	Portable Devices for Diagnosis of Sleep-Disordered Breathing	Key Messages	What Is the Issue?
	What Did We Do?
	What Did We Find?
	What Does This Mean?
	Abbreviations
	Key Terminology
	Research Questions
	Context and Policy Issues	What Is Sleep-Disordered Breathing?
	How Does SDB Affect People?
	How Is SDB Diagnosed?
	Why Is It Important to Do This Review?


	Objectives
	Methods
	Findings	Quantity of Research Available
	Summary of Study Characteristics	Included Studies for Question 1: Diagnostic Accuracy of Portable Devices for the Diagnosis of SDB
	Included Studies for Question 2: Clinical Utility of Portable Devices for the Diagnosis of SDB
	Included Studies for Question 3: Guidelines for the Use of Portable Devices for the Diagnosis of SDB


	Summary of Critical Appraisal	Included Studies for Question 1: Diagnostic Accuracy of Portable Devices for the Diagnosis of SDB
	Included Studies for Question 2: Clinical Utility of Portable Devices for the Diagnosis of SDB
	Included Studies for Question 3: Guidelines for the Use of Portable Devices for the Diagnosis of SDB


	Summary of Findings	Question 1: Diagnostic Accuracy of Portable Devices for the Diagnosis of SDB
	Question 2: Clinical Utility of Portable Devices for the Diagnosis of SDB
	Question 3: Guidelines Regarding the Use of Portable Devices for the Diagnosis of SDB	Adults
	People With Comorbidities or Complicated Conditions
	People Who Are Pregnant
	Children




	Emerging Evidence	Newer Devices
	Sleep-omics, Big Data, and Personalized Sleep Medicine
	Ingestible Sensors
	Clothing-Embedded Sensors




	Limitations	Generalizability
	Heterogeneity
	Evidence Gaps


	Conclusions and Implications for Decision- or Policy-Making	Summary of Evidence
	Considerations for Future Research
	Considerations for Policy Decision-Making


	Acknowledgements
	References
	Appendix 1: Detailed Methods and Selection of Included Studies for Rapid Review	What Is a Rapid Review?
	Literature Search Methods
	Selection Criteria and Methods
	Exclusion Criteria
	Critical Appraisal of Individual Studies
	Data Extraction
	External Review


	Appendix 2: Selection of Included Studies for the Rapid Review
	Appendix 3: Characteristics of Included Publications
	Appendix 4: Critical Appraisal of Included Publications
	Appendix 5: Main Study Findings
	Appendix 6: Overlap Between Included Systematic Reviews





TOC
Health Technology Review
Portable Devices for Diagnosis of Sleep-Disordered Breathing

Key Messages

What Is the Issue?
	Sleep-disordered breathing (SDB) includes a range of conditions that make it difficult to breathe while sleeping and can lead to heart failure, neurodegenerative diseases, cognitive impairment, and poor quality of life. Many people in Canada have obstructive sleep apnea (OSA), a type of SDB, but they often remain undiagnosed.

	The gold standard for diagnosing SDB is polysomnography (PSG), which is referred to as a level 1 test. PSG is conducted in a sleep laboratory and attended by a sleep technician. Because access to this test can vary, is often limited geographically, and can have long wait times, portable devices for diagnosing SDB have emerged for use at home and may help speed up diagnosis and access to treatment.

	Provincial decision-makers requested this report to assess the evidence available on using portable devices for diagnosing SDB. The findings will inform whether results from these devices can be used with confidence as an alternative to PSG.


What Did We Do?
	We conducted a rapid review to identify and summarize evidence that compared the diagnostic accuracy and clinical utility of these devices as well as evidence-based guidelines published in the past 5 years. Two clinical experts reviewed the report, and 1 expert identified devices to supplement the literature available. We conducted a horizon scan to identify any new devices emerging in the field.


What Did We Find?
	A total of 92 portable sleep devices were identified. Ten systematic reviews were identified that examined the diagnostic accuracy or clinical utility of more than 60 portable diagnostic sleep tests compared to those of PSG. Five guidelines with recommendations for adults or people who are pregnant were identified, of which 1 guideline reported on 6 specific portable diagnostic sleep devices. An expert identified an additional 26 devices to consider. A Canadian guideline on the diagnosis of OSA in children was published in 2026 while this report was being written, and relevant information from that guideline has been included in this report. 

	Sleep diagnostic devices have traditionally been categorized using levels. Unlike PSG studies, tests using devices categorized as level 2, 3, or 4 are unattended by a technician. Level 3 devices usually have at least 3 channels that measure airflow, respiratory effort, and oximetry. Airflow-based measurement is considered necessary to inform diagnosis. Level 4 devices usually have 1 channel measuring blood oxygen saturation and are not generally used for diagnostic purposes. Some emerging or novel devices fall outside these levels.

	Of the 92 devices identified in this report, 25 were identified as having active licensing from Health Canada and are currently being manufactured. Current evidence was identified for 6 of these devices.

	For adults suspected of having OSA, level 3 devices and some wearables (e.g., WatchPAT devices) were generally reported in systematic review evidence as having adequate sensitivity, while level 4 devices tended to have varying sensitivity and specificity. There was less evidence for other devices (e.g., noncontact systems, smartphone-based tools); generally, the evidence reported adequate sensitivity, but specificity varied by factors such as OSA severity and device type.

	For adults, guidelines recommend level 3 sleep tests for adults with a high pretest probability for moderate to severe OSA and who do not have complicated comorbidities such as chronic obstructive pulmonary disease; heart failure; neuromuscular conditions; and physical, sensory, and cognitive impairment. The AcuPebble SA100, Sunrise, WatchPAT 300, and WatchPAT ONE are 4 specific devices recommended for assessing people aged older than 16 years; the WatchPAT 300 device is licensed for sale in Canada.

	There are several evidence gaps regarding the use of portable devices for the diagnosis of SDB in specific populations. Yet, for people who are pregnant, guidelines state that home sleep apnea testing, but not overnight pulse oximetry, can be considered, and for children aged between 6 and 17 years without significant comorbidities, a Canadian guideline published in 2026 recommends PSG to diagnose OSA. It also recommends that overnight oximetry (level 4 testing) should not be used. 


What Does This Mean?
	Some portable sleep devices can be considered for the diagnosis of adults suspected of having moderate to severe OSA who do not have comorbidities. 

	Portable sleep devices are generally not recommended for those who have complicated comorbidities. It is also unclear whether these devices work for people of all genders and/or sexes or for people with darker skin tones given that pulse oximetry cannot accurately measure oxygen saturation in melanated skin.

	Careful consideration should be given to the following points regarding the use of portable sleep devices to diagnose SDB: the patient’s potential SDB severity and the presence of comorbidities; the number of channels the device measures; whether the device uses airflow or indirect measurements potentially generated by artificial intelligence; the accessibility and cost of the device; the security of the patient sleep data collected; whether devices and software are regularly updated or out of use; and the training or education required to support patients administering tests at home and to interpret sleep test results.


Abbreviations
ACE

Agency for Care Effectiveness


AE

adverse event


AHI

apnea-hypopnea index


AI

artificial intelligence


CDA-AMC

Canada’s Drug Agency


COPD

chronic obstructive pulmonary disease


CPAP

continuous positive airway pressure


CPC

cardiopulmonary coupling


HSAT

home sleep apnea test


NICE

National Institute for Health and Care Excellence


OSA

obstructive sleep apnea


PAT

peripheral arterial tonometry


PROGRESS

place of residence, race/ethnicity/culture/language, occupation, gender/sex, religion, education, socioeconomic status, social capital


PSG

polysomnography


QoL

quality of life


REM

rapid eye movement


SASM

Society of Anesthesia and Sleep Medicine


SDB

sleep-disordered breathing


SOAP

Society for Obstetric Anesthesia and Perinatology


SR

systematic review


Key Terminology
Apnea-hypopnea index (AHI): A scale defined as the average number of apneas (breathing completely stops or drops to less than 10% of normal airflow for at least 10 seconds) and hypopneas (partial blockages [i.e., shallow breathing] defined as a reduction in airflow of 30% or more for at least 10 seconds) a patient experiences per hour during sleep.1 This scale is used to diagnose and determine the severity of obstructive sleep apnea (OSA).
Equity-deserving groups: Groups of people who have historically experienced disadvantages and underrepresentation are described as equity deserving. In Canada these groups include but are not limited to Indigenous Peoples, racialized groups, women, people with disabilities, and members of 2SLGTBQ+ communities with diverse gender identities and sexual orientations.2
Gender: “Gender can refer to the individual and/or social experience of being a man, a woman, or neither. Social norms, expectations, and roles related to gender vary across time, space, culture, and individuals.”3 In cases in which the authors of included studies conducted research involving a specific sex or gender group, or in cases in which the authors reported the sex or gender of the population, findings are reported using the terms the study authors originally used.
Home sleep apnea test (HSAT): A portable device that is used to diagnose OSA and can be used outside sleep laboratory settings, such as in a patient’s home or hospital room.4
Obstructive sleep apnea: A sleep disorder characterized by repeated complete (apnea) or partial (hypopnea) collapses of the upper airway. This causes pauses in breathing while asleep, leading to fragmented sleep.5,6
Person who is pregnant or people who are pregnant: These terms refer to anyone who is pregnant and are inclusive of people of all sexes and genders who may experience pregnancy. 
Polysomnography (PSG): A test used to diagnose OSA that monitors breathing activity, snoring, airflow, oxygen levels, heart rate, brain activity, and muscle activity while a patient sleeps.7 Level 1 PSG, which is conducted in a sleep laboratory and is observed by a technologist, is considered the gold standard for diagnosing OSA. Level 2 PSG monitors the same physiologic measures as level 1 PSG but is not observed by a technologist.
PROGRESS-Plus: An acronym used to identify characteristics that stratify health opportunities and outcomes. “PROGRESS refers to place of residence, race/ethnicity/culture/language, occupation, gender/sex, religion, education, socioeconomic status, social capital.” Plus refers to 3 additional factors: “personal characteristics that attract discrimination (e.g., age, disability), features of relationships (e.g., smoking parents, excluded from school), and time-dependent relationships (e.g., leaving the hospital, respite care, other instances when a person may be temporarily at a disadvantage).”8
Sensitivity: As part of diagnostic accuracy, sensitivity is the ability of a diagnostic test to be positive for those who have the condition.9
Sex: The classification of people as either female, intersex, or male. Sex is typically assigned at birth based on a person’s biological traits such as reproductive systems, hormones, chromosomes, and other physical characteristics. Sex is distinct from gender identity.3,10
Specificity: As part of diagnostic accuracy, specificity is the ability of a diagnostic test to be negative for those who do not have the condition.9
Research Questions
	What is the diagnostic accuracy of portable devices for disordered breathing during sleep compared to laboratory-based PSG for people of any age?

	What is the clinical utility of portable devices for diagnosing disordered breathing during sleep compared to PSG for people of any age?

	What are the evidence-based guidelines regarding the use of portable devices for diagnosing disordered breathing for people of any age?


Context and Policy Issues
What Is Sleep-Disordered Breathing?
Sleep-disordered breathing (SDB) includes a spectrum of chronic conditions that can result in fragmented sleep, daytime sleepiness, reduced cognitive function, changes in respiratory airflow, apneas (i.e., breathing interruptions), heavy snoring, hypoxemia (i.e., low blood oxygen levels), brain and sympathetic nervous system activation, and fluctuations in intrathoracic pressure, blood pressure, and heart rhythms.11-15 The International Classification of Sleep Disorders describes 4 types of SDB: central sleep apnea syndromes, OSA, sleep-related hypoventilation disorders, and sleep-related hypoxemia disorder.16
Globally, the prevalence of SDB has been estimated at 24.0% to 83.8% for men and 9.0% to 76.6% for women; for moderate to severe SDB, the estimated prevalence ranges from 7.2% to 67.2% for men and 4.0% to 50.9% for women. OSA is the most common type of SDB; it is estimated that 936 million adults aged 30 to 69 years have mild to severe OSA and 425 million have moderate to severe OSA.17-19 Once diagnosed, patients with SDB may be treated with weight loss strategies, bariatric surgery, continuous positive airway pressure (CPAP), oral appliances, heart failure management, upper airway surgery, oxygen therapy, or phrenic nerve stimulation, among other therapeutic options.20
In Canada, it is estimated that more than 900,000 people have moderate to severe OSA, more than 1 in 4 adults have a high risk for having or developing OSA, and nearly 1 in 5 adults aged older than 45 years is at risk for OSA.17-19 Many individuals in Canada who have OSA are undiagnosed.21 A 2022 study of adults in Canada aged 45 years or older reported the prevalence of OSA was 17.5%, with a higher risk associated with older age, cardiovascular disease, asthma, diabetes mellitus, anxio-depressive symptoms, and arthritis.19
How Does SDB Affect People?
People with SDB or OSA may be more likely to die or to experience heart failure, stroke, neurodegenerative diseases, arrythmias, cognitive impairment, or dementia.11,22-25 They may also be more likely to experience challenges with psychologic functioning, well-being, and social relationships.26 Children may also develop OSA; however, their sleep patterns and symptoms may differ from those of adults (e.g., hyperactivity, irritability, difficulty controlling urination) and may impair their cognition, hinder emotional regulation, and lead to poor school performance.27,28
SBD (and specifically OSA) is not a single uniform disorder but a collection of distinct clinical phenotypes (i.e., there are subgroups of patients who share common clinical presentations), physiologic endotypes (i.e., the anatomic traits that can result in OSA), and polysomnographic patterns (i.e., when during sleep OSA events occur most frequently). These subtypes help explain why patients with OSA may present differently.29 These differences in the presentation of SDB, including OSA, may lead to inequities in access to treatment, especially for equity-deserving groups. There are disparities in sleep health based on gender and/or sex, culture, religion, socioeconomic status, racism, discrimination, neighbourhood segregation, and geographic regions that affect people with different work schedules, economic stresses, and challenges in accessing health care.30-32 OSA is more prevalent in males,19,33,34 among people in rural areas,35 and among some racialized groups (e.g., Asian Americans, South Asian people).36,37 SDB and OSA are also more prevalent in people who are in the postmenopausal stage.19,38 A study of adults in rural Saskatchewan who did not have sleep disorder diagnoses reported individuals with the greatest distances to travel for specialist care were more likely to report OSA symptoms, suggesting decreased health care use among people who live in rural areas.39 Disparities have also been reported in the prevalence of, diagnosis of, and access to treatment for OSA.36,37,40-45 An example of a gender-based disparity is that women tend to have a greater degree of rapid eye movement (REM) related to SDB than men.46
How Is SDB Diagnosed?
SDB is difficult to diagnose given the various symptoms that overlap with other health conditions. Sleep studies to diagnose SDB involve measuring multiple physiologic channels or signals such as breathing, snoring, brain activity, and cardiovascular measures.47 Sleep studies have traditionally been categorized into 4 levels:48,49
	level 1 — full PSG monitoring with at least 7 channels (i.e., electroencephalogram, electrooculogram, chin electromyography, electrocardiogram, airflow, respiratory effort, oxygen saturation), performed in a sleep laboratory with a sleep technician present who attaches sensors to a person’s body

	level 2 — a PSG with at least 7 channels that is portable and unattended (i.e., there is no overnight sleep technician present)

	level 3 — an unattended test that monitors at least 3 signals (sometimes referred to as an HSAT or portable sleep apnea testing);50 in this report, terminology is used as reported by study authors because it is unclear whether all HSATs, level 3 devices, and devices referred to as home sleep tests are all considered the same

	level 4 — an unattended test with 1 channel, sometimes referred to simply as oximetry.


Level 1 tests are conducted in sleep laboratories.51 Level 2, level 3, and level 4 tests are unattended and can be done at home or in other nonlaboratory settings (e.g., long-term care homes, community living settings).49,52,53 If a home sleep test has more channels, its complexity increases. This means that the data can be more difficult to capture in an unmonitored setting, and they can take longer to score and interpret by an expert.50 Some jurisdictions, such as Alberta and British Columbia, have HSAT-accredited clinics that offer level 3 tests that are interpreted by a licensed and accredited sleep physician.49,52,53 Level 4 tests have 1 channel and are not generally used for diagnostic purposes.54,55
Portable HSAT devices have traditionally relied on a subset of signals used in level 1 PSG. The core measurements include photoplethysmography to derive heart rate, airflow, and respiratory effort.54 More recently, next-generation sleep tests and devices have been developed that differ from levels 1 to 4 categorization. A framework called the Sleep, Cardiovascular, Oximetry, Position, Effort, and Respiratory (SCOPER) system was issued in 2011 by the American Academy of Sleep Medicine to measure sleep, cardiovascular, oximetry, body position, effort, and respiratory parameters.48,49
Examples of groupings of newer clinical technologies outside the levels 1 to 4 system include:
	peripheral arterial tonometry (PAT) (i.e., those that detect changes in PAT and demonstrate sympathetic nervous system activation in REM and non-REM sleep)49

	cardiopulmonary coupling (CPC) (i.e., analysis that monitors heart rate variability and from that derives autonomic nervous system changes that can be related to obstruction in airflow);56 this is usually coupled with other signals including oximetry, accelerometry, and gyroscopic signals.


