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RESEARCH QUESTIONS 
 
1. What is the comparative validity and diagnostic accuracy of portable testing devices that 

use three channels versus devices that use four channels for the diagnosis of sleep 
apnea? 

 
2. What is the validity and diagnostic accuracy of any combination of oxygenation, nasal 

pressure, heart rate, pulmonary effort, or body position as measured by portable three 
channel or four channel testing devices for the diagnosis of sleep apnea? 

 
3. What are the evidence-based guidelines regarding the appropriate channels and 

appropriate number of channels for the diagnosis of sleep apnea? 
 
KEY FINDINGS 
 
One evidence-based guideline was identified regarding the appropriate channels and 
appropriate number of channels for the diagnosis of sleep apnea. No literature was identified 
regarding the validity and diagnostic accuracy of portable testing devices that use three 
channels versus four channels for the diagnosis of sleep apnea.  
 
METHODS 
 
A limited literature search was conducted on key resources including PubMed, The Cochrane 
Library, University of York Centre for Reviews and Dissemination (CRD) databases, Canadian 
and major international health technology agencies, as well as a focused Internet search. 
Methodological filters were applied to limit retrieval to health technology assessments, 
systematic reviews, meta-analyses, randomized controlled trials, randomized controlled trials, 
non-randomized studies, guidelines and diagnostic accuracy studies. Where possible, retrieval 
was limited to the human population. The search was also limited to English language 
documents published between January 1, 2005 and August 12, 2015. Internet links were 
provided, where available. 
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The summary of findings was prepared from the abstracts of the relevant information. Please 
note that data contained in abstracts may not always be an accurate reflection of the data 
contained within the full article.  
 
SELECTION CRITERIA 
 
One reviewer screened citations and selected studies based on the inclusion criteria presented 
in Table 1. 
 

Table 1:  Selection Criteria 
Population Adult patients with suspected obstructive sleep apnea (ages 17 and older) 

Intervention Q1: Portable testing devices that use three channels (type IV devices) to 
diagnose sleep apnea 
Q2: Any combination of oxygenation, nasal pressure, heart rate, pulmonary 
effort, or body position as measured by portable three channel or four 
channel testing devices for the diagnosis of sleep apnea 
Q3: Portable testing devices for the diagnosis of sleep apnea 

Comparator Q1: Portable testing devices that use four channels (type III devices) to 
diagnosis sleep apnea 
Q2: Any alternate portable type III or type IV testing device for the diagnosis 
of sleep apnea 
Q3: No comparator 

Outcomes Q1: Validity and diagnostic accuracy (e.g., positive predictive values, 
negative predictive values, specificity, sensitivity) of three channels 
compared to four channels 
Q2: Validity and diagnostic accuracy outcomes 
Q3: Guidelines and recommendations regarding the appropriate channels for 
diagnosis of obstructive sleep apnea, including the number of channels upon 
which a diagnosis should be made 

Study Designs Health technology assessments, systematic reviews, meta-analyses, 
randomized controlled trials, non-randomized studies, evidence-based 
guidelines 

 
RESULTS   
 
Rapid Response reports are organized so that the higher quality evidence is presented first. 
Therefore, health technology assessment reports, systematic reviews, and meta-analyses are 
presented first. These are followed by randomized controlled trials, non-randomized studies, 
and evidence-based guidelines.  
 
One evidence-based guideline was identified regarding the appropriate channels and 
appropriate number of channels for the diagnosis of sleep apnea. No relevant health technology 
assessments, systematic reviews, meta-analyses, randomized controlled trials, or non-
randomized studies were identified regarding the validity and diagnostic accuracy of portable 
testing devices that use three channels versus four channels for the diagnosis of sleep apnea, 
or specific channels used within three or four channel devices.  
 
Additional references of potential interest are provided in the appendix. 
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OVERALL SUMMARY OF FINDINGS 
 
The Portable Monitoring Task Force of the American Academy of Sleep Medicine published a 
guideline in 2007 regarding the use of unattended portable monitors for the diagnosis of 
obstructive sleep apnea (OSA) in adults.1 The guideline recommends that portable monitoring 
devices must record three channels (airflow, respiratory effort, and blood oxygenation), at a 
minimum, for the diagnosis of OSA. 
 
