kiral N, et al. CPAP adherence of patients 

with obstructive sleep apnea. Respir Care. 2013;58(9):1467-1473  

 

12. Summer J, Singh A. Oral appliances for sleep apnea. Sleep 

Foundation. September 30, 2022. Accessed September 13, 2023. 

https://www.sleepfoundation.org/sleep-apnea/oral-appliance-for-

sleep-apnea 

 

13. Radmand R, Chiang H, Di Giosia M, et al. Defining and measuring 

compliance with oral appliance therapy. J Dent Sleep Med 2021;8(3).  

 

14. Obstructive sleep apnea: Study finds excellent agreement between 

subjective and objective compliance with oral appliance therapy. 

Science News. American Academy of Dental Sleep Medicine, June 

13, 2011. 

 

15. Basyuni S, Barabas M, Quinnell T. An update on mandibular 

advancement devices for the treatment of obstructive sleep apnoea 



Journal of Dental Sleep Medicine Vol. 10, No.4 2023 

Continuous Positive Airway Pressure:  Is It Still the Gold Standard?  A Thoughtful Analysis With the Advent of Oral Appliance Therapy - Denbar 

 

 

hypopnoea syndrome.  J Thorac Dis. 2018;10(Suppl 1):S48-S56.  

 

16. Phillips CL, Grunstein RR, Darendeliler MA, et al. Health outcomes 

of continuous positive airway pressure versus oral appliance treatment 

for obstructive sleep apnea: A randomized controlled trial. Am J 

Respir Crit Care Med. 2013; 187(8):879-887.  

 

17. Sutherland K, Phillips CL, Cistulli PA. Efficacy versus effectiveness 

in the treatment of obstructive sleep apnea: CPAP and oral appliances. 

J Dent Sleep Med. 2015;2(4):175–181.  

 

18. Sutherland K, Cistulli PA. Oral appliance therapy for obstructive 

sleep apnoea: State of the art. J Clin Med. 2019;8(12):2121. 

 

 

19. Li W, Xiao L, Hu J. The comparison of CPAP and oral appliances in 

treatment of patients with OSA: A systematic review and meta-

analysis. Respir Care. 2013;58(7):1184-1195.  

 

20. Kalonia N, Raghav P, Amit K, Sharma P. Effect of mandibular 

advancement through oral appliance therapy on quality of life in 

obstructive sleep apnea: A scoping review. Indian J Sleep Med. 

2021;16(4):125–130.  

 

21. Sheats RD, Schell TG, Blanton AO, Braga PM. Management of side 

effects of oral appliance therapy for sleep-disordered breathing. J 

Dent Sleep Med. 2017;4(4):111-125.  

 

22. Jean-Louis G, Zizi F, Clark LT, Brown CD, McFarlane SI. 

Obstructive sleep apnea and cardiovascular disease: Role of the 

metabolic syndrome and its components. J Clin Sleep Med. 

2008;4(3):261–272.  

 

23. Ghadiri M, Grunstein RR. Clinical side effects of continuous positive 

airway pressure in patients with obstructive sleep apnoea. 

Respirology. 2020;25(6):593-602. 

 

24. Koutsourelakis E, Vagiakis E, Perraki M, et al. Nasal inflammation in 

sleep apnoea patients using CPAP and effect of heated humidification. 

Eur Respir J. 2011;37(3):587-594.  

 

25. Brown LK. Up, down, or no change: Weight gain as an unwanted side 

effect of CPAP for obstructive sleep apnea. J Clin Sleep Med. 

2020;16(suppl_1):21S–22S. 

 

26. Rotty M-C, Suehs CM, Mallet J-P, Martinez C, Borel J-C. Mask side-

effects in long-term CPAP-patients impact adherence and sleepiness: 

the InterfaceVent real-life study. Respir Res. 2021;22(1):17. 

 

27. Fritsch KM, Iseli A, Russi EW, Bloch KE. Side effects of mandibular 

advancement devices for sleep apnea treatment. Am J Respir Crit 

Care Med.  2001;164(5):813-818. 

 

28. Burhenne M. Sleep apnea oral appliances: Types, uses, and how they 

work. August 7, 2023. Accessed September 13, 2023. 

https://askthedentist.com/sleep-apnea-oral-appliance/ 

 

29. Summer J, Singh A. What are the different types of CPAP machines? 

Sleep Foundation. August 31, 2023. Accessed September 13, 2023 

 

30. Custom TAP-PAP. Airway Management. Accessed September 13, 

2023. https://tapintosleep.com/products/tap-pap-cs/ 

 

31. El-Solh AA, Moitheennazima B, Akinnusi ME, Churder 

PM, Lafornara AM. Combined oral appliance and positive airway 

pressure therapy for obstructive sleep apnea: A pilot study. Sleep 

Breath. 2011;15(2):203-208.  

 

32. Upadhyay R, Dubey A,  Kant S, Singh BP. Management of severe 

obstructive sleep apnea using mandibular advancement devices with 

auto continuous positive airway pressures. Lung India. 

2015;32(2):158–161. 

 

33. Prehn RS, Swick T. A descriptive report of combination therapy 

(custom face mask for CPAP integrated with a mandibular 

advancement splint) for long-term treatment of OSA with literature 

review. J Dent Sleep Med. 2017;4(2):29–36.  

 

34.  Denbar MA. A case study involving the combination treatment of an 

oral appliance and an auto-titrating CPAP unit.  Sleep Breath. 2002 

Sep;6(3):125-128. 

 

35 Denbar MA, Essick GK, Schram P. Hybrid Therapy, A case study 

using hybrid therapy Sleep to treat a soon to be deployed soldier with 

obstructive and central sleep apnea. Sleep Review. June 2012. 

 

36. Sanders AE, Denbar MA, White J, et al. Dental clinicians 

observations of combination therapy in PAP intolerant patients. Sleep 

Review. March 9, 2015,  

 

37.  Liu H-W, Chen Y-J, Lai Y-C, et al. Combining MAD and CPAP as 

an effective strategy for treating patients with severe sleep apnea 

intolerant to high-pressure PAP and unresponsive to MAD. PLoS 

One. 2017;12(10):e0187032. 

 

38. Uniken Venema JAM, Doff MHJ, Sokolova D, Wijkstra PJ, van der 

Hoeven, JH, Stegenga B, Hoekema A. LONG-TERM 

OBSTRUCTIVE SLEEP APNEA THERAPY; A 10-YEAR 

FOLLOW-UP OF MANDIBULAR ADVANCEMENT DEVICE 

AND CONTINUOUS POSITIVE AIRWAY PRESSURE, JDSM. 

Abstracts, Issue 6.3 

 

39. Tanaka Y, Adame JM, Kaplan A, Almeida FR. The simultaneous use 

of positive airway pressure and oral appliance therapy with and 

without connector: A preliminary study. J Dent Sleep Med. 2022;9(1). 

 

SUBMISSION AND CORRESPONDENCE 

INFORMATION 

 
Submitted for publication June 7, 2023 

Accepted for publication August 21, 2023 

 
Address correspondence to: Martin Denbar, DDS; 

Email: drmdenbar@tx-dss.com 

 

DISCLOSURE STATEMENT 

 

The author has no relevant conflicts of interest to 

disclose.   
 

 