There is also a wide variety of primarily consumer-based technologies available for potential diagnostic use, but they are not approved by scientific and clinical organizations.57,58 These include the following categories (which are not mutually exclusive) and can be features that are part of previously mentioned devices:
	wearables (i.e., body-, finger-, or wrist-worn sensors)49

	nearables (i.e., bed-adjacent or bed-embedded sensors)49

	airables (i.e., video or audio recording systems)49

	ingestibles (i.e., pills that are ingested and can monitor vital signs)49,59,60

	morphic clothing sensors (i.e., sensors in clothing to measure airflow displacement or chest movements).49,59,60


Another way to categorize different sleep tests considers those that are airflow-based and those that are not. Airflow-based measurement is considered essential because it measures nasal or oral airflow directly, while non–airflow-based tests use indirect signals such as PAT and blood oxygen saturation, which cannot accurately identify apnea events or differentiate between sleep apneas and hypopneas.61 Indirect methods are also known to be difficult to interpret in patients with comorbidities such as peripheral arterial disease or cardiac arrhythmias.61
In Canada, primary care physicians, nurse practitioners, specialist physicians, or dentists who suspect a patient has SDB will typically refer them to a sleep specialist for diagnosis at a sleep clinic based on specific patient criteria, although this process differs by jurisdiction.7,39 For example, in Alberta, a primary care physician may refer a patient directly to a specialist or ask the patient to undergo testing at a community-based private clinic; most patients access home testing privately and pay out-of-pocket costs.62
Why Is It Important to Do This Review?
Despite the high prevalence of SDB, and particularly of OSA, in Canada, many people experience symptoms and remain undiagnosed.21 While laboratory-based PSG (level 1) is considered the gold standard for diagnosing sleep apnea, there are often long wait times of several months to more than a year due to a limited number of facilities and sleep testing staff.7,62 Home testing may also be an alternative for those suspected of having uncomplicated OSA (i.e., the absence of related comorbidities).63 Many commercial devices have been developed to test sleep health that individuals can pay for privately. Due to the high number of devices in the market and the varying results these devices produce, there is a need to understand how these portable devices compare to PSG and for which populations they are most suitable.49
The Canadian Thoracic Society published guidelines on the diagnosis and treatment of SDB in 2011, and the British Columbia Ministry of Health published guidance in 2021. While this Canada’s Drug Agency (CDA-AMC) report was being prepared, the Canadian Thoracic Society and the Canadian Sleep Society published a guideline on the diagnosis of OSA in children.64 Previous work by CDA-AMC includes 2 recent reports: 1 published in April 2025 that describes the federal, provincial, and territorial coverage of diagnostic sleep studies (including information on public plans, funding mechanisms, costs, wait times, and patient prioritization)7 and 1 published in August 2023 comparing the diagnostic accuracy, clinical utility, and cost-effectiveness of at-home (level 2) versus in-clinic (level 1) PSG.65 As previous work has been published comparing level 2 PSGs to level 1 PSGs,65,66 we did not include these comparisons in this review.
Objectives
The objectives of this report are to identify portable sleep devices currently being used to diagnose SDB, including OSA, in Canada and to identify evidence on the diagnostic accuracy and clinical utility of these devices. The objective was not to compare portable devices, and this report does not provide formal recommendations.
We conducted a rapid review of systematic reviews (SRs) and guidelines regarding the diagnostic accuracy and clinical utility of available portable devices for diagnosing SDB, including those approved by Health Canada. To support decision-making, the evidence in this report is supplemented with information provided from 2 clinical experts. We also conducted a horizon scan to supplement the rapid review and identify emerging portable devices for diagnosing SDB.
Methods
An information specialist conducted several customized literature searches, balancing comprehensiveness with relevancy, of multiple sources and grey literature. The search for the rapid review was completed on June 3, 2025; the search for the horizon scan was completed on June 6, 2025. Supplementary searches for the horizon scan were completed on July 3 and July 8, 2025.
For the rapid review, 2 reviewers screened citations and selected studies based on the inclusion criteria presented in Table 1. They critically appraised included publications using A MeaSurement Tool to Assess systematic Reviews 2 (AMSTAR 2)67 for SRs and the Appraisal of Guidelines for Research and Evaluation II (AGREE II) instrument68 for guidelines. Because the study designs included in the rapid review were limited to SRs and guidelines, primary studies not included in the SRs may have been missed. For the horizon scan, 1 reviewer screened and selected relevant citations; these were not assessed for quality but were used to identify relevant information. Appendix 1 presents a detailed description of methods and selection criteria for included studies.
Table 1: Selection Criteria for the Rapid Review
	Criteria
	Description

	Population
	People of any age suspected of having SDB by their primary care practitioner

	Intervention
	Portable devices to diagnose SDBa

	Comparator
	PSG (e.g., level 1, level 2, unspecified PSG)

	Outcomes
	Q1: Diagnostic test accuracy (e.g., sensitivity, specificity, positive predictive value, negative predictive value)
Q2: Clinical utility (patient-reported outcomes following diagnostic testing; e.g., QoL, all-cause mortality, CPAP usage)
Q3: Recommendations regarding best practices for portable devices (e.g., appropriate indication, longevity of use)

	Study designs
	SRs, evidence-based guidelines

	Publication date
	Since January 1, 2020


CPAP = continuous positive airway pressure; PSG = polysomnography; QoL = quality of life; SCOPER = Sleep, Cardiovascular, Oximetry, Position, Effort, and Respiratory; SDB = sleep-disordered breathing; SR = systematic review.
aAny portable device for diagnosing SDB, including those that are classified with the level 1 to 4 system, with the SCOPER framework, as wearables, and other categories.
Findings
As of February 2026, a total of 92 portable sleep devices had been identified. Ten SRs that examined the diagnostic accuracy or clinical utility of 60 portable diagnostic sleep tests compared to PSG were identified. Five guidelines with recommendations for adults or people who are pregnant were identified, as well as 1 guideline that reported on 6 specific portable diagnostic sleep devices. An expert identified an additional 26 devices to consider. 
Devices were categorized according to their method of measurement, such as the sensors they include and the physiologic signals they measure. These categories include devices based on airflow measurement, CPC, PAT, and photoplethysmography. Devices that do not fall into these categories were also included.
Table 2 presents the devices considered most relevant to decision-makers in Canada, based on the careful consideration of 1 content expert. Similar information for devices identified in the literature by rapid review is presented in Table 3, Table 4, and Table 5. The devices in this table are presented in alphabetical order, grouped by device type. For each device, we included information on whether the device includes airflow measurement, includes respiratory effort measurements using an effort belt, what its Health Canada medical device licence status is, and whether the manufacturer is active and continues to produce the device.
Table 2: Summary of Portable Sleep Diagnostic Devices
	Device name
	Airflow measurement
	Effort belt measurement
	Health Canada medical device licence statusa
	Manufacturer activeb
	Manufacturer producing devicec

	Flow-based legacyd devices

	Alice PDx
	Yes
	Yes
	Active
	Yes
	Discontinued

	ApneaLink
	Yes
	Yes
	Active
	Yes
	Discontinuede

	ApneaLink Air
	Yes
	Yes
	Active
	Yes
	Yes

	ApneaLink Plus
	Yes
	Yes
	Active
	Yes
	Discontinuede

	ARES Unicorder
	Yes
	Yes
	Active
	Yes
	Yes

	Embletta Gold
	Yes
	Yes
	Inactive
	No
	Nof

	MediByte
	Yes
	Yes
	Active
	Yes
	Yes

	MediByte Jr
	Yes
	Yes
	Active
	Yes
	Yes

	NightOne
	Yes
	Yes
	Active
	Yes
	No

	SnoreSat
	Yes
	Yes
	Active
	Yes
	Yes

	StarDust II
	Yes
	Yes
	Active
	Yes
	Nog

	Flow-based modern devices

	ApneaTrak
	Yes
	Yes
	Active
	Yes
	Yes

	BWMini HST Compass
	Yes
	Yes
	Active
	Yes
	Yes

	DormoVision
	Yes
	Yes
	No match found
	Yes
	Yes

	Embletta MPR Sleep System
	Yes
	Yes
	Active
	Yes
	Yes

	Nomad Air
	Yes
	Yes
	No match found
	Yes
	Yes

	Nox T3s
	Yes
	Yes
	Activeh
	Yes
	Yes

	Onera STS
	Yes
	Yes
	No match found
	Yes
	Yes

	Sleep Apnea Monitor (SAM)
	Yes
	Yes
	No match found
	Yes
	Yes

	Sleep Profiler PSG2
	Yes
	Yes
	Active
	Yes
	Yes

	SleepView Monitor
	Yes
	Yes
	Inactive
	Yes
	Yes

	SOMNOtouch RESP
	Yes
	Yes
	Inactive
	Yes
	Yes

	ZMachine Synergy
	Yes
	Yes
	No match found
	Yes
	Yes

	CPC-based next-generation devices

	SleepImage Fingertip
	No
	No
	No match found
	Yes
	Yes

	SleepImage Ring
	No
	No
	No match found
	Yes
	Yes

	PAT-based next-generation devices

	Somfit
	No
	No
	Active
	Yes
	Yes

	Somfit-D
	No information found
	No information found
	Active
	No information found
	No information found

	WatchPAT 100
	No
	No
	No match found
	Yes
	Noi

	WatchPAT 300
	No
	No
	Active
	Yes
	Yes

	PPG-based next-generation devices

	apZme Dx
	No
	No
	No match found
	Yes
	Yes

	Belun Ring BLR-100X
	No
	No
	No match found
	Yes
	Yes

	EnsoHST
	No
	No
	Active
	Yes
	Yes

	HomeSleepTest REM+ and OtwoFellow
	No
	No
	No match found
	Yes
	Yes

	NightOwl
	No
	No
	No match found
	Yes
	Yes

	Sleepifi Dream
	No
	No
	No match found
	Yes
	Yes

	TipTraQ
	No
	No
	No match found
	Yes
	Yes

	Wesper
	No
	No
	No match found
	Yes
	Yes

	Other devices

	Actiwatch 2
	No
	No
	Active
	Yes
	Discontinued

	AcuPebble SA100
	No
	No
	No match found
	Yes
	Yes

	Masimo Radical Oximeter
	No
	No
	Active
	Yes
	Yesj

	Sansa
	No
	No
	No match found
	Yes
	Yes

	SmartSkin (by X-trodes)
	No
	No
	No match found
	Yes
	Yes

	Sunrise
	No
	No
	No match found
	Yes
	Yes


CPC = cardiopulmonary coupling; MDALL = Medical Devices Active Licence Listing; NA = not applicable; PAT = peripheral arterial tonometry; PPG = photoplethysmography.
Notes: Active indicates the device is listed in the MDALL active listing. 
Discontinued indicates the device is listed as discontinued or has been replaced by a newer model on the manufacturer’s website. 
Inactive indicates the device is listed in the MDALL archive listing but not in the active listing; it is no longer authorized for sale in Canada. 
No match found indicates the device name was not found in MDALL.
aWhether the device is licensed for sale in Canada as a class II medical device according to Health Canada’s MDALL.
bWhether the manufacturer is still active.
cWhether the manufacturer is still producing the device.
dLegacy devices are those that are the standard of care in diagnosing SDB. 
eA more current version of the model is the ApneaLink Air.
fThe manufacturer has 2 other devices called the Natus Embla SDx PSG Amplifier and the Embletta MPR Sleep System.
gNot available for sale on the manufacturer’s website but available on third-party sites; a more current version of the model is the Respironics NightOne.
hThere is an active listing for the Nox T3s System with WristOx2. Nox devices have both FDA and Health Canada clearance.69,70
iThe manufacturer lists WatchPat One and WatchPat 300 on its website. Watch PAT300 is the most current version of the device.
jThere is a similarly named device on the manufacturer’s website called the Radius PPG Tetherless Pulse Oximetry.
Quantity of Research Available
This report includes 15 publications that met the inclusion criteria, including 10 SRs and 5 guidelines. Nine SRs71-79 addressed question 1, while 1 SR80 addressed question 2 and 5 evidence-based guidelines81-85 addressed question 3. Six SRs had broader inclusion criteria than this report, including other comparators,71 other interventions (e.g., level 2 PSG)75,79 or a broader population (e.g., people not at risk of or suspected of having sleep apnea).77-79 Where possible, we reported on the characteristics and results from the subset of studies relevant to this report. When summarizing study characteristics, we present the totality of the evidence found and include all devices included in the SRs, such as those that are licensed for sale in Canada and still being manufactured, those licensed for sale in Canada but no longer manufactured, and those not licensed for sale in Canada and no longer manufactured.
Figure 1 in Appendix 2 presents the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA)86,87 flow chart of the study selection.
Summary of Study Characteristics
Summaries of study characteristics are organized by research question.
Included Studies for Question 1: Diagnostic Accuracy of Portable Devices for the Diagnosis of SDB
We identified 9 SRs71-79 that reviewed the diagnostic accuracy of 58 different portable devices (including 11 licensed for sale by Health Canada) for the diagnosis of SDB, and 7 SRs71-74,76,77,79 had meta-analyses. The SRs had overlap among their included primary studies; a citation matrix describing the degree of overlap between primary studies is presented in Table 25 of Appendix 6. The number of included studies within each SR ranged from 6 to 190; the included studies came from 28 countries, were published between 1986 and 2023, and included between 4 and 2,252 participants. Seven SRs71,74-79 included participants from Canada.
Seven SRs71-77 focused on adults (aged 18 years or older) while 2 SRs78,79 focused on children (aged younger than 18 years). Across SRs, most of the included populations had OSA or were suspected of having OSA; fewer included populations had other types of SDB. One SR74 had information about patients with chronic obstructive pulmonary disease (COPD) undergoing OSA evaluation.
Eight SRs71,72,74-79 reported patient characteristic data from the studies they included, including age and proportions of female and male participants. Three SRs74,76,78 reported male sex, 1 SR reported female sex,74 and 4 SRs71,72,75,79 did not indicate whether they were reporting sex or gender. None of these SRs indicated how data for female or male sex were collected. None of the included SRs reported on other PROGRESS-Plus8 characteristics, such as place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital.
Some SRs included a wide range of types of portable devices75,78,79 while others focused on specific types of devices only, such as digital clinical tools (e.g., smartphones, wearables),71 facial photographs analyzed with artificial intelligence (AI),72 devices with PAT to measure vascular health,76,77 noncontact devices (e.g., devices that use sound, biomotion sensors, or computer vision),74 and wearables that analyzed data using AI.71 We identified evidence for level 3 devices,75,78,79 level 4 devices,75,78,79 and wearables, nearables, and airables.71-77,79
Table 3 shows included devices for question 1 in alphabetical order and by device type (flow or nonflow), licence status, and manufacturing status; 5 devices are licensed for sale in Canada and are still currently being manufactured.
Table 3: Summary of Devices Related to Question 1
	Device
	Airflow measurement
	Licence statusa
	Manufacturer activeb
	Manufacturer producing devicec

	Licensed for sale in Canada, currently being manufactured

	2500A VET
	No
	Active
	Yes
	Yes

	Alice 5 PSG
	Yes
	Active
	Yesd
	Yes

	MediByte
	Yes
	Active
	Yes
	Yes

	Nox T3
	Yes
	Activee
	Yes
	Yes

	Polysmith
	NA
	Active
	Yes
	Yes

	Licensed for sale in Canada, no longer manufactured

	Actiwatch 2
	No
	Active
	Yes
	Discontinued

	Alice PDx
	Yes
	Active
	Yes
	Discontinued

	ApneaLink
	Yes
	Active
	Yes
	Discontinuedf

	ApneaLink Plus
	Yes
	Active
	Yes
	Discontinuedf

	Masimo Radical Oximeter
	No
	Active
	Yes
	Nog

	Stardust II
	Yes
	Active
	Yes
	Noh

	Previously licensed for sale in Canada, no longer manufactured

	Eden Trace II
	No information found
	Inactive
	Nod
	No information found

	LifeShirt
	No
	Inactive
	No
	No

	Morpheus Ox
	No
	Inactive
	Yes
	Uncleari

	POLY-MESAM
	Yes
	Inactive
	No information found
	No information found

	SEER Light series
	No
	Inactive
	Yes
	Unclearj

	Not licensed for sale in Canada, currently being manufactured

	ApneaStrip
	Yes
	No information found
	Yes
	Yes

	Belun Ring
	No
	No information found
	Yes
	Yes

	Model 8008J Infant Flex Sensor with Model 8008JFW Infant FlexiWrap
	No
	Uncleark
	Yes
	Yes

	Sleep&Go
	Yes
	No information found
	Yes
	Yes

	SleepWise
	No
	No information found
	Yes
	Yes

	Somnolter
	Yes
	No information found
	Yes
	Yes

	WristOx2 3150 BLE
	No
	No information foundl
	Yes
	Yes

	Not licensed for sale in Canada, no longer manufactured

	ApneaGraph
	Yes
	No information found
	No
	No

	ApneaGraph Spiro
	Yes
	No information found
	No
	No

	Apnoeascreen I
	No information found
	No information found
	No information found
	No information found