No relevant evidence was identified regarding the validity and diagnostic accuracy of portable 
testing devices that use three channels versus four channels, or any combination of 
oxygenation, nasal pressure, heart rate, pulmonary effort, or body position as measured by 
portable three channel or four channel devices for the diagnosis of sleep apnea; therefore, no 
summary can be provided. 
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REFERENCES SUMMARIZED 
 
Health Technology Assessments  
No literature identified.  
 
Systematic Reviews and Meta-analyses  
No literature identified. 
 
Randomized Controlled Trials  
No literature identified.  
 
Non-Randomized Studies  
No literature identified.  
 
Guidelines and Recommendations  
 
1. Collop NA, McDonald Anderson W, Boehlecke B, Claman D, Golberg R, Gottlieb DJ, et al. 

Clinical guidelines for the use of unattended portable monitors in the diagnosis of  
obstructive sleep apnea in adult patients. J Clin Sleep Med [Internet]. 2007 [cited Aug 19]; 
3(7):737-747. Available from: 
http://www.aasmnet.org/resources/clinicalguidelines/030713.pdf  
See: 2 Technology for Portable Monitors, pages 740 to 741 
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APPENDIX – FURTHER INFORMATION: 
 
Previous CADTH Reports 
 
2. Ndegwa S, Clark M, Argáez C. Portable monitoring devices for diagnosis of obstructive 

sleep apnea at home: review of accuracy, cost-effectiveness, guidelines, and coverage in 
Canada [Internet]. Ottawa (ON): CADTH; 2009.  [cited 2015 Aug 18]. Available from: 
https://www.cadth.ca/media/pdf/M0002_Portable_Monitoring_Devices_Obstructive_Sleep
_Apnea_L3_e.pdf  

 
Systematic Reviews – Alternate Comparator 
 
3. El Shayeb M, Topfer L, Stafinski T, Pawluk L, Menon D. Diagnostic accuracy of level 3 

portable sleep tests versus level 1 polysomnography for sleep-disordered breathing: a 
systematic review and meta-analysis. CMAJ [Internet]. 2014 [cited 2015 Aug 
19];186(1):E25. Available from: http://www.cmaj.ca/content/186/1/E25  

 
Validation and Diagnostic Accuracy – Alternate Comparator 
 
Three Channel (Type IV) 
 
4. Fredheim JM, Røislien J, Hjelmesæth J. Validation of a portable monitor for the diagnosis 

of obstructive sleep apnea in morbidly obese patients. J Clin Sleep Med [Internet]. 2014 
Jul 15 [cited 2015 Aug 18];10(7):751-7, 757A. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4067438  
PubMed: PM25024652 

 
5. Chen H, Lowe AA, Bai Y, Hamilton P, Fleetham JA, Almeida FR. Evaluation of a portable 

recording device (ApneaLink) for case selection of obstructive sleep apnea. Sleep Breath. 
2009 Aug;13(3):213-9.  
PubMed: PM19052790 

 
6. Ng SS, Chan TO, To KW, Ngai J, Tung A, Ko FW, et al. Validation of a portable recording 

device (ApneaLink) for identifying patients with suspected obstructive sleep apnoea 
syndrome. Intern Med J. 2009 Nov;39(11):757-62.  
PubMed: PM19220528 

 
Four Channel (Type III) 
 
7. Driver HS, Pereira EJ, Bjerring K, Toop F, Stewart SC, Munt PW, et al. Validation of the 

MediByte ® type 3 portable monitor compared with polysomnography for screening of 
obstructive sleep apnea. Can Respir J. 2011 May-Jun [cited 2015 Aug 18];18(3):137-43. 
Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3328875  
PubMed: PM21766076 