	ApnoMonitor 5
	Yes
	No information found
	Yes
	Discontinuedm

	ApnoMonitor mini
	Yes
	No information found
	No information found
	No information found

	APV2
	No information found
	No information found
	No information found
	No information found

	E4 wristband
	No
	No information found
	Yes
	Discontinuedn

	Eden Trace
	Yes
	No information found
	Nod
	No information found

	EGP800
	No information found
	No information found
	No information found
	No information found

	Embletta 2601-1 PDS X10Xact Trace
	Yes
	No information found
	Yes
	No information foundo

	Embletta Gold
	Yes
	No information found
	Yes
	No information foundo

	Embletta X100
	Yes
	No information found
	Yes
	No information foundo

	eXim
	No information found
	No information found
	No information found
	No information found

	Merlin
	Yes
	No information found
	Nod
	No

	MESAM IV
	No
	No information foundp
	No
	No

	Micro Digitrapper-S
	Yes
	Unclearq
	Yesd
	No

	Morpheus
	No
	No information found
	Yes
	No

	MATRx plus
	Yes
	No information found
	No
	No

	Nellcor N-200 Pulse Oximeter
	No
	No information found
	Nod
	No

	Nemuri SCAN
	No
	No information found
	Yes
	Yes

	NightOwl
	No
	No information found
	Yes
	Yes

	NightWatch system
	Yes
	No information found
	No
	No

	NovaSom QSG
	Yes
	No information found
	Yes
	No

	PT-2 system
	No information found
	No information found
	No information found
	No information found

	Respitrace Plus
	No information found
	No information found
	No information found
	No information found

	Sleep I/T 8 channels
	No information found
	No information found
	No information found
	No information found

	SleepMinder
	No
	No information found
	Nod
	No

	SleepStrip
	No information found
	No information found
	No information found
	No information found

	SOMNOcheck Micro
	Yes
	No information found
	Yes
	Nor

	The Patch
	No
	No information found
	No information found
	No information found

	T-REX TR100A
	No information found
	No information found
	No information found
	No information found

	WatchPAT 100
	No
	No information found
	Yes
	Nos

	WatchPAT 200
	No
	No information found
	Yes
	Nos

	WatchPAT 200U
	No
	No information found
	Yes
	Nos

	WristOx 3100
	No
	No information foundl
	Yes
	No


MDALL = Medical Devices Active Licence Listing.
Notes: Active indicates the device is listed in the MDALL active listing. 
Discontinued indicates the device is listed as discontinued or has been replaced by a newer model on the manufacturer’s site.
Inactive indicates the device is listed in the MDALL archive listing but not in the active listing.
No information found indicates the device name was not found in MDALL.
aLicensed for sale in Canada as a class II medical device according to Health Canada’s MDALL.
bWhether the manufacturer is still active.
cWhether the manufacturer is still producing the device.
dManufacturer is now under a new name, was bought out by another company, or no longer exists.
eThere is an active listing for the Nox T3s System with Wristox2. Nox devices have both FDA and Health Canada approval.69,70
fA more current version of the model is the ApneaLink Air.
gThere are similarly named devices on the manufacturer’s website called the Radius PPG Tetherless Pulse Oximetry and Masimo Rad-G Hand-held Pulse Oximeter.
hNot available for sale on the manufacturer’s website but available on third-party sites; a more current version of the model is the Respironics NightOne.
iThe manufacturer’s website has a page mentioning these devices; however, it is unclear whether they are still available for purchase and/or still being manufactured.
jThe device SEER 1000 is listed on the manufacturer’s website.
kThere is an active licence for the Adult Flexiwrap Sensor Disp.
lMDALL has an active licence for Wristox2 Pulse Oximeter.
mThe manufacturer’s Japanese language site has the Apnomonitor 8 as the most current version of the device. The English version of the website does not list sleep apnea diagnosis devices.
nThere is a newer device, EmbracePlus, that replaced the E4. 
oThe manufacturer has 2 other devices called Natus Embla SDx PSG Amplifier and the Embletta MPR Sleep System. The Embletta is no longer in use.
pA similarly named Poly-Mesam System device was previously licensed.
qThere is an active licence for the Digitrapper PH-Z Recorder.
rNot available for sale on the manufacturer’s website but available on third-party sites.
sThe manufacturer lists WatchPat One and WatchPat 300 on its website. Watch PAT300 is the most current version of the device.
The SRs reported the following diagnostic outcomes for sleep tests:
	sensitivity71-79 (ability of the test to be positive for those with the condition)11

	specificity71-79 (ability of the test to be negative for those without the condition)11

	negative predictive value75,78 (determines true negatives)11

	positive predictive value75,78 (determines true positives)11

	area under the curve73-75,78,79 (determines how well the test can distinguish between those with and without the condition)88

	accuracy71,75 (the percentage of patients correctly diagnosed with the condition when using the test)

	diagnostic odds ratio72,77 (the odds ratio of the test being positive in patients with the disease relative to the odds in patients without the disease)89

	positive likelihood ratio72,77 (how much more likely a positive test is found in patients with the disease compared to those without)11,89

	negative likelihood ratio72,77 (how much less likely a negative test is found in patients with the disease compared to those without)11,89

	Bland-Altman analysis and Cohen’s kappa coefficient75,77 (agreement between 2 measures; in this context, referring to agreement between results from a portable device and from PSG).90,91


Included Studies for Question 2: Clinical Utility of Portable Devices for the Diagnosis of SDB
We identified 1 SR80 with a meta-analysis that addressed the clinical utility of 2 portable devices (each holds an active licence from Health Canada and is currently being manufactured) for the diagnosis of SDB, which identified 3 randomized controlled trials; none had participants from Canada. The SR80 focused on adults suspected of having OSA and provided information on participants’ ages and the proportions of male patients (it was not reported how male was defined). Participant information was not reported for other PROGRESS-Plus criteria8 (i.e., place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, and social capital). Different types of portable sleep monitors were used (e.g., ApneaLink Air, Embla/Embletta) as well as data from level 1 PSG; limited data were provided for analysis. Follow-up time ranged from 4 months to 6 months. Clinical outcomes of interest that the SR searched for included:
	all-cause mortality

	cardiovascular events and correlating risk factors

	CPAP usage

	quality of life (QoL)

	serious adverse events (AEs)

	sleepiness (Epworth Sleepiness Scale scores).


Table 4 shows included devices for question 2 in alphabetical order and by licence and manufacturing status; all devices are licensed for sale in Canada and are currently being manufactured.
Table 4: Summary of Devices Related to Question 2
	Device
	Airflow measurement
	Licence statusa
	Manufacturer activeb
	Manufacturer producing devicec

	Licensed for sale in Canada, currently being manufactured

	ApneaLink Air
	Yes
	Active
	Yes
	Yes

	Embla SDx PSG Amplifier/Embletta MPR Sleep Systemd
	Yes
	Active
	Yes
	Yes


MDALL = Medical Devices Active Licence Listing.
Note: Active indicates the device is listed in the MDALL active listing. 
aLicensed for sale in Canada as a class II medical device according to Health Canada’s MDALL.
bWhether the manufacturer is still active.
cWhether the manufacturer is still producing the device.
dThe SR80 that provided the information for this row referred to 1 device as Embla-Embletta and we retain that reporting in this table. We are aware that there are 2 separate devices, 1 called Embla and 1 called Embletta, according to the manufacturer’s website.
Included Studies for Question 3: Guidelines for the Use of Portable Devices for the Diagnosis of SDB
We identified 5 evidence-based guidelines regarding the use of 6 portable devices for the diagnosis of SDB.81-85 Two of these devices have active Health Canada licences and are currently being manufactured. The guideline development groups were from Singapore,81 the UK,83 or the US82 or were international.84,85 The 2 guidelines from international groups included authors from Canada.84,85 All identified guidelines81-85 assessed the quality of the evidence found using various tools; details are provided in Appendix 4.
A guideline from the National Institute for Health and Care Excellence (NICE)83 in the UK included guidance for adults and children; the remaining guidelines focused on guidance for adults.81,82,84,85 The Society of Anesthesia and Sleep Medicine (SASM) and Society for Obstetric Anesthesia and Perinatology (SOAP) guideline85 was specific to people who are pregnant. Three guidelines81,82,84 included recommendations for people with comorbidities such as COPD, heart failure, opioid use, hypoventilation, or history of stroke.
The SASM and SOAP guideline85 provided recommendations for people who are pregnant, recognizing that not all people who are pregnant may identify as women, while also noting limited research involving people who are pregnant who do not identify as cisgender. The NICE guideline83 also considered how using these devices may affect some equity-deserving groups, including people with darker skin tones, people who have facial hair that they do not want to shave off (e.g., for religious or cultural reasons), and people who may have limited access to a smartphone or internet connection.
Table 5 shows included devices for question 3 in alphabetical order and by licence and manufacturing status; 2 devices are licensed for sale in Canada and are currently being manufactured.
Table 5: Summary of Devices Related to Question 3
	Device
	Airflow measurement
	Licence statusa
	Manufacturer activeb
	Manufacturer producing devicec

	Licensed for sale in Canada, currently being manufactured

	WatchPAT 300
	No
	Active
	Yes
	Yes

	WatchPAT ONE
	No
	Active
	Yes
	Yes

	Not licensed for sale in Canada, currently being manufactured

	AcuPebble SA100
	No
	No information found
	Yes
	Yes

	Brizzy
	No
	No information found
	Yes
	Yes

	NightOwl
	No
	No information found
	Yes
	Yes

	Sunrise
	No
	No information found
	Yes
	Yes


MDALL = Medical Devices Active Licence Listing.
Notes: Active indicates the device is listed in the MDALL active listing.
No information found indicates the device name was not found in MDALL.
aLicensed for sale in Canada as a class II medical device according to Health Canada’s MDALL.
bWhether the manufacturer is still active.
cWhether the manufacturer is still producing the device.
Summary of Critical Appraisal
Appendix 4 provides additional details about the strengths and limitations of the included publications.
Included Studies for Question 1: Diagnostic Accuracy of Portable Devices for the Diagnosis of SDB
All 9 SRs71-79 clearly stated the populations, interventions, comparators, and outcomes of interest in sufficient detail, and the authors of 6 of these SRs71-76 registered protocols before conducting their reviews. All SRs71-79 included searches of at least 2 databases to find relevant studies; 2 SRs72,77 did not include searches of additional sources (e.g., handsearches of reference lists, trial registries), so it is unclear whether their evidence had missing information. Study selection was performed in duplicate for all SRs;71-79 however, 2 SRs77,78 did not have data extraction conducted in duplicate and did not describe how data extraction was conducted, so it is unclear whether there may have been human error in the results reported in these SRs.
All SRs71-79 reported the AHI thresholds the portable devices used, which indicated if devices were being used to assess mild to severe OSA, moderate to severe OSA, or severe OSA. Four SRs74,76-78 stated data had been collected on patient sex, but none described how sex or gender had been reported. The SRs presented little information about health equity variables such as settings (e.g., urban or rural) or participants’ dimensions of diversity based on PROGRESS-Plus8 criteria. This made it challenging to assess how comparable the included studies were, the internal validity of the meta-analysis results, and the applicability of these results to diverse populations.
All SRs71-79 assessed the risk of bias of individual studies with appropriate tools. One SR73 used the Joanna Briggs Institute critical appraisal tool to assess diagnostic test accuracy in the studies and the other 8 SRs71,72,74-79 used the Quality Assessment of Diagnostic Accuracy Studies (QUADAS-2) tool. One SR74 presented the sources of funding for included primary studies, but the other 8 SRs71-73,75-79 did not; this inhibited the ability to assess the risk of sponsorship bias across the evidence.
The 7 SRs that included meta-analyses71-74,76,77,79 used appropriate methods to conduct and combine studies using random-effects models. However, these 7 SRs did not include sufficient investigations of the meta-analysis results, and the SRs had issues such as lack of clarity on whether heterogeneity existed or was explored further; lack of clarity on whether study quality affected results; and lack of discussion on the potential impact of heterogeneity or study quality on their findings.71-74,76,77,79 In addition, 6 SRs71,74-78 discussed high heterogeneity of their evidence base, which may have been attributed to differences in study participants (e.g., age), how sleep apnea was defined and scored (i.e., cut-offs), and different devices used across studies. This made it challenging to determine whether the pooled effect estimates could be applicable to all populations or were precise enough given the variability of studies included in the meta-analyses. Most SRs71-74,78,79 mentioned the lack of generalizability of their results to other populations or to real-world scenarios, and others72-74,76-78 indicated there were not enough data to conduct all planned statistical analyses (e.g., sensitivity analyses, subgroup analyses).
Of the 7 SRs that included meta-analyses,71-74,76,77,79 4 checked for publication bias,72,74,77,79 of which 2 SRs72,79 determined that the assessment indicated no effect on meta-analysis results. For the 5 SRs71,73,74,76,77 that showed publication bias or did not report any results for publication bias, it was unclear whether the authors missed evidence on sleep testing devices that exists but has not been published or available, and whether this affected their results.
All SR groups71-79 reported they had no conflicts of interest; however, the authors of 3 SRs71,74,77 did not report the funding they received to conduct their review, making it difficult to assess any potential biases. One SR74 did not clearly report the citations and/or sources of the studies included in its review, which limited the transparency of this SR and our assessment of overlap of primary studies across all the included SRs in this report.
Included Studies for Question 2: Clinical Utility of Portable Devices for the Diagnosis of SDB
One SR80 clearly presented its research questions and inclusion criteria and described included studies in adequate detail. A protocol was published in advance, and the review authors reported and justified their changes. The search strategy was comprehensive, and risk of bias was assessed and discussed in the results. Sources of funding of the included studies and for the review were presented so that potential biases could be assessed. While meta-analysis methods were appropriate, the pooled analyses included all studies regardless of quality, and sensitivity analyses could not be conducted because there were not enough results; it is unclear whether the pooled effect estimates presented are accurate. Data extraction was not done in duplicate, so it is unclear if there was any human error when recording quantitative information from the individual studies. Publication bias was not assessed, so it is difficult to know whether there were potentially relevant studies that could have been included in the pooled estimates but were not found in the literature search. Heterogeneity in findings was not adequately discussed, which limited a proper assessment of the final results. The SR80 presented little information about health equity variables such as settings (e.g., urban or rural) or participants’ dimensions of diversity based on PROGRESS-Plus8 criteria. This made it challenging to assess how comparable the included studies were, the internal validity of the meta-analysis results, and the applicability of these results to diverse populations.
Included Studies for Question 3: Guidelines for the Use of Portable Devices for the Diagnosis of SDB
Four guideline groups82-85 reported their objectives, health questions, and target populations and involved individuals from a range of relevant professional groups in guideline development. Two groups reported they sought views and preferences from the target population (people with suspected sleep apnea);82,83 it was unclear if the other 2 guideline groups did this.84,85 Three guidelines clearly defined the target users of the devices (i.e., people with suspected sleep apnea; 1 was also specific to people who are pregnant).82,84,85
Four guideline groups82-85 used systematic methods to search for evidence; clearly described the strengths and limitations of the evidence; considered benefits, side effects, and risks; and presented a link between the recommendations and evidence. Three guidelines presented the criteria for selecting the evidence82,83,84 and 3 underwent external review.82-84 One guideline82 provided a procedure for updating the guidance.
All 5 guidelines81-85 clearly presented their recommendations, and 4 considered potential resource implications of using portable devices for the diagnosis of OSA.82-85 The NICE guideline83 presented facilitators and barriers to applications for implementing the use of portable devices for diagnosing OSA, and the authors stated they intended to develop tools to help implement the guidance.
Authors of the Agency for Care Effectiveness (ACE) guideline81 did not report details about their methods for creating the guideline; we referred to ACE’s methods and processes manual,92 which provides its core methodology for developing guidelines. We assumed these methods, which include methods for conducting a systematic search for guidelines and SRs, were followed for the development of its OSA home testing guideline. However, specific details related to how the ACE guideline was developed were unclear, including its objectives, health questions used, the involvement of external groups, the rigour of development, and applicability. This makes it difficult to determine what evidence the authors used to formulate their recommendations, how evidence is linked to their recommendations, if perspectives from all relevant professional groups and from patients were incorporated, and to whom their recommendations are applicable.
None of the guidelines reported funding sources. Two reported competing interests and how they were addressed,82,83 1 reported competing interests but did not report how they were addressed,85 and 2 did not report competing interests.81,84 Without reporting of funding sources and how competing interests were addressed, it is difficult to determine if there were sources of bias in guideline development.
The NICE committee discussed a range of considerations relevant to equity-deserving groups and provided some guidance for clinicians to consider when deciding whether to use a portable device; however, their specific recommendation statements did not refer to equity-deserving groups.83 The guideline by Chang et al.84 noted differences in the prevalence of OSA by sex as well as the impact of menopause on OSA risk, but it did not provide relevant recommendations. The SASM and SOAP guideline85 also noted the lack of studies involving people who are pregnant and are not cisgender. Thus, although their recommendations were for people who are pregnant, most of the research used to inform their guidance focused on people who are pregnant who were referred to as women.
Summary of Findings
Appendix 5 presents additional details regarding the main study findings.
Question 1: Diagnostic Accuracy of Portable Devices for the Diagnosis of SDB
Seven71-77 of the identified SRs focused on adults (aged 18 years or older), and 2 SRs78,79 reported on the diagnostic accuracy of portable devices for diagnosing SDB in children. We found diagnostic accuracy results for 58 devices. The diagnostic accuracy findings are summarized in Table 6. There was some overlap in the primary studies included in the SRs; the pooled estimates from separate reviews thus contain some of the same data. A citation matrix describing the degree of overlap between primary studies is presented in Table 25 of Appendix 6.
Table 6: Diagnostic Accuracy by Device Type for Adults and Children
	Type of device
	Diagnostic accuracy in adults
	Diagnostic accuracy in children

	Level 3 devices
	For adults in general:
	devices generally had adequate sensitivity, with varying specificity depending on OSA severity in the population75

	devices often underestimated the AHI,75 which may lead to an underestimation of a patient’s OSA severity (i.e., suggesting that their OSA is less severe than it is), which in turn may lead to inappropriate management for their OSA.


For adults with COPD:a
	devices tended to have moderate to high sensitivity and specificity (at least 74% and 78%, respectively).75


	At AHI cut-offs of at least 5 or 10 events per hour:78
	all devices had high specificities

	most had high sensitivities while a few had moderate sensitivities

	no studies had poor sensitivities or specificities.



	Level 4 devices
	For adults in general:
	ApneaLink (approved by Health Canada93,94) had moderate to high sensitivity (≥ 64.5%) with specificity varying by scoring method.75

	Pulse oximetry had moderate to high specificity (≥ 63%) while sensitivity ranged widely.75

	In general, sensitivity and specificity improved when more parameters were measured, though this varied by device.75


For adults with COPD:a
	These devices tended to have slightly lower sensitivity and specificity for these patients compared to when they are used for the general population (60% and 63% respectively).75


	While several studies reported high sensitivity or specificity, few reported having high sensitivity and specificity, especially at lower AHI cut-offs.78
At an AHI cut-off of ≥ 10 events per hour:78
	for oximetry-based devices (with conventional analysis or APMLA) and non–oximetry-based devices with conventional analysis, approximately half of the relevant studies reported having a balanced set of high sensitivity and specificity

	for non–oximetry-based devices assessed with APMLA, very few or no studies reported a model with both high sensitivity and specificity.


For the ApneaLink series (approved by Health Canada93,94):
	1 study of ApneaLink Plus found high sensitivity but poor specificity78

	1 study of the ApneaLink reported moderate to high sensitivity and a wide range for specificity.79



	Wearables
	In general, these devices tended to have high sensitivities (≥ 84.6%) with varying specificities, and they tended to perform better at higher AHI thresholds (i.e., if trying to detect OSA that is at least moderate or severe).77
	SleepStrip studies ranged widely in their reported sensitivity and specificity.75

	WatchPAT studies tended to have high sensitivities with varying specificities:71,75
	sensitivity was highest at lower AHI thresholds and decreased at higher thresholds; the reverse trend was seen for specificity76,77

	AHI estimates tended to be biased, with the percentage error ranging from 121% to 360%;75 agreement between WatchPAT and PSG was especially poor when assessing patients for mild (AHI = 5 events to 14.9 events per hour) or moderate sleep apnea (AHI = 15 events to 29.9 events per hour);77 agreement was highest when assessing patients for severe sleep apnea (AHI ≥ 30 events per hour).77



	For other wearables, devices tended to have sensitivities of at least 70% with varying specificity by device.75


	WatchPAT (approved by Health Canada95,96) and WristOX2 3150-BLE (approved by Health Canada69) tended to report moderate to high sensitivities and moderate to high specificities.78,79

	Noncontact systems
	Devices that assess sound and movement and other device categories (e.g., smartphone-based tools, other digital tools, and AI models based on craniofacial photographs) generally reported high sensitivity with varying specificity.72‑75
	For mattress systems, 1 study reported high specificity and moderate to high sensitivity.79


AHI = apnea-hypopnea index; AI = artificial intelligence; APMLA = automated processing and machine learning analysis; COPD = chronic obstructive pulmonary disease; OSA = obstructive sleep apnea; PSG = polysomnography.
aWe did not identify evidence for other comorbidities.
Having trouble reading this table? View it online: https://canjhealthtechnol.ca/index.php/cjht/article/view/HC0110.
In the SRs for adults, most did not report if there were any differences between patient groups; only 1 relevant primary study included in 1 SR73 reported on differences between female and male patients, though they did not state how sex and/or gender were defined. No other information was identified regarding whether the diagnostic accuracy of portable devices for adults may differ by any other PROGRESS-Plus8 criteria (i.e., place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital).
For the findings specific to adults with COPD as well as the SRs focused on children, no information was identified regarding whether the diagnostic accuracy of portable devices may differ by any PROGRESS-Plus8 criteria (i.e., sex or gender, place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital).
Question 2: Clinical Utility of Portable Devices for the Diagnosis of SDB
One SR with meta-analysis80 was identified that assessed the clinical utility of portable sleep diagnostic devices compared to level 1 PSG in adults. For patients who were assessed using level 3 and level 4 devices, at a follow-up of 4 to 6 months, no statistically significant differences were identified in assessed outcomes, including sleepiness (as measured using the Epworth Sleepiness Scale), QoL, use of CPAP, or AEs (i.e., serious AEs, including cardiovascular events and correlating risk factors).
None of the included primary studies reported all-cause mortality. In addition, no information was identified regarding the clinical utility of these portable devices for the assessment of children or whether the clinical utility of these portable devices may differ by any PROGRESS-Plus8 criteria.
Question 3: Guidelines Regarding the Use of Portable Devices for the Diagnosis of SDB
Adults
Three guidelines81,82,84 recommend that home testing can be used for patients who have a high pretest probability of sleep apnea. These guidelines also recommend against the use of a level 3 test or recommend a level 1 PSG over a level 3 test for patients who do not have a high pretest probability of sleep apnea. Unattended portable testing is not recommended,82 and a specialist trained in sleep medicine and appropriately accredited to interpret PSG data should assess the patient and review and interpret HSAT data.81 For people aged 16 years or older, the specific devices recommended to diagnose OSA hypopnea syndrome are AcuPebble SA100, Sunrise, WatchPAT 300, and WatchPAT ONE.83
No guidelines had recommendations for specific equity-deserving groups. However, the NICE guideline83 recommends that when deciding whether to use portable devices for diagnosing OSA hypopnea syndrome, clinicians should consider some factors that may affect the accuracy and/or usage of the device. The guideline also provides summaries of discussions about care decisions for equity-deserving groups:
	It is important to note that the diagnostic accuracy of devices that use light-based technologies such as PAT may vary with skin tone, but it is unknown if this can disadvantage or harm the health of people with darker skin tones. Clinical experts who helped develop the NICE guideline83 stated that they believed these devices were unlikely to affect clinicians’ abilities to accurately diagnose sleep apnea. Overall, the guideline committee indicated that portable devices that use light-based technologies are appropriate for people with darker skin tones; however, they also highlighted it would be beneficial to have data regarding the accuracy of these devices for people with darker skin tones to determine whether any devices should be recommended over others, given that the studies reviewed for the guideline provided no evidence based on skin tone.

	Some devices attach to the neck or chin, requiring any hair in these areas to be removed for the device to attach properly. This may present an obstacle for people who have facial hair or beards who do not want to shave for a sleep study (e.g., for religious or cultural reasons). For such individuals, appropriate alternatives should be offered (e.g., a device that attaches to the finger).

	Some people have limited access to the internet, may not have smartphones that are a compatible with specific testing devices, or may not be comfortable using smartphones. These factors should be considered when deciding if home testing with a portable device is appropriate.


People With Comorbidities or Complicated Conditions
Three guidelines81,82,84 provided recommendations related to people with comorbidities or complicated conditions. Overall, the recommendations were based on weak or low-quality evidence (e.g., observational evidence or expert opinion).
Indications for which a level 3 test was not recommended and/or a level 1 PSG was recommended instead of a level 3 test included:
	severe pulmonary, cardiovascular, or neuromuscular comorbidities,81,82 such as:
	COPD81,84

	medication-related comorbidities (e.g., those related to opioids, sedatives, hypnotics)

	heart failure with reduced ejection fraction84

	potential respiratory muscle weakness caused by neuromuscular conditions81

	awake hypoventilation or high risk for sleep-related hypoventilation81



	history of stroke81,84

	severe sleep disruptions,82 such as:
	severe insomnia81

	sleep-related movement disorders (e.g., periodic limb movement disorder)81

	parasomnias (e.g., REM behavioural disorder)81

	nocturnal seizures81

	disorders of central hypersomnolence81

	central sleep apnea82



	physical, sensory, and cognitive impairment.82


Other criteria for situations in which using a level 3 test was not recommended or was considered potentially inappropriate include:
	patients using long-term home oxygen therapy81

	patients with chronic opiate medication use81

	environmental or personal factors precluding adequate data acquisition and interpretation from HSAT devices81

	patients who will not pursue therapy (e.g., those at or near the end of life)82

	patients with chain of custody concerns.82


One guideline84 also explicitly recommended against using oximetry for people who:
	have heart failure with reduced ejection fraction (based on a few observational studies)

	have documented atrial fibrillation (based on case reports or expert opinion or reasoning)

	have had a stroke (based on case reports or expert opinion or reasoning).


No recommendations were provided specifically for female patients.
People Who Are Pregnant
Based on 1 guideline:85
	HSAT devices may be used for people who are pregnant 

	overnight pulse oximetry to diagnose OSA in people who are pregnant is not recommended

	repeat diagnostic testing in the postpartum period for people diagnosed with OSA during pregnancy can be considered, though the recommended timing is unknown.


Children
We did not identify guidelines that explicitly recommended or discouraged the use of portable devices for the diagnosis of SDB in children in our literature searches; however, a Canadian guideline64 was published on this topic in 2026 while this report was being prepared. That guideline recommends that level 3 devices may be considered for the diagnosis of children aged between 6 and 17 years without significant comorbidities only if PSG is unavailable; it also recommends that overnight oximetry should not be used.64 The 2024 NICE guideline,83 which is intended for adults and children, states that more research is required involving people aged younger than 16 years. 
Emerging Evidence
A horizon scan search was conducted to capture newer evidence on portable devices that were not identified via the rapid review.
Newer Devices
The articles identified in the horizon scan included information on device categories that were already covered in the rapid review, such as those that used AI, were wearables, were noncontact (i.e., nearables), used audio or video recordings, or incorporated smartphone applications or smartphone monitoring capabilities.49 Although some specific devices identified in the horizon scan search were not the exact models identified in the SRs, they still fit into the existing categories for sleep tests and differed on technical details such as the number and type of parameters or channels measured, where the devices are placed on the body or in the sleep environment, or how they process data. For example, 1 is a fingertip-worn device that uses accelerometer and photoplethysmography sensors and linkage to an AI system to detect sleep apnea.97 Other devices also come in different formats, such as reusable or disposable devices; disposable devices may be considered more accessible to some because they can eliminate the need to save and ship the device after use, or because they avoid hygienic contamination issues (e.g., a concern that was present during the height of the COVID-19 pandemic).98,99
Newer categories of portable sleep devices found in the horizon scan search were sleep-omics to personalize sleep testing,100 ingestible sensors, and clothing-embedded sensors.
Sleep-omics, Big Data, and Personalized Sleep Medicine
One category of sleep testing devices not found in the rapid review but identified in the horizon scan search is sleep-omics and personalized sleep medicine. Sleep medicine has relied on the AHI to determine OSA severity, but researchers and clinicians understand that sleep has complex pathways at the molecular and neuronal levels with several phenotypes; there are other symptoms outside the AHI that are important and not captured in current sleep diagnostic methods (e.g., fatigue, hormones, immunologic functions, and comorbidities).31,100-10 People with similar AHI scores can have different physiologic symptoms and prognoses.101
Omics approaches simultaneously measure thousands of molecular targets at the individual level to provide personalized understandings and management of disorders rather than one-size-fits-all approaches.31,101 More recently, omics for other clinical areas, such as food-omics for nutrition and spiro-omics for lung biology, have emerged; the overall goal is to capture information on a range of factors such genes, environment, physiology, and behaviours.104 In omics approaches, big data, (i.e., large datasets) can be used to analyze several types of sleep information to provide insights on sleep neurophysiologic mechanisms, sleep disorder surveillance, sleep phenotyping, and risk prediction so that interventions can be targeted to individuals based on underlying conditions.31 Some studies have shown that AI data–driven models can provide more information about sleep that may not be captured in traditional diagnostic criteria such as arousal thresholds and upper airway collapsibility.100 With the popularization of wearable devices that can collect large amounts of data, personalized sleep medicine may be able to help with diagnostic testing for SDB in the context of individual genetic factors, demographic characteristics, lifestyle data, and psychological information.100
Ingestible Sensors
A pill that monitors patients’ vital signs has been developed to evaluate apnea events;49 a person ingests this pill that measures real-time data from the gastrointestinal tract and wirelessly transmits heart rate and respiratory rate to create a sleep study report.59 The pill can remain in the body for several days and is thought to overcome challenges with current diagnostic methods such as complicated physical electrodes connected to the body, costs, accuracy, and difficulty of use in unsupervised settings.59 One trial in humans with 10 participants reported that heart rate and respiratory rate results were similar between the pill and PSG, indicating the potential of this pill to be used in sleep studies following further pill development and human trials.59
Clothing-Embedded Sensors
Wearable morphic sensors can be embedded in clothing to measure sleep parameters such as heart rate and respiratory rate without skin contact or complicated device set-up.49,60 These morphic sensors use the resistance of the special clothing material to gauge how the ribcage moves during respiration, and in some cases these garments are washable and reusable.60,105 One trial with 32 participants reported that sleep measures such as respiratory rate and interbreath interval obtained from morphic sensors were accurate compared to those obtained with PSG sensors, showing that wearable morphic sensors can be a future alternative to traditional sleep tests.60
Limitations
Generalizability
Across the 9 included SRs71-79 that examined diagnostic accuracy, 7 had primary studies with participants in Canada;71,74-79 because of the range of evidence from across the globe (28 countries), it is unclear how the overall findings are generalizable to people in Canada or to specific settings in Canada. The clinical utility results we found80 were from studies of adults and did not have participants from Canada, so the generalizability to Canada is unknown, and the assessment of clinical utility in children is also unknown. This report mostly focused on populations of people with suspected OSA, so the findings may not be generalizable to populations of people who have different types of SDB. Most of the clinical evidence did not report on whether sex or gender had been documented or on the proportions of the population that were of different sexes or genders. No clinical evidence for diagnostic accuracy or clinical utility reported on other PROGRESS-Plus8 criteria, such as place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital; it is unclear whether the evidence found in this report is applicable to specific populations based on race, culture, or socioeconomic conditions or what the diagnostic capabilities of portable devices are in the context of various health inequities. Although 1 guideline83 noted considerations for people with darker skin tones, facial hair, or lower degrees of comfort with using technologies, the specific recommendation statements were not directly related to populations with these considerations.
Some of the primary studies included in the SRs were conducted in hospital settings, and 2 SRs71,80 noted that many included studies were conducted in hospital. It is unclear if the evidence would be different if the devices in these studies were used at home.
The target populations for the guideline recommendations included any adults,81 adults with chronic insomnia disorder or OSA,82,84 adults with suspected OSA,83 or people who are pregnant and have suspected OSA.85 None of the guidelines we found in our literature searches were about other types of SDB or were specific to children, so the generalizability of findings of this report to younger populations is unknown. While this report was being written, a Canadian guideline64 with recommendations for diagnosing OSA specifically in children was published; further work is needed to review and appraise this guideline.
Heterogeneity
Due to the large amount of published evidence on portable sleep diagnostic devices, there were several differences between the included SRs and the primary studies they included, which made it difficult to interpret the evidence overall. One source of heterogeneity we noted was there are more than 40 different devices reported across this evidence based on brand or device type. The SRs and guidelines also categorized the devices differently. For example, the Khor et al. (2023) study75 grouped the ApneaLink series under level 4, while the Landry et al. (2024) study78 categorized the ApneaLink Plus as a device that does not fit the level 3 or level 4 definitions. For this report, we presented results based on the categories the SR authors used, as they often presented pooled estimates or ranges for each category; where possible, we also tried to present findings from the same devices together.
This differential reporting and categorizing of devices present challenges when interpreting results and making meaningful inferences about whether certain devices, or certain groups of devices, have diagnostic accuracy or clinical utility. For example, devices in 1 category may differ in their accuracy due to a range of factors, such as what they are measuring, what sensors they are using, where the sensors are located, and how the data are analyzed. Our report was designed to present results by device group (i.e., level 3, level 4), and analyzing results by each device brand was beyond the scope of this report. Studies also varied in the AHI cut-offs their devices used; this may indicate that different devices are more accurate at detecting specific severities of OSA (e.g., at detecting severe OSA only, or at least moderate OSA).
The differences in device brands and types that we observed in the evidence is also corroborated by the high statistical heterogeneity across the evidence that SR authors noted: 6 SRs71,74-78 found high heterogeneity and 4 SRs72,73,79 did not assess heterogeneity or explore it further. The authors of 1 SR75 did not conduct a meta-analysis because they noted the results were too different to combine into a pooled effect estimate. There was also heterogeneity among the evidence-based guidelines identified for this report. Guidelines varied in how they assessed the evidence and developed recommendations. They also varied in how they reported the strength of recommendations and the quality of evidence, which limits the ability to determine if or when a recommendation should be implemented in practice.
Evidence Gaps
We identified several evidence gaps regarding portable devices for the diagnosis of SDB for which updated summarized research may be needed, including:
	diagnostic accuracy and clinical utility:
	for populations with forms of SDB other than OSA

	for people with different comorbidities; several guidelines81,82,84 recommend using portable devices for patients without specific comorbidities, often due to limited and/or low-quality studies available involving patients with comorbidities

	in real-world settings, considering contextual factors; more research may be needed to understand how devices work in nonlaboratory settings with variables such as air quality, temperature, bedroom design, and bed materials106,107

	for equity-deserving groups and populations with different characteristics such as sex, gender, or other PROGRESS-PLUS8 criteria; it is unclear from the evidence in this report whether portable sleep testing devices have been tested in equity-deserving groups or whether they work in these populations

	for people with darker skin tones, devices with sleep test parameters that use light-based technologies (e.g., pulse oximetry) have a known inability to accurately detect blood oxygen saturation in these populations; 1 guideline83 in our report indicated that more research is needed in this area



	clinical utility:
	for all-cause mortality

	for children



	evidence-based guidelines for children aged younger than 2 years.