 
8. Planes C, Leroy M, Bouach KN, El Mahmoud R, Digne F, de Roquefeuil F, et al. Home 

diagnosis of obstructive sleep apnoea in coronary patients: validity of a simplified device 
automated analysis. Sleep Breath. 2010 Feb;14(1):25-32.  
PubMed: PM19533191 
 

https://www.cadth.ca/media/pdf/M0002_Portable_Monitoring_Devices_Obstructive_Sleep_Apnea_L3_e.pdf
https://www.cadth.ca/media/pdf/M0002_Portable_Monitoring_Devices_Obstructive_Sleep_Apnea_L3_e.pdf
http://www.cmaj.ca/content/186/1/E25
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4067438
http://www.ncbi.nlm.nih.gov/pubmed/25024652
http://www.ncbi.nlm.nih.gov/pubmed/19052790
http://www.ncbi.nlm.nih.gov/pubmed/19220528
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3328875
http://www.ncbi.nlm.nih.gov/pubmed/21766076
http://www.ncbi.nlm.nih.gov/pubmed/19533191
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9. Yin M, Miyazaki S, Ishikawa K. Evaluation of type 3 portable monitoring in unattended 
home setting for suspected sleep apnea: factors that may affect its accuracy. Otolaryngol 
Head Neck Surg. 2006 Feb;134(2):204-9.  
PubMed: PM16455365 
 

Clinical Practice Guidelines and Position Statements 
 
10. Diagnosis and medical management of obstructive sleep apnea syndrome [Internet]. 

Durham (NC): Blue Cross and Blue Shield of North Carolina; 2007. 17 p. Report No.: 
20118. [cited 2015 Aug 20]. Available from: 
https://securews.bcbswny.com/content/dam/COMMON/Provider/Protocols/D/prov_prot_20
118.pdf  
See: Policy – Diagnosis, pages 3 and 4 
 

11. A Blackman, C McGregor, R Dales, et al; Canadian Sleep Society; Canadian Thoracic 
Society. Canadian Sleep Society/Canadian Thoracic Society position paper on the use of 
portable monitoring for the diagnosis of obstructive sleep apnea/hypopnea in adults. Can 
Respir J 2010 [Internet];17(5) [cited 2015 Aug:229-232. Available from: 
http://www.respiratoryguidelines.ca/sites/all/files/cts_css_sleep_position_paper_2010.pdf  
See: 5.0 Technical Considerations, page 231 

 
Coverage Policies 
 
12. Decision memo for sleep testing for obstructive sleep apnea (OSA) [Internet]. Baltimore 

(MD):  Centers for Medicare & Medicaid Services; 2009 Mar 3. Report No.: CAG-00405N. 
[cited 2015 Aug 20]. Available from: https://www.cms.gov/medicare-coverage-
database/details/nca-decision-
memo.aspx?NCAId=227&ver=11&NcaName=Sleep+Testing+for+Obstructive+Sleep+Apn
ea+%28OSA%29&CoverageSelection=National&KeyWord=sleep+testing&KeyWordLook
Up=Title&KeyWordSearchType=And&bc=gAAAACAAEAAA&  
 

13. Sleep Apnea: Diagnosis and Medical Management [Internet]. Durham (NC): Blue Cross 
and Blue Shield of North Carolina; 2009 Dec. 17 p.  [cited 2015 Aug 20]. Available from: 
https://www.bcbsnc.com/assets/services/public/pdfs/medicalpolicy/sleep_apnea_diagnosi
s_and_medical_management.pdf 

 
Review Articles 
 
14. Shigemoto S, Shigeta Y, Nejima J, Ogawa T, Matsuka Y, Clark GT. Diagnosis and 

treatment for obstructive sleep apnea: Fundamental and clinical knowledge in obstructive 
sleep apnea. J Prosthodont Res. 2015 Jul;59(3):161-71.  
PubMed: PM25944119 

 
15. Oliveira MG, Garbuio S, Treptow EC, Polese JF, Tufik S, Nery LE, et al. The use of 

portable monitoring for sleep apnea diagnosis in adults. Expert Rev Respir Med. 2014 
Feb;8(1):123-32.  
PubMed: PM24308652 