Conclusions and Implications for Decision- or Policy-Making
This report summarizes a rapid review of SRs on the diagnostic accuracy and clinical utility of portable devices for the diagnosis of SDB compared to PSG for people who have or are suspected of having SDB. We also searched for guidelines on the use of portable devices in this population. To supplement this work, we engaged 2 content experts and conducted a horizon scan to identify emerging devices. We did not compare portable devices to one another.
Summary of Evidence
As of February 2026, a total of 92 portable sleep devices for diagnosing SDB were identified. Ten SRs that examined the diagnostic accuracy or clinical utility of 60 portable diagnostic sleep tests compared to PSG were identified. Five guidelines with recommendations for adults or people who are pregnant were identified, as well as 1 guideline that reported on 6 specific portable diagnostic sleep devices. An expert identified an additional 26 devices to consider.
This report included 9 SRs71-79 that addressed diagnostic accuracy in adults and children, 1 SR80 that addressed clinical utility in adults, and 5 evidence-based guidelines81-85 with recommendations for adults, people who are pregnant, and people with comorbidities such as COPD, heart failure, opioid use, hypoventilation, or history of stroke. The results from our horizon scan identified devices that were similar to those identified in the rapid review as well as emerging themes in this area (e.g., sleep-omics and personalized medicine, ingestible devices, and clothing-embedded sensors).
Based on the rapid review, there is a wide range of portable sleep devices with different diagnostic capabilities. Overall, those with a higher number of sleep measures tended to be more accurate than those with fewer parameters when compared to PSG, though this varied between studies and devices. However, most of the devices found in our rapid review of the literature from the past 5 years are not licensed in Canada and/or are no longer manufactured.
	Diagnostic accuracy
	Overall, for adults, level 3 devices and some wearables generally have adequate sensitivity, with varying specificity depending on factors such as OSA severity and device type. Among wearable devices, WatchPAT tended to report high sensitivity, while other devices had more variable results.71,75,77-79 Level 4 devices tended to vary more widely in their sensitivity and/or specificity.75 Noncontact systems and other device categories (e.g., smartphone-based tools) also tended to report high sensitivity and varying specificity, but there were typically few studies for each device.72-75,79

	For adults with COPD, level 3 devices had moderate to high sensitivity and specificity, while level 4 devices tended to have lower sensitivities and specificities compared to results for the general population.75 We did not identify evidence for other comorbidities.



	Clinical utility
	One SR80 found little to no differences between adults suspected of having OSA who were assessed using level 3 or level 4 devices and those assessed using level 1 PSG in terms of sleepiness, QoL, CPAP usage, or selected AEs. This SR did not identify any studies that assessed all-cause mortality or studies that included children.



	Guideline recommendations
	Guidelines recommend that portable devices can be used for adults who have a high pretest probability of sleep apnea and do not have complicated conditions such as COPD, heart failure, or neuromuscular conditions.81,82,84 HSAT devices can be used for people who are pregnant, but using pulse oximetry in this population is not recommended. One guideline83 recommended 4 specific devices for people aged 16 years or older: AcuPebble SA100, Sunrise, WatchPAT 300, and WatchPAT ONE.

	Based on information from a Canadian guideline64 published in 2026, level 3 devices can be considered for children aged between 6 and 17 years only if PSG is unavailable; overnight oximetry should not be used.




Considerations for Future Research
Further clinical research may be needed in the following areas:
	populations with SDB conditions other than OSA (e.g., central sleep apnea syndrome) 

	clinical utility of sleep diagnostic tests in adults (as only 2 device types were found for this report)

	clinical utility of sleep diagnostic tests in children (as no evidence on clinical utility was found for this population)

	clinical utility of sleep diagnostic tests on all-cause mortality outcomes for people of any age

	high-quality evidence on whether sleep diagnostic tests work in people with darker skin tones

	better-quality pooled statistical analyses given the high heterogeneity in device types.


Given the large number of different devices (each with different measurements) and the different ways to categorize devices (using levels 1 to 4, SCOPER, or airflow categories not found in this report), standardization is needed to help compare devices. Given that commercial devices are being widely used by the public, there is a need for coordination between academic researchers, patients, health professionals, and the private sector to ensure devices are valid, accurate, and can be integrated into health care. Previous studies have shown that level 3 and level 4 tests may underestimate AHI scores, which have traditionally been used to indicate the severity of sleep apnea, and they may be poor at detecting arousal, body position, seizures, REM sleep, and the difference between central and obstructive events.4,108 Standardization may involve creating frameworks to determine which sleep variables should be recorded and how sleep data are recorded; having certification for sleep software that meets certain standards; and implementing a transparent information technology infrastructure for data.109
Additional research should also consider better reporting of population information such as sex, gender, age, AHI scores, comorbidities, and PROGRSS-Plus criteria to include equity-deserving populations in research studies — and to understand whether and how sleep tests can accurately detect SDB in these populations. In this report, 1 of the 5 guidelines discussed how device accuracy may vary with skin tone,110 yet none of the SRs mentioned including populations with different skin tones, even though it is known that pulse oximetry is inaccurate in people with darker skin tones.40,111 Although there are differences in OSA prevalence by sex,84 the identified SRs did not report if they assessed differences in accuracy based on participants’ sex and/﻿or gender. It is unclear if the devices have the same diagnostic accuracy or clinical utility for all sexes or genders. Several guidelines that we found recommend against using portable devices and/or recommended a level 1 PSG over portable devices or testing at home due to limited evidence for their use by people with comorbidities and/or complex conditions.81,82 Conducting more research involving people with different health conditions is important because people with comorbidities can also experience sleep issues.112
The use of AI with sleep testing devices is an important consideration as more sleep testing devices are being designed to include AI functionalities. We included 2 SRs that indicated devices that use AI have at least moderate sensitivity and/or adequate accuracy for adults.72 Our screening identified 1 SR with a meta-analysis113 that included studies that used machine learning models to detect OSA using breathing sound recordings; however, we excluded it from this report because its included studies compared these results to HSAT results instead of to PSG. The results from this SR113 showed high sensitivities and specificities in populations with high OSA prevalence (i.e., at risk of OSA) with smartphone recordings, which did not differ by sex. However, another SR included in our review that focused on children78 reported few studies had AI models with both high sensitivity and high specificity in this population. Taken together, this research indicates that devices that use AI may be important for diagnosis, but current models may be more accurate for adults and less accurate for children. AI models used together with sleep testing devices may improve over time, though clarity is needed regarding which models and devices are accurate and capture data securely. Further developments, including new measures and methods of analysis, may help improve the performance of newer devices. Developers and manufacturers should work to ensure the datasets used to develop and test these AI models include data from diverse populations to ensure certain groups are not underrepresented. CDA-AMC has done work in this area to highlight challenges and ethical considerations to weigh when using AI in health care.114,115
Considerations for Policy Decision-Making
Decision-makers and health professionals may choose to use the evidence from this report to inform decisions about whether portable sleep devices can be used for people with OSA or who are suspected of having OSA. The evidence in this report from SRs indicates that portable devices are often less accurate compared to PSG, though some portable sleep devices (e.g., WatchPAT devices) appear to have adequate sensitivity for adults; accuracy may improve if devices were to measure additional sleep parameters. Guidelines recommend that portable devices can be used for adults who have a high pretest probability of having sleep apnea and do not have complex health conditions.81-83 Level 3 devices can be considered for children aged between 6 and 17 years without significant comorbidities only if PSG is unavailable; overnight oximetry should not be used.64
There are several considerations that decision-makers may choose to take into account, such as what sleep parameters the device is measuring (airflow or indirect methods), whether the device is still being manufactured, whether the device’s software is still updated regularly to ensure accuracy and compliance with security standards, and population characteristics (e.g., people suspected of having at least moderate OSA, those with darker skin tones, people with comorbidities). Health professionals should also consider the list of comorbid conditions that would make the use of HSAT devices inappropriate, such as COPD; heart failure; neuromuscular conditions; and physical, sensory, and cognitive impairments. The information in this rapid review can also be contextualized to Canada by using the 2025 CDA-AMC Environmental Scan of federal, provincial, and territorial coverage of sleep studies.7
In cases in which level 1 or level 2 PSGs are available, these testing options offer better accuracy than level 3 or level 4 sleep tests or other portable sleep testing devices because they allow for the monitoring of more physiologic measures, can help provide a more complete picture of a person’s sleep, are set up by trained technicians, and have been recommended for people with comorbidities. Attended and unattended PSGs may take up more health system resources such as clinics and equipment, staff to schedule and conduct testing, experts to analyze the results, and any additional coordination between primary care and specialists.
Funding for and access to sleep tests also vary across Canada by province or territory and by sleep test level.7 In cases in which PSGs are not easily available and health professionals need to use portable sleep testing device results, they should ensure they consider the risks and challenges, such as how to set up devices correctly and interpret their results, battery requirements and equipment maintenance, and privacy of sleep data.116 Some devices may also need to be used over multiple nights due to night-to-night variability, especially for people with mild or moderate sleep apnea; research has shown that performing at least 3 tests is ideal for diagnostic accuracy.117
Further considerations need to be made for devices that incorporate AI algorithms to analyze sleep data for OSA diagnoses. Many systems lack transparency about how the underlying algorithms make decisions, which makes it difficult for clinicians and patients to understand and trust their outputs.118 These algorithms can also perpetuate biases in multiple ways, such as if they are trained using unrepresentative data.119 For example, AI algorithms based on population data that exclude certain demographic groups can result in inaccurate diagnoses and misunderstanding or misrepresentation of the diversity in experiences of a health condition.119 This can lead to biased medical decisions, raising important concerns about equity in diagnosis.119 Finally, the privacy and security of patient data must be carefully considered and protected when AI platforms are used to analyze patient information.120
Decision-makers can consider the following potential advantages portable testing devices may have over PSG:
	Portable devices may provide an option for some patients who cannot undergo a level 1 PSG (e.g., patients with physical or mental disabilities,121 children aged 6 to 17 years without significant comorbidities who do not have access to PSG).64

	They may provide improved access to testing and convenience, which could help address long wait times in Canada.

	Portable devices may provide a more accurate real-world representation of how a patient regularly sleeps given contextual factors such as culture, familial and personal routines, at-home environment, and equipment (e.g., air quality, temperature, bed firmness), rather than in an unfamiliar laboratory setting.83


It may also be helpful for health professionals to consider the needs of population groups, including equity-deserving groups, when making clinical decisions related to sleep testing.
	Sex and/or gender: OSA is more prevalent in male patients and in people in the postmenopausal stage.19,33,34 Studies have also reported associations between hormone levels and sexual function and the severity of AHI scores that are used to assess sleep apnea.122 Hormonal levels of estrogen, progesterone, and testosterone can also be associated with sleep disorders, such as effects on respiratory control during the menstrual cycle,122 and people with OSA can be at risk of metabolic and endocrinal disorders.123 These are important considerations for members of 2SLGBTQ+ communities and/or for those who may be taking hormones for hormone therapy or gender-affirming care.124

	People living in rural or remote areas or those with accessibility challenges: People in Canada who live in rural or remote communities often face longer wait times for OSA diagnosis compared to people living in urban centres.125 These people and those with accessibility challenges must consider the time, effort, and costs of travel (e.g., overnight accommodations).62 This may make it difficult for them to access diagnostic services and can lead to delays in treatment and worsened health.

	Differences affecting racial and/or ethnic groups:
	In the US, Black people with OSA tend to experience more severe apnea, have higher subjective sleepiness, use CPAP treatments less, and may not be diagnosed or treated until their disease severity is greater. This may in part be due to less screening of and fewer referrals for these individuals in primary care settings, overlap of their symptoms with other conditions, cultural factors (e.g., distrust in the medical system), and diagnostic testing devices being designed for people with lighter skin.40,41 These devices are inaccurate in people with darker skin; for example, light-based technologies such as pulse oximetry, produce inaccurate results for people with darker skin, which can lead to the underdiagnosis of OSA and missed treatment opportunities.40,111 Photoplethysmography, which pulse oximetry is based on, emits infrared light into a person’s skin, and the absorption of light is supposed to indicate oxygen saturation; however, in people with more melanin, the light is transmitted differently and affects oxygen saturation readings.126

	Research has also indicated a high prevalence of OSA and poorer sleep quality among Asian adults.36,42 Studies have reported that compared to white adults, Chinese and Hispanic adults experience a higher prevalence of SDB,43 and South Asian adults may experience higher prevalence and worse severity of OSA.37 This may be because of difficulties with how sleep is reported44 or how physicians ask certain populations about sleep issues;45 this may contribute to underdiagnosis in this population.
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Appendix 1: Detailed Methods and Selection of Included Studies for Rapid Review
Please note that this appendix has not been copy-edited.
What Is a Rapid Review?
Rapid reviews are based on accelerated and abbreviated SR methods, balancing timeliness with rigour, to allow for timely decision-making. Due to these abbreviated methods, rapid reviews have some limitations. For example, we included studies published from 2020, excluding older studies. We attempted to mitigate this by searching for and including relevant SRs published in the past 5 years that included older studies. Focusing on more recently published articles may also be more reflective of current practices.
Literature Search Methods
An information specialist conducted a literature search on key resources including MEDLINE, Embase, the Cochrane Database of Systematic Reviews, the International HTA Database, the websites of health technology assessment agencies in Canada and major international health technology assessment agencies, as well as a focused internet search. The search approach was customized to retrieve a limited set of results, balancing comprehensiveness with relevance. The search strategy comprised both controlled vocabulary, such as the National Library of Medicine’s MeSH (Medical Subject Headings), and keywords. Search concepts were developed based on the elements of the research questions and selection criteria. The main search concepts were home-based or portable diagnostic devices and sleep-disordered breathing. Search filters were applied to limit retrieval to health technology assessments, SRs, meta-analyses, or indirect treatment comparisons, guidelines, any types of clinical trials or observational studies, conference reviews, and conference abstracts. Supplementary searches were conducted for nonsystematic reviews and regulatory information and advisories related to specific devices.
The initial searches were completed on June 3 and June 6, 2025, for English-language documents published since January 1, 2020. The supplementary searches were completed on July 3 and July 8, 2025. The search strategies are available on request.
Selection Criteria and Methods
Two reviewers screened citations and selected studies using Covidence software (www.covidence.org). In the first level of screening, they independently screened titles and abstracts of all retrieved citations for relevance whereby a single reviewer was required to include or exclude a study. Full texts of titles and abstracts that were judged to be potentially relevant by 1 reviewer were retrieved and independently assessed by 2 reviewers for inclusion based on the inclusion criteria presented in Table 1. Discrepancies between reviewers at the full-text level were discussed until consensus was reached. Figure 1 in Appendix 2 presents the PRISMA flow chart of the study selection.
Exclusion Criteria
Articles were excluded if they:
	did not meet the selection criteria outlined in Table 1

	were duplicate publications

	were SRs in which all relevant studies were captured in other more recent or more comprehensive systematic reviews

	were guidelines with unclear methodology

	were comparing level 2 to level 1 sleep tests

	had results only for a mixed population including “healthy” individuals

	had results for a population already represented in an included SR.


Critical Appraisal of Individual Studies
The included publications were critically appraised by 1 reviewer using the following tools as a guide: AMSTAR 267 for SRs and the AGREE II instrument68 for guidelines. Summary scores were not calculated for the included studies; rather, the strengths and limitations of each included publication were described narratively.
Data Extraction
One reviewer extracted data directly into standardized tables created in Microsoft Word, which were modified as necessary. The extracted information included study characteristics, methodology (e.g., study design), population, intervention, comparator, and results for outcomes of interest that were compared to Level 1 PSG.
One reviewer extracted information from the included studies using the PROGRESS-Plus8 tool to describe different population groups. Each included study was checked to determine if PROGRESS-Plus8 criteria were reported by study authors to describe the participants; detailed characteristics, if available, were then extracted and reported in tables in Appendix 3. The main PROGRESS-Plus8 criteria include place of residence, race/ethnicity/culture/language, occupation, gender/sex, religion, education, socioeconomic status, and social capital. As part of report writing, we discuss these characteristics across the evidence, where available, when presenting results within the text.
When reporting on sex, gender, race, or ethnicity we planned to retain the language used by the original study authors, and, whenever possible, we referred to these groups based on guidance from the CDA-AMC Style Guide127 at the time this report was conducted, with an understanding that language is constantly evolving.
External Review
This report was externally reviewed by 2 content experts. One expert reviewed devices found in the literature and provided additional information on the following features: airflow, CPC, PAT, photoplethysmography, and whether the devices have been used in Canada for years or are newer devices. The expert also provided additional information on HSAT devices that were not captured in our literature search. These were incorporated into this report.
Appendix 2: Selection of Included Studies for the Rapid Review
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Figure 1: PRISMA Flow Chart of the Selection of Included Studies
[image: A flow diagram showing 229 citations were identified and 193 were excluded. There were 4 potentially relevant reports retrieved from other sources, for a total of 40 potentially relevant articles and grey literature reports retrieved for scrutiny. In total, 25 were excluded and 15 reports were included in the review.]
PRISMA = Preferred Reporting Items for Systematic reviews and Meta-Analyses.
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Table 7: Characteristics of Included Systematic Reviews — Diagnostic Accuracy
	Study citation, countries or regions of eligible studies, funding source
	Study designs and numbers of primary studies included
	Population characteristics
	Intervention and comparator(s)
	Outcomes

	Adults

	Abd-Alrazaq et al. (2024)71
SR with meta-analysis
Countries of included studies eligible for the current review: Canada, China, South Korea, Taiwan, US, and others
Funding source: NR
	Study designs included: NR
Number of primary studies included: 38
Number of primary studies relevant to this report: 26
	Eligibility: Adults (at least 18 years) suspected of or diagnosed with any type of sleep apnea
	N: 4 to 2,252

	Age: 5.6 to 61.1 years, mean 47.3 (SD = 9.3) years

	Sex/gender:a 12% to 65% female, mean 37.4% female

	Other PROGRESS-Plus criteria: NR


	Index test: Wearables that use AI to detect sleep apnea; included devices worn on the chest, wrist, abdomen, finger, neck, nose, and face; included Belun Ring, Patch, T-REX TR100A, others, and NR
Reference standard: Level 1 PSG
		Accuracy

	Sensitivity

	Specificity



	Gao et al. (2024)72
SR with meta-analysis
Countries of included studies eligible for the current review: Australia, China
Funding source: Authors indicated that they did not receive funding for this review
	Study designs included: Observational studies (e.g., cohort, cross-sectional)
Number of primary studies included: 6
	Eligibility: Adults (at least 18 years) with an OSA prevalence of 55.2% to 66.3%
	N: 180 to 653

	Age: mean 38.2 to 53.4 years

	Sex/gender:a 76.1% to 77.2% male

	Other PROGRESS-Plus criteria: NR


	Index test: Photographs (taken with consumer digital cameras or mobile devices), with or without clinical data, analyzed using AI
Reference standard: Level 1 PSG
		Sensitivity

	Specificity



	Duarte et al. (2023)73
SR with meta-analysis
Countries of included studies eligible for the current review: NR
Funding source: National Funds through Fundação para a Ciência e a Tecnologia, I.P., within the CINTESIS, R&D Unit
	Study designs included: NR
Number of primary studies included: 41
	Eligibility: Adults with suspected OSA or OSA diagnosis
	N: 5 to 620

	Age: NR

	Sex/gender: NR

	Other PROGRESS-Plus criteria: NR


	Index test: Digital clinical tools for screening or diagnosis of OSA; includes smartphone-based tools, smart pillows, smart watches, rings, respiration belts, radar, neck device, nasal air flow (e.g., SleepStrip), microphones, mattress sensors, garments, bone-conducted vibration, and adhesive patch
Reference standard: Level 1 PSG
		Sensitivity

	Specificity



	Khalil et al. (2023)74
SR with meta-analysis
Countries of included studies eligible for the current review: Australia, Canada, China, England, Germany, Ireland, Israel, Japan, South Korea, Spain, US
Funding source: NR
	Study designs included: Observational cohort studies and RCTs
Number of primary studies included: 28
	Eligibility: Adults undergoing OSA diagnosis
	N: 29 to 400

	Age: mean age 39 to 58 years

	Sex:a 13% to 67% female

	Other PROGRESS-Plus criteria: NR


	Index test: Noncontact tests for diagnosing OSA; includes technologies that use sound (microphones, smartphones), biomotion sensors (included sensors attached to bed legs, SleepMinder, NEMURI SCAN, Piezo-electric sensor placed under mattress, radars), or computer vision (Sleepwise, infrared video), facial recognition technology
Reference standard: Level 1 PSG
		Sensitivity

	Specificity



	Khor et al. (2023)75
SR
Countries of included studies eligible for the current review: Argentina, Australia, Belgium, Brazil, Canada, China, Egypt, Finland, France, Germany, Hong Kong, Ireland, Israel, Italy, Japan, Norway, Portugal, Singapore, Slovakia, South Korea, Spain, Switzerland, Taiwan, Thailand, Türkiye, UK, US
Funding source: 1 author reported receiving fellowship support from the National Health and Medical Research Council Investigator Grant
	Study designs included: NR
Number of primary studies included: 190
Number of primary studies relevant to this report: 173
	Eligibility: Adults (18 years or older) undergoing OSA evaluation
	N: 10 to 787

	Age: mean 27.3 to 75 years

	Sex/gender:a 0% to 100% male

	AHI: mean 3.3 to 57.2

	Other PROGRESS-Plus criteria: NR


	Index tests:
	Level 3 tests (including Alice PDX,b EdenTrace, Edentrace II, Embletta [X100, 2601-1 PDS X10XactTrace, Gold Natus, portable diagnostic system], MediByte,b MESAM IV, Nightwatch system, NOX-T3,b respiratory polygraphy, Stardust II,b MERLIN, Somnolter, Apnoeascreen I, Sleep&Go, ApneaGraph Spiro, Sleep I/T 8 channels, NovaSom QSG, Compumedics Morpheus, APV2 7-channel type III recording devices, MATRx plus, POLY-MESAM, Apnomonitor [5, mini], MicroDigitrapper-S, ApneaGraph, unnamed devices)

	Level 4 tests (including ApneaLink,b pulse oximetry, 4-channel tests, 3-channel tests, 2-channel tests, 1-channel tests)

	Wearable devices (including WatchPAT series,b SleepStrip, ApneaStrip, Somnocheck Micro, Belun Ring, E4 wristband, Lifeshirt, Morpheus Ox, Magnetometer-derive Mandibular movements, NightOwl, The Patch, unnamed systems)

	Noncontact systems (acoustic recording, video recording, radar systems, sheet-type systems)


Reference standard: Level 1 PSG
		Sensitivity

	Specificity

	Accuracy

	PPV

	NPV

	Bland-Altman analysis for agreement



	Ichikawa et al. (2022)76
SR with meta-analysis
Countries of included studies eligible for the current review: Canada, China, Germany, Italy, Israel, Japan, South Korea, Türkiye, US
Funding source: Yokohama City University
	Study designs included: Prospective or retrospective observational (cohort or cross-sectional) studies, RCTs, diagnostic case-control studies
Number of included studies: 13
	Eligibility: Adults with suspected sleep apnea syndrome (including OSA and central sleep apnea) based on medical and sleep history and physical examination
	N: 25 to 500

	Age: median of pooled population 49.2 years (median 47 to 57 years)

	Sex:a 24% to 86% male

	Other PROGRESS-Plus criteria: NR


	Index test: Devices using PAT; includes WatchPATb (200, 200U, 100)
Reference standard: Level 1 PSG
		Sensitivity

	Specificity



	Iftikhar et al. (2022)77
SR with meta-analysis
Countries of included studies eligible for the current review: Canada, China, Germany, Israel, Italy, Japan, Norway, Singapore, Sweden, Türkiye, US
Funding source: NR
	Study designs included: NR
Number of included studies: 17
Number of primary studies relevant to this report: 15 (2 studies included patients not suspected of or at low risk of having sleep apnea)
	Eligibility: Adult patients who underwent simultaneous diagnostic PSGs and PAT tests for AHI
	N: 17 to 500

	Age: mean 30.2 to 68 years

	Sex: 0% to 90% male

	Other PROGRESS-Plus criteria: NR


	Index test: WatchPATb
Reference standard: Level 1 PSG
		Sensitivity

	Specificity



	Children

	Landry et al. (2024)78
SR
Countries of included studies eligible for the current review: Argentina, Australia, Belgium, Canada, China, Germany, Israel, Italy, Ireland, Malaysia, Taiwan, Thailand, Türkiye, South Korea, US
Funding source: Authors indicated that they did not receive funding for this review.
	Study designs included: NR
Number of included studies: 62
	Eligibility: Children younger than 18 years including those suspected of SDB and related conditions
	N: 29 to 584

	Age: mean or median 5.7 months to 14.5 years

	Sex: 37% to 78% male

	AHI: mean or median 0.85 to 25.6

	Other PROGRESS-Plus criteria: NR


	Index tests:
	Level 3 portable sleep monitors: with at least 4 channels, including at least 2 for respiratory movement or respiratory movement and airflow, at least 1 for oxygen saturation, and 1 for heart rate; includes NOX-T3,b eXim, ApneaLink Plus,b Edentrace, Embletta Gold, MediByte,b POLY-MESAM, Polysmith polysomnography, PT-2 system, and Respitrace Plus

	Level 4 portable sleep monitors: continuous single- or dual-bioparameter recording, usually nocturnal pulse oximetry; includes 2500A VET, 3100 WristOx, Alice 5 PSG,b Actiwatch-2,b ApneaLink Plus,b BITMED EGP800, digital electrocardiogram analysis system from SEER LIGHT series, eXim, Masimo Radical Oximeter, Model 8008J Infant flex sensor with model 8008JFW Infant FlexiWrap, Polysmith polysomnography, N-200 pulse oximeter, unspecified devices

	Devices not fitting type III or type IV: WatchPAT 200,b WristOx2 3150-BLE,b ApneaLink Plusb


Reference standard: Level 1 PSG
		Sensitivity

	Specificity

	PPV

	NPV

	AUC



	Tuohuti et al. (2023)79
SR with meta-analysis
Countries of included studies eligible for the current review: Australia, Belgium, Canada, China, South Korea, Spain, Türkiye, US
Funding source: National Science Foundation of China
	Study designs included: Cross-sectional or prospective studies
Number of included studies: 12
Number of primary studies relevant to this report: 11 (1 primary study assessed level 2 compared to level 1 PSG)
	Eligibility: Children younger than 18 years described an a pediatric OSA population
	N: 19 to 146

	Age: NR

	Sex/gender:a: 36.8% to 74.5% male

	Other PROGRESS-Plus criteria: NR


	Index tests relevant to this review: Portable sleep monitors including
	Level 3 devices (Medibyte,b NOXT3,b eXim)

	Level 4 devices (oximeter, ApneaLinkb)

	Micromovement sensitive mattress sleep monitoring system

	WatchPAT,b WatchPAT 200b


Reference standard: Level 1 PSG
		Sensitivity

	Specificity

	AUC




AHI = apnea-hypopnea index; AUC = area under the curve; CPAP = continuous positive airway pressure usage; HSAT = home sleep apnea test; NA = not applicable; NPV = negative predictive value; NR = not reported; PAT = peripheral arterial tonometry; PPV = positive predictive value; PSG = polysomnography; RCT = randomized controlled trial; SD = standard deviation; SR = systematic review.
a“Sex/gender” indicates that that study did not indicate if they were reporting sex or gender, while “sex” indicates the review authors stated they were reporting on sex. None of the studies indicated how sex or gender data were collected.
bDevice is licensed for sale by Health Canada.
Table 8: Characteristics of Included Systematic Review — Clinical Utility
	Study citation, countries or regions of eligible studies, funding source
	Study designs and numbers of primary studies included
	Population characteristics
	Intervention and comparator(s)
	Clinical outcomes, length of follow-up

	van Doorn et al. (2025)80
Countries of included studies eligible for the current review: Australia, Spain
Funding source: Authors declared no funding received for this review
	Study designs included: RCTs
Number of included studies: 3
	Eligibility: Adults 18 to 80 years, patients suspected of OSA
	N: 307 to 430

	Age: 48.1 to 50.5 years

	Sex/gender:a 69.7% to 71.7% male

	AHI: mean or median 22.3 to 31.5

	Other PROGRESS-Plus criteria: NR


	Index: Limited channel sleep study; included
	Data from level 1 PSG but only limited information provided (level 3: airflow, thoracoabdominal bands, body position, ECG, oxygen saturation; level 4: oxygen saturation and heart rate)

	“Embla-Embletta” (level 3; recorded oxygen saturation, airflow through nasal pressure, and thoracic and abdominal movements measured by piezoelectric bands)

	ApneaLink Aira (level 4: airflow through nasal pressure and oxygen saturation)


Reference standard: Level 1 PSG
		Sleepiness

	QoL

	All-cause mortality

	Cardiovascular events and correlating risk factors

	CPAP usage

	Serious AEs


Follow-up: 4 months or 6 months


AE = adverse event; AHI = apnea-hypopnea index; CPAP = continuous positive airway pressure usage; NR = not reported; PSG = polysomnography; QoL = quality of life; RCT = randomized controlled trial.
aDevice is licensed for sale by Health Canada.
Having trouble reading this table? View it online: https://canjhealthtechnol.ca/index.php/cjht/article/view/HC0110.
Table 9: Characteristics of Included Guidelines
	Intended users, target population
	Diagnostic test(s) considered
	Major outcomes considered
	Evidence collection, selection, and synthesis
	Evidence quality assessment
	Recommendations development and evaluation
	Guideline validation

	ACEa (2025)81

	Intended users: NR
Target population: Adults 18 years or older
	Level 3 sleep study
	NR
	Rely on existing guidelines, and recent SRs to complement the guidelines.
	Included guidelines are assessed using AGREE II, and the GRADE approach is used for the evidence-to-recommendation framework; this may indicate GRADE is used for assessing quality of evidence.
	Follow an evidence-to-recommendation framework based on GRADE, considering balance of health benefits and risks, certainty/quality of evidence, values and preferences of involved parties, and resource impact and feasibility considerations. These are circulated to the expert group who then individually rate the appropriateness of the draft recommendations, using the RAND/UCLA Appropriateness Method (a modified Delphi process).
	Draft recommendations undergo external review, and changes made where appropriate.

	US Department of VA and DoD (2025)82

	Intended users: VA, DOD, community practitioners, health care team that evaluates/ manages adults with OSA/chronic insomnia disorder
Target population: Adults with OSA/chronic insomnia disorder who get care at the VA or DOD, or VA/DOD adult beneficiaries who get care from community-based practitioners
		HSAT

	PSG


	AHI, REI, potential harms to patients
	A SR to address research questions, included RCTs and SRs of RCTs published between May 15, 2018, and March 31, 2024, in MEDLINE or Embase. Studies were restricted to English. NRSs and SRs of NRSs were included if RCTs or SRs of RCTs were not available.
	Evidence quality was assessed using the USPSTF method, with each study assigned a rating of Good, Fair, or Poor based on criteria (dependent on study design). The quality of the overall body of research was assessed using GRADE.
	GRADE approach to develop recommendations and determine strength ratings. Recommendations were developed during a 3.5-day in-person meeting from July 16 to July 19, 2024, with the SR distributed 2 weeks beforehand. The Work Group interpreted the SR’s findings and developed recommendations, considering quality of evidence, balance of desirable and undesirable outcomes, patient values and preferences, resource use, equity, acceptability, feasibility, and subgroup considerations.
	Guideline went through 2 periods of internal feedback, followed by 1 period for external peer review; all feedback was reviewed and appropriate revisions made. Following external review, a final draft was presented to the EBP Work Group; feedback received from the EBP Work Group was used to revise to create the final guideline. The EBP Work Group approved the final guideline.