 
 

http://www.ncbi.nlm.nih.gov/pubmed/16455365
https://securews.bcbswny.com/content/dam/COMMON/Provider/Protocols/D/prov_prot_20118.pdf
https://securews.bcbswny.com/content/dam/COMMON/Provider/Protocols/D/prov_prot_20118.pdf
http://www.respiratoryguidelines.ca/sites/all/files/cts_css_sleep_position_paper_2010.pdf
https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=227&ver=11&NcaName=Sleep+Testing+for+Obstructive+Sleep+Apnea+%28OSA%29&CoverageSelection=National&KeyWord=sleep+testing&KeyWordLookUp=Title&KeyWordSearchType=And&bc=gAAAACAAEAAA&
https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=227&ver=11&NcaName=Sleep+Testing+for+Obstructive+Sleep+Apnea+%28OSA%29&CoverageSelection=National&KeyWord=sleep+testing&KeyWordLookUp=Title&KeyWordSearchType=And&bc=gAAAACAAEAAA&
https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=227&ver=11&NcaName=Sleep+Testing+for+Obstructive+Sleep+Apnea+%28OSA%29&CoverageSelection=National&KeyWord=sleep+testing&KeyWordLookUp=Title&KeyWordSearchType=And&bc=gAAAACAAEAAA&
https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=227&ver=11&NcaName=Sleep+Testing+for+Obstructive+Sleep+Apnea+%28OSA%29&CoverageSelection=National&KeyWord=sleep+testing&KeyWordLookUp=Title&KeyWordSearchType=And&bc=gAAAACAAEAAA&
https://www.cms.gov/medicare-coverage-database/details/nca-decision-memo.aspx?NCAId=227&ver=11&NcaName=Sleep+Testing+for+Obstructive+Sleep+Apnea+%28OSA%29&CoverageSelection=National&KeyWord=sleep+testing&KeyWordLookUp=Title&KeyWordSearchType=And&bc=gAAAACAAEAAA&
https://www.bcbsnc.com/assets/services/public/pdfs/medicalpolicy/sleep_apnea_diagnosis_and_medical_management.pdf
https://www.bcbsnc.com/assets/services/public/pdfs/medicalpolicy/sleep_apnea_diagnosis_and_medical_management.pdf
http://www.ncbi.nlm.nih.gov/pubmed/25944119
http://www.ncbi.nlm.nih.gov/pubmed/24308652
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16. Chiner E, Andreu AL, Sancho-Chust JN, Sanchez-de-la-Torre A, Barbe F. The use of 
ambulatory strategies for the diagnosis and treatment of obstructive sleep apnea in adults. 
Expert Rev Respir Med. 2013 Jun;7(3):259-73.  
PubMed: PM23734648 

 
17. Sullivan T, Hiller J. Home studies for the diagnosis of sleep disorders [Internet]. Canberra 

(AU): ANZHSN; 2007 Feb. 9 p.  [cited 2015 Aug 20]. Available from: 
http://www.horizonscanning.gov.au/internet/horizon/publishing.nsf/Content/6B81AEB3E7E
E0001CA2575AD0080F344/$File/Feb%20Vol%2015%20No%201%20-
%20Sleep%20Disorders.pdf  

 
Additional References 
 
18. Cruz SD, Littner MR, Zeidler MR. Home sleep testing for the diagnosis of obstructive 

sleep apnea-indications and limitations. Semin Respir Crit Care Med. 2014 Oct;35(5):552-
9.  
PubMed: PM25353100 

 
19. Littner MR. Portable monitoring in the diagnosis of the obstructive sleep apnea syndrome. 

Semin Respir Crit Care Med. 2005 Feb;26(1):56-67.  
PubMed: PM16052418 
 

http://www.ncbi.nlm.nih.gov/pubmed/23734648
http://www.horizonscanning.gov.au/internet/horizon/publishing.nsf/Content/6B81AEB3E7EE0001CA2575AD0080F344/$File/Feb%20Vol%2015%20No%201%20-%20Sleep%20Disorders.pdf
http://www.horizonscanning.gov.au/internet/horizon/publishing.nsf/Content/6B81AEB3E7EE0001CA2575AD0080F344/$File/Feb%20Vol%2015%20No%201%20-%20Sleep%20Disorders.pdf
http://www.horizonscanning.gov.au/internet/horizon/publishing.nsf/Content/6B81AEB3E7EE0001CA2575AD0080F344/$File/Feb%20Vol%2015%20No%201%20-%20Sleep%20Disorders.pdf
http://www.ncbi.nlm.nih.gov/pubmed/25353100
http://www.ncbi.nlm.nih.gov/pubmed/16052418
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