	NICE (2024)83

	Intended users: Unclear; assumed to be health care practitioner referring patient for a sleep test
Target population: Patients with suspected OSA or hypopnea syndrome
	Novel sleep devices used at home:
	AcuPebble SA100 (Acurable)

	Brizzy (Nomics)

	NightOwl (ResMed)

	Sunrise (Sunrise)

	WatchPAT 300 (Zoll/Itamar)

	WatchPAT ONE (Zoll/Itamar)


	Diagnostic accuracy, intermediate outcomes (e.g., time to interpret device outputs, agreement/ concordance, clinical decision-making impact, time to diagnosis or to treatment start, number of repeat sleep studies, use of health care resources, test failure rate), clinical outcomes (e.g., morbidity, mortality), patient-reported outcomes (e.g., HRQoL, ease of use and acceptability, patient/carer experience), costs
	An SR of clinical effectiveness was conducted and searched in May 2023 and updated on September 25, 2023, with no date limits. Title-abstract screening was completed by 2 reviewers independently; disagreements resolved through discussion or with a third reviewer. A single reviewer extracted data that were checked by the second reviewer.
A similar strategy was used for an SR of cost-effectiveness.
	Included studies were critically appraised using the QUADAS-2 instrument or the Cochrane Risk of Bias tool.
	The diagnostics advisory committee considered evidence from several sources as well as views from clinical and patient experts. They formulated draft recommendations which were then available for comment; the comments received were then reviewed to create final recommendations.
	Final guidance was open for resolution; commenters from consultation could request corrections. If resolution requests were received, publishing was suspended to investigate the requests; if there were no resolution requests, the final guidance was published.

	Chang et al. (2023)84

	Intended users: Clinicians
Target population: Adults with OSA
		HSAT

	Oximetry


	AHI, cost-effectiveness, test accuracy, clinical utility, treatment usage
	For each topic, an SR was performed, first searching for RCTs, MAs, SRs, and published guidelines; if unavailable, observational studies were used.
	Quality was graded using the Oxford LOE, before an aggregate grade (A to D) was determined based on guidelines from AAP SCQIM.
	Recommendations were based on aggregate LOE along with assessments of benefit, harms, and costs for each topic.
	A two-stage iterative review process was conducted, with at least 2 independent reviewers.

	SASM and SOAP (2023)85

	Intended users: Physicians
Target population: People who are pregnant and suspected of having OSA
		HSAT

	Overnight oximetry


	Outcomes noted for recommendations relevant to this review:
	AHI

	RDI

	Sensitivity

	Specificity

	Clinical outcomes

	Adverse outcomes


	An SR of the literature, searching MEDLINE, Embase, CINAHL, and Scopus, with no restrictions by date or language. Two reviewers screened titles/ abstracts. Full-text review by 2 reviewers in duplicate; a third reviewer resolved disagreements at both phases of screening. Data extraction by committee members; meta-analysis conducted if 3+ studies, but no meta-analysis was conducted for questions related to this review.
	Evidence quality was graded using the ACC/ AHA Clinical Practice Guideline recommendation classification system.
	Unclear how recommendations were developed or evaluated. Guideline noted the process considered quality of evidence, balance between benefits and harms, patients’ values and preferences, and resource use.
	Unclear if guideline was validated.


AAP SCQIM = American Academy of Pediatrics Steering Committee on Quality Improvement and Management; ACC = American College of Cardiology; ACE = Agency for Care Effectiveness; AGREE II = Appraisal of Guidelines for Research and Evaluation II; AHA = American Heart Association; AHI = apnea-hypopnea index; DoD = Department of Defense; EBP = evidence-based practice; GRADE = Grading of Recommendations Assessment, Development and Evaluation; HRQoL = health-related quality of life; LOE = level of evidence; NICE = National Institute for Health and Care Excellence; NR = not reported; NRS = nonrandomized studies; OSA = obstructive sleep apnea; QUADAS-2 = Quality Assessment of Diagnostic Accuracy Studies; RDI = respiratory disturbance index; SASM = Society of Anesthesia and Sleep Medicine; SOAP = Society of Anesthesia and Sleep Medicine and the Society for Obstetric Anesthesia and Perinatology; SR = systematic review; USPSTF = US Preventive Services Task Force; VA = Veterans Affairs.
aDetailed methods for this specific guideline were not provided; information about the methods were based on a separate general methods and process document,90 which was assumed to apply to all guidelines produced by this agency.
Having trouble reading this table? View it online: https://canjhealthtechnol.ca/index.php/cjht/article/view/HC0110.
Appendix 4: Critical Appraisal of Included Publications
Please note that this appendix has not been copy-edited.
Table 10: Diagnostic Accuracy of Portable Devices for Diagnosis of Sleep-Disordered Breathing — Strengths and Limitations of Systematic Reviews Using AMSTAR 267
	Strengths
	Limitations

	Adults

	Abd-Alrazaq et al. (2024)71

	Authors clearly stated the population, intervention, comparators, and outcomes of interest.
A protocol outlining detailed methods was established beforehand and the review was registered.
Authors provided explanations for the types of studies to include and exclude.
Authors used a comprehensive search strategy. They searched at least 2 databases, provided keywords for the search strategy, justified study and language restrictions, and screened reference lists of included studies.
Authors performed study selection and data extraction in duplicate.
Authors described the populations, interventions, comparators, and outcomes of included studies in sufficient detail.
Authors used a satisfactory technique for assessing the risk of bias of included studies (QUADAS-2).
Authors used appropriate statistical methods.
Authors discussed the impact of bias when interpreting/discussing the results.
Authors discussed the heterogeneity of the included studies.
Authors declared no conflicts of interest.
	Authors did not describe the study design for each included study.
Authors did not provide a list of excluded studies with justifications.
Authors did not indicate whether they were reporting sex or gender, or how this was measured.
Authors did not provide PROGRESS-Plus8 criteria such as place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital.
It is unclear whether the potential impact of risk of bias of individual studies on the results of the meta-analysis was assessed.
It is unclear whether the high heterogeneity seen in the results was explored further to determine possible causes.
It is unclear if publication bias was assessed.
Sources of funding for each included study were NR.
SR authors mentioned limitations of the included studies such as generalizability only to wearable AI devices, to 16 countries, and to hospital studies; the SR may not be applicable to health care centre populations. SR authors also indicated their meta-analyses may be overestimated or underestimated given that studies published in languages other than English and those without enough details reported were not included in their estimates. They also indicated there was high statistical heterogeneity in their results.
Funding for the review was NR.

	Gao et al. (2024)72

	Authors clearly stated the population, intervention, comparators, and outcomes of interest.
A protocol outlining detailed methods was established beforehand and the review was registered.
Authors searched at least 2 databases and provided keywords for the search strategy.
Authors performed study selection and data extraction in duplicate.
Authors described the populations, interventions, comparators, study designs, and outcomes of included studies in sufficient detail.
Authors used a satisfactory technique for assessing the risk of bias of included studies (QUADAS-2).
Authors used appropriate statistical methods.
Authors indicated that included studies had a low risk of bias.
Authors investigated publication bias and indicated it was unlikely to have affected the results.
Authors declared no conflicts of interest.
	Authors did not provide justifications for publication restrictions (e.g., restricting to English-only) and study design restrictions (e.g., observational studies only). They did not perform additional searches such as handsearching reference lists.
Authors did not provide a list of excluded studies with justifications.
Authors did not indicate whether they were reporting sex or gender, or how this was measured.
Authors did not provide PROGRESS-Plus8 criteria such as place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital.
Sources of funding for each included study were NR.
It is unclear whether the heterogeneity in the results was explored.
SR authors mentioned limitations of the included studies such as a small number of included studies, lack of information about diverse populations, and only including cross-sectional studies with high OSA prevalence, meaning generalizability could have been low.

	Duarte et al. (2023)73

	Authors clearly stated the population, intervention, comparators, and outcomes of interest.
A protocol outlining detailed methods was established beforehand and the review was registered.
Authors searched at least 2 databases, provided keywords for the search strategy, and manually searched references of included studies.
Authors performed study selection and data extraction in duplicate.
Authors described the interventions, comparators, and outcomes of included studies in sufficient detail.
Authors used a satisfactory technique for assessing the risk of bias of included studies (Joanna Briggs Institute critical appraisal tool for diagnostic test accuracy studies).
Authors discussed the impact of bias when interpreting/discussing the results.
Authors declared no conflicts of interest.
	It is unclear whether there were exclusion criteria based on study design or publication restrictions (e.g., language).
Authors did not provide a list of excluded studies with justifications.
Authors did not describe the study design or population ages for each included study. They indicated that there were gaps in study design.
Authors did not indicate whether they were reporting sex or gender, or how this was measured.
Authors did not provide PROGRESS-Plus8 criteria such as place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital.
Sources of funding for each included study were NR.
It is unclear whether the heterogeneity in the results was explored.
It is unclear if publication bias was assessed.
SR authors mentioned limitations of the included studies such as lack of enough participants in the test and validation groups, lack of information for each study on OSA prevalence, not enough reporting on diagnostic measures such as specificity, sensitivity, and AUC, and lack of external real-world validation.

	Khalil et al. (2023)74

	Authors clearly stated the population, intervention, comparators, and outcomes of interest.
A protocol outlining detailed methods was established beforehand and the review was registered.
Authors used a comprehensive search strategy. They searched at least 2 databases, provided keywords for the search strategy, searched unpublished evidence, clinical trial registries, and screened reference lists of included studies.
Authors performed study selection and data extraction in duplicate.
Authors described the populations, interventions, comparators, study designs, and outcomes of included studies in sufficient detail. They also indicated industry sponsor for each study.
Authors used a satisfactory technique for assessing the risk of bias of included studies (QUADAS-2).
Authors used appropriate statistical methods.
Authors indicated that most included studies had a low risk of bias.
Authors assessed publication bias and discussed its impact on the evidence.
Authors declared no competing interests.
	Authors did not provide citations for all included studies limiting the ability to understand which primary studies were included and how these may have overlapped with primary studies in other included SRs in this report.
Authors did not provide justifications for study design and language restrictions.
Authors did not provide a list of excluded studies with justifications.
Authors did not indicate whether they were reporting sex or gender, or how this was measured.
Authors did not provide PROGRESS-Plus8 criteria such as place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital.
It is unclear whether the heterogeneity in the results was explored.
SR authors mentioned limitations of the included studies such as a small number of studies found for certain devices (e.g., computer vision technology) and studies with populations from outpatient settings with high OSA prevalence which may not be generalizable to other settings. They also indicated that there was high heterogeneity.
Funding for the review was NR.

	Khor et al. (2023)75

	Authors clearly stated the population, intervention, comparators, and outcomes of interest.
A protocol outlining detailed methods was established beforehand and the review was registered.
Authors provided an explanation for the types of studies to include and exclude.
Authors searched at least 2 databases, provided keywords for the search strategy, and manually searched references of included studies.
Authors performed study selection in duplicate. One author performed data extraction and another verified.
Authors described the populations, interventions, comparators, study designs, and outcomes of included studies in sufficient detail.
Authors used a satisfactory technique for assessing the risk of bias of included studies (QUADAS-2).
Authors discussed the heterogeneity of the included studies.
Authors declared no competing interests.
	Authors did not provide justifications for language restrictions.
Authors did not provide a list of excluded studies with justifications.
Authors did not indicate whether they were reporting sex or gender, or how this was measured.
Authors did not provide PROGRESS-Plus8 criteria such as place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital.
Sources of funding for each included study were NR.
It is unclear whether study quality was considered when interpreting the results of the review.
SR authors noted the high heterogeneity in the studies which meant a meta-analysis could not be conducted; this was due to different eligibility for study participants, study scoring, portable tests with unique technical aspects, and different cut-off values for OSA diagnosis.

	Ichikawa et al. (2022)76

	Authors clearly stated the population, intervention, comparators, and outcomes of interest.
A protocol outlining detailed methods was established beforehand and the review was registered. Authors discussed deviations from the protocol.
Authors provided an explanation for the types of studies to include and exclude.
Authors used a comprehensive search strategy. They searched at least 2 databases, provided keywords for the search strategy, searched unpublished evidence, clinical trial registries, and screened reference lists of included studies.
Authors performed study selection and data extraction in duplicate.
Authors provided a list of excluded studies with justifications.
Authors described the populations, interventions, comparators, study designs, and outcomes of included studies in sufficient detail.
Authors used a satisfactory technique for assessing the risk of bias of included studies (QUADAS-2).
Authors used appropriate statistical methods.
Authors discussed the impact of bias when interpreting/discussing the results.
Authors discussed the heterogeneity of the included studies.
Authors declared no competing interests.
	Authors did not indicate whether they were reporting sex or gender, or how this was measured.
Authors did not provide PROGRESS-Plus8 criteria such as place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital.
Sources of funding for each included study were NR.
It is unclear whether study quality was considered when interpreting the statistical results of the review because, overall, the studies had a low to moderate risk of bias and some studies in the summary had high risk of bias for flow and timing.
It is unclear if publication bias was assessed.
SR authors indicated that sensitivity and subgroup analyses could not be conducted because there was not enough data to do so.

	Iftikhar et al. (2022)77

	Authors clearly stated the population, intervention, comparators, and outcomes of interest.
Authors searched at least 2 databases.
Authors performed study selection independently among all authors.
Authors provided a list of excluded studies with justifications.
Authors described the populations, interventions, comparators, and outcomes of included studies in sufficient detail.
Authors used a satisfactory technique for assessing the risk of bias of included studies (QUADAS-2).
Authors used appropriate statistical methods.
Authors investigated and discussed heterogeneity.
Authors investigated publication bias.
Authors reported no conflicts of interest.
	It is unclear whether a protocol was written or registered.
It is unclear whether there were exclusion criteria based on study design or publication restrictions (e.g., language).
Authors did not provide keywords for the search strategy or describe additional searching for studies (e.g., reference lists, trial registries)
Data extraction was conducted by 1 author.
Authors did not describe the study design for each included study.
Authors did not indicate how sex was measured.
Authors did not provide PROGRESS-Plus8 criteria such as place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital.
Sources of funding for each included study were NR.
It is unclear whether the potential impact of risk of bias of individual studies based on the QUADAS-2 tool was considered in the pooled meta-analysis results and interpretation of findings.
Funding for the review was NR.
SR authors indicated that there were limitations in the amount of data to conduct certain statistical analyses, unextractable information from some studies and high heterogeneity.

	Children

	Landry et al. (2024)78

	Authors clearly stated the population, intervention, comparators, and outcomes of interest.
Authors provided a justification for limiting to English and French studies only.
Authors used a comprehensive search strategy. They searched at least 2 databases, provided keywords for the search strategy, hand searched journal articles, consulted experts, and screened reference lists of included studies.
Authors performed study selection in duplicate.
Authors described the populations, interventions, comparators, and outcomes of included studies in sufficient detail.
Authors used a satisfactory technique for assessing the risk of bias of included studies (QUADAS-2).
Authors discussed the impact of bias when interpreting/discussing the results.
Authors investigated and discussed heterogeneity.
Authors reported no conflicts of interest.
	It is unclear whether a protocol was written or registered.
It is unclear whether there were study design restrictions.
It is unclear whether data extraction was conducted in duplicate.
Authors did not provide a list of excluded studies with justifications.
Authors did not indicate how sex was measured.
Authors did not provide PROGRESS-Plus8 criteria such as place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital.
Sources of funding for each included study were NR.
SR authors noted limitations such as high heterogeneity in the included studies (i.e., device types, methods, definitions for sleep apnea, age ranges), small sample sizes, low quality of studies overall, low generalizability (i.e., in laboratory settings instead of real-world settings), lack of information about subgroups of patients who could benefit from certain tests, and potential for selection bias because participants were from populations with high prevalence of sleep apnea.

	Tuohuti et al. (2023)79

	Authors clearly stated the population, intervention, comparators, and outcomes of interest.
Authors used a comprehensive search strategy. They searched at least 2 databases, provided keywords for the search strategy, and screened reference lists of included studies.
Authors performed study selection and data extraction in duplicate.
Authors described the populations, interventions, comparators, study designs, and outcomes of included studies in sufficient detail.
Authors used a satisfactory technique for assessing the risk of bias of included studies (QUADAS-2).
Authors used appropriate statistical methods.
Authors discussed the impact of bias when interpreting/discussing the results.
Authors investigated publication bias; there was no significant bias in the included studies.
Authors declared they had no conflicts of interest to disclose.
	It is unclear whether a protocol was written or registered.
It is unclear whether there were study design restrictions.
Authors did not provide a list of excluded studies with justifications.
Authors did not indicate how sex was measured.
Authors did not provide PROGRESS-Plus8 criteria such as place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital.
Sources of funding for each included study were NR.
It is unclear whether the potential impact of risk of bias of individual studies based on the QUADAS-2 tool was considered in the pooled meta-analysis results and interpretation of findings.
It is unclear whether statistical heterogeneity in the results was explored.
SR authors noted limitations such as generalizability of the evidence which was exclusive to laboratory settings.


AI = artificial intelligence; AMSTAR 2 = A MeaSurement Tool to Assess systematic Reviews 2; AUC = area under the curve; NR = not reported; OSA = obstructive sleep apnea; QUADAS-2 = Quality Assessment of Diagnostic Accuracy Studies; SR = systematic review.
Note: Information about how SRs were funded was based on what was reported in included articles; we did not consult systematic review authors to request funding details.
Table 11: Clinical Utility of Portable Devices for Diagnosis of Sleep-Disordered Breathing — Strengths and Limitations of Systematic Reviews Using AMSTAR 267
	Strengths
	Limitations

	Van Doorn et al. (2025)80

	Research questions and inclusion criteria included the population, intervention, control group, and outcome.
A protocol was published in advance of the review. Differences between the protocol and review were reported with justifications for the changes.
Authors explained their selection of study designs that were eligible for inclusion in the review.
Two bibliographic databases were searched, with search dates and full search strategies reported. Reference lists of included studies were also checked, and experts in the field were also consulted to identify any missing potentially relevant articles.
No restrictions were placed on language or type of publication.
Four authors performed study selection in duplicate. Disagreements were resolved through discussion or after consultation with a third reviewer.
Included studies were described in adequate detail.
RoB was assessed in the included studies using the Cochrane RoB 2 tool and discussed in the summary of results.
Data extraction was done by 1 author and checked by another.
Sources of funding and competing interests for the included studies were described.
Methods for meta-analyses were appropriate.
Authors reported they did not receive funding for the SR and reported their internal sources of support. Conflicts of interest were also reported and none were related to the work.
	A partial list of excluded studies was provided with justifications. It is unclear why a complete list was not provided.
Authors did not indicate how sex was measured.
Authors did not provide PROGRESS-Plus8 criteria such as place of residence, race, ethnicity, culture, language, occupation, religion, education, socioeconomic status, or social capital.
The primary meta-analysis included all studies, regardless of quality, which may have biased the results, particularly when RoB was high or a concern.
Heterogeneity was not discussed in the results, which may have been due to the small number of studies.
Publication bias was not assessed, due to the small number of studies.
Due to the large number of references identified from the literature search, the review authors used an RCT classifier for the MEDLINE results, as well as a ‘Screen4Me’ service from Cochrane. The authors noted this may have caused them to miss potentially relevant RCTs.
One included RCT did not use a portable device as their index test, but rather used data from specific channels from a Level 1 PSG; it is unclear if this is comparable to testing with a level 3 or 4 device.
All studies were performed in academic hospitals, so it is unclear if the results are generalizable to devices used in people’s homes.


AMSTAR 2 = A MeaSurement Tool to Assess systematic Reviews 2; NR = not reported; PSG = polysomnography; RoB = risk of bias; RCT = randomized controlled trial; SR = systematic review.
Note: Information about how SRs were funded was based on what was reported in included articles; we did not consult systematic review authors to request funding details.
Table 12: Evidence-Based Guidelines for Portable Devices for Diagnosis of Sleep-Disordered Breathing — Strengths and Limitations of Guidelines Using AGREE II68
	Item
	ACE (2025)81
	US Department of VA and DoD (2025)82
	NICE (2024)83
	Chang et al. (2023)84
	SASM and SOAP (2023)85

	Domain 1: scope and purpose

	1. The overall objective(s) of the guideline is (are) specifically described.
	No
	Yes
	Yes
	Yes
	Yes

	2. The health question(s) covered by the guideline is (are) specifically described.
	No
	Yes
	Yes
	Yes
	Yes

	3. The population (patients, public, etc.) to whom the guideline is meant to apply is specifically described.
	Yes
	Yes
	Yes
	Yes
	Yes

	Domain 2: stakeholder involvementa

	4. The guideline development group includes individuals from all relevant professional groups.
	NR
	Yes
	Yes
	Yes
	Yes

	5. The views and preferences of the target population (patients, public, etc.) have been sought.
	NR
	Yes
	Yes
	NR
	Unclear

	6. The target users of the guideline are clearly defined.
	NR
	Yes
	No
	Yes
	Yes

	Domain 3: rigour of development

	7. Systematic methods were used to search for evidence.
	Yesb
	Yes
	Yes
	Yes
	Yes

	8. The criteria for selecting the evidence are clearly described.
	No
	Yes
	Yes
	No
	Yes

	9. The strengths and limitations of the body of evidence are clearly described.
	No
	Yes
	Yes
	Yes
	Yes

	10. The methods for formulating the recommendations are clearly described.
	No
	Yes
	Yes
	Yes
	No

	11. The health benefits, side effects, and risks have been considered in formulating the recommendations.
	No
	Yes
	Yes
	Yes
	Yes

	12. There is an explicit link between the recommendations and the supporting evidence.
	No
	Yes
	Yes
	Yes
	Yes

	13. The guideline has been externally reviewed by experts prior to its publication.
	No
	Yes
	Yes
	Yes
	NR

	14. A procedure for updating the guideline is provided.
	No
	Yes
	No
	No
	No

	Domain 4: clarity of presentation

	15. The recommendations are specific and unambiguous.
	Yes
	Yes
	Yes
	Yes
	Yes

	16. The different options for management of the condition or health issue are clearly presented.
	NA
	NA
	NA
	NA
	NA

	17. Key recommendations are easily identifiable.
	Yes
	Yes
	Yes
	Yes
	Yes

	Domain 5: applicability

	18. The guideline describes facilitators and barriers to its application.
	No
	No
	Yes
	No
	No

	19. The guideline provides advice and/or tools on how the recommendations can be put into practice.
	No
	No
	Unclearc
	No
	No

	20. The potential resource implications of applying the recommendations have been considered.
	No
	Yes
	Yes
	Yes
	Yes

	21. The guideline presents monitoring and/or auditing criteria.
	No
	Uncleard
	No
	No
	Uncleard

	Domain 6: editorial independence

	22. The views of the funding body have not influenced the content of the guideline.
	Uncleare
	Uncleare
	Uncleare
	Uncleare
	Uncleare

	23. Competing interests of guideline development group members have been recorded and addressed.
	NR
	Yes
	Yes
	NR
	Unclearf


ACE = Agency for Care Effectiveness; AGREE II = Appraisal of Guidelines for Research and Evaluation II; DoD = Department of Defense; NA = not applicable; NICE = National Institute for Care Excellence; NR = not reported; SASM = Society of Anesthesia and Sleep Medicine; SOAP = Society for Obstetric Anesthesia and Perinatology; VA = Veterans Affairs.
Note: Information about how systematic reviews were funded was based on what was reported in included articles; we did not consult systematic review authors to request funding details.
aWe retained the domain names that are included in the original AGREE II checklist, which includes the term stakeholder (i.e., in Domain 2), to be clear that we assessed the strengths and limitations of guidelines using AGREE II. However, the CDA-AMC understands that language is constantly evolving and the word stakeholder has association with colonialism; whenever possible, CDA-AMC does not use this word in our reports.
bBased on general methods and processes manual.92
cGuideline authors state in the document’s implementation section, “NICE intends to develop tools, in association with relevant stakeholders, to help organisations put this guidance into practice.”83 It is unclear if these tools are in development or have been developed.
dRecommendations provided related to re-testing.
eFunding was not reported.
fCompeting interests reported; unclear how they were addressed.
Having trouble reading this table? View it online: https://canjhealthtechnol.ca/index.php/cjht/article/view/HC0110.
Appendix 5: Main Study Findings
Please note that this appendix has not been copy-edited.
Table 13: Summary of Findings by Outcome in Adults — Sensitivity, Specificity, and AUC
	First author (year)
	Device name or device type
	Comparator
	Number of studies
	AHI cut-offa
	Sensitivity
	Specificity
	AUC
	Notes

	Level 3 devices

	Khor et al. (2023)75
	—
	PSG level 1
	44
	Range: 5 to 15
	Range: 33% to 100%
	Range: 9% to 100%
	Range: 0.6 to 1
	For COPD patients: Sensitivity = 74% to 98%; Specificity = 78% to 98%
Author stated that the literature indicated adequate sensitivity for patients at risk of OSA, with varying specificity depending on OSA severity.

	Level 4 devices

	Khor et al. (2023)75
	ApneaLink
	PSG level 1
	18
	Range: 5 to 15
	Range: 64.5 to 100%
	Range: 9.5% to 100%
	Range: 0.7 to 1
	Automatic scoring using the default setting tended to have lower specificity than automatic scoring using alternative settings or manual analyses.

	Pulse oximetry
	PSG level 1
	21
	Range: 5 to 15
	Range: 48 to 97%
	Range: 63 to 100%
	Range: 0.7 to 1
	ODI using desaturation thresholds of 4% had better specificity but lower sensitivity, compared to ODI using desaturation thresholds of 2% or 3%.
Sensitivity and specificity of pulse oximetry were comparable in the general population and specific disease groups; patients with COPD were at the lower end of the range (sensitivity 60% and specificity 63% for PSG AHI > 15 events/hour, using a 4% desaturation and 10s duration threshold).

	4-channel tests
	PSG level 1
	4
	Range: 5 to 40
	Range: 27% to 97%
	Range: 64.7% to 100%
	Range: 0.9 to 1
	“In general, both sensitivity and specificity improved with increased number of parameters measured, although they varied across different devices.”

	3-channel tests
	PSG level 1
	5
	Range: 5 to 30
	Range: 81.8 to 100%
	Range: 68.4% to 100%
	NR
	—

	2-channel tests
	PSG level 1
	10
	Range: 5 to 30
	Range: 66.6% to 100%
	Range: 40% to 100%
	Range: 0.9 to 1
	—

	1-channel tests
	PSG level 1
	17
	Range: 5 to 30
	Range: 7% to 100%
	Range: 15% to 100%
	Range: 0.8 to 1
	—

	Wearables — multiple types

	Abd-Alrazaq et al. (2024)71
	Wearables detecting respiratory events
	PSG (unspecified)
	11
	NR
	Range: 25% to 94%
Pooled mean (95% CI): 72.6% (53% to 85%)
Heterogeneity: Tau2 = 0.2373, Q (P value) = 7131.5 (< 0.001), I2 = 100%
	Range: 70% to 100%
Pooled mean (95% CI): 94.8% (86% to 98%)
Heterogeneity: Tau2 = 0.5619, Q (P value) = 202,709.3 (< 0.001), I2 = 100%
	NR
	—

	Wearables detecting sleep apnea
	PSG (unspecified)
	11
	NR
	Range: 77% to 100%
Pooled mean (95% CI): 94.1% (89% to 97%)
Heterogeneity: Tau2 = 0.0126, Q (P value) = 52.6 (< 0.01), I2 = 81%
	Range: 29% to 100%
Pooled mean (95% CI): 75.6 (62% to 88%)
Heterogeneity: Tau2 = 0.0444, Q (P value) = 52.8 (< 0.01), I2 = 81%
	NR
	—

	Khor et al. (2023)75
	—
	PSG level 1
	13
	Range: 5 to 30
	“70% for detecting mild-to-moderate OSA”
	Range: 29% to 100%
	Range: 0.6 to 1
	Intervention: wearable devices excluding ApneaLink and SleepStrip. Included devices: ApneaStrip, Belun Ring, E4 wristband, LifeShirt, Morpheus Ox, Magnetometer-derive Mandibular movements, NightOwl, Overnight Digital Monitoring, Patch [microphone and accelerometer], smartphone system for snoring, Somnocheck Micro

	SleepStrip

	Khor et al. (2023)75
	—
	PSG level 1
	6
	Range: 5 to 15
	Range: 43.8 to 100%
	Range: 29.4 to 76.5%
	Range: 0.8 to 1
	—

	WatchPAT series

	Khor et al. (2023)75
	—
	PSG level 1
	15
	Range: 5 to 15
	Range: 84.6% to 100%
	Range: 42.9% to 100%
	Range: 0.7 to 1
	—

	Iftikhar et al. (2022)77
	—
	PSG (unspecified)
	6
	5
	Pooled sensitivity (SE) = 94.11% (2.6%)
	Pooled specificity (SE) = 43.47% (12.9%)
	NR
	—

	15
	Pooled sensitivity (SE) = 92.21% (2.4%)
	Pooled specificity (SE) = 72.39% (7.8%)
	NR
	—

	30
	Pooled sensitivity (SE) = 74.11% (5.6%)
	Pooled specificity (SE) = 87.10 (3.4%)
	NR
	—

	WatchPAT 200

	Ichikawa et al. (2022)76
	—
	PSG (unspecified)
	11
	5
	Pooled sensitivity (95% CI): 96% (93% to 97%)
	Pooled specificity (95% CI): 44% (32% to 56%)
	NR
	—

	11
	15
	Pooled sensitivity (95% CI): 88% (85% to 91%)
	Pooled specificity (95% CI): 74% (63% to 83%)
	NR
	—

	9
	30
	Pooled sensitivity (95% CI): 80% (66% to 89%)
	Pooled specificity (95% CI): 90% (83% to 95%)
	NR
	—

	Other wearable devices

	Duarte et al. (2023)73
	Neck devices
	PSG (unspecified)
	1
	5
	78%
	92%
	NR
	Sensitivity was highest at higher AHI cut-offs (15 events/hour); specificity was highest at lowest cut-off (5 events/hour).

	10
	81%
	87%
	NR
	—

	15
	87%
	88%
	NR
	—

	Smartwatches
	PSG (unspecified)
	1
	NR
	96%
	NR
	NR
	—

	Noncontact systems — multiple types

	Khalil et al. (2023)74
	—
	PSG (unspecified)
	15
	5
	Pooled sensitivity (95% CI): 89% (84% to 93%)
	Pooled specificity (95% CI): 74% (61% to 84%)
	0.903
	I2 = 31%

	—
	PSG (unspecified)
	26
	15
	Pooled sensitivity (95% CI): 87% (84% to 90%)
	Pooled specificity (95% CI): 80% (72% to 86%)
	0.902
	I2 = 0

	—
	PSG (unspecified)
	15
	30
	Pooled sensitivity (95% CI): 85% (80% to 89%)
	Pooled specificity (95% CI): 86% (79% to 92%)
	0.918
	I2 = 16%

	Noncontact methods — sound technology

	Khalil et al. (2023)74
	—
	PSG (unspecified)
	6
	5
	Pooled sensitivity (95% CI): 91% (86% to 94%)
	Pooled specificity (95% CI): 72% (39% to 91%)
	0.916
	I2 = 11%

	—
	PSG (unspecified)
	1
	15
	Pooled sensitivity (95% CI): 89% (86% to 91%)
	Pooled specificity (95% CI): 80% (68% to 88%)
	0.916
	I2 = 11%

	—
	PSG (unspecified)
	6
	30
	Pooled sensitivity (95% CI): 86% (73% to 93%)
	Pooled specificity (95% CI): 85% (77% to 90%)
	0.916
	I2 = 11%

	Duarte et al. (2023)73
	—
	PSG (unspecified)
	1
	Range: 5 to 30
	Range: 89 to 96%
	Range: 83% to 96%
	Range: 0.94 to 0.99
	Intervention described as “audio recorder.”
Best-achieved cut-off: AHI ≥ 30

	Khor et al. (2023)75
	—
	PSG level 1
	4
	Range: 5 to 15
	Range: 88 to 96.7%
	Range: 63% to 98.3%
	Range: 0.9 to 1
	Intervention: Acoustic recording systems; includes smartphone recording, noncontact microphones, apps, and snoring sound recordings.

	—
	PSG level 2
	1
	Range: 5 to 15
	Range: 79 to 96%
	Range: 65 to 95%
	—
	Tracheal sound recording

	Noncontact methods — biomotion technology

	Khalil et al. (2023)74
	—
	PSG (unspecified)
	7
	5
	Pooled sensitivity (95% CI%): 90% (86% to 93%)
	Pooled specificity (95% CI%): 67% (45% to 83%)
	Range: 0.896
	I2 = 9%

	—
	PSG (unspecified)
	13
	15
	Pooled sensitivity (95% CI%): 85% (80% to 90%)
	Pooled specificity (95% CI%): 83% (71% to 91%)
	Range: 0.896
	I2 = 9%

	—
	PSG (unspecified)
	7
	30
	Pooled sensitivity (95% CI%): 88% (82% to 92%)
	Pooled specificity (95% CI%): 87% (69% to 95%)
	Range: 0.896
	I2 = 9%

	Khor et al. (2023)75
	—
	PSG level 1
	8
	Range: 5 to 30
	73.9% to 100%
	41.7% to 100%
	Range: 0.8 to 1
	Intervention: radar systems; includes SleepMinder, radars, and sensors under the mattress.

	Noncontact methods — biomotion technology – under-the-mattress sensors or sheet systems

	Duarte et al. (2023)73
	—
	PSG (unspecified)
	12
	Range: 5 to 30 or NR
	Range: 57% to 100%
	Range: 45% to 96%
	Range: 0.94 to 1.00
	Specific to under-the-mattress sensors.
2 studies reported best-achieved cut-off of AHI ≥ 15; 1 study reported best-achieved cut-off of AHI > = 30.

	Duarte et al. (2023)73
	—
	PSG (unspecified)
	4
	5
	Range: 77% to 100%
	Range: 75% to 81%
	Range: 0.94 to 0.98
	—

	—
	PSG (unspecified)
	3
	15
	Range: 88% to 100%
	Range: 91% to 92%
	Range: 0.97 to 0.99
	—

	—
	PSG (unspecified)
	2
	20
	Range: 90% to 92%
	Range: 90% to 92%
	0.98
	—

	—
	PSG (unspecified)
	2
	30
	Range: 94% to 100%
	Range: 82% to 96%
	Range: 0.98 to 1.00
	—

	—
	PSG (unspecified)
	1
	NR
	57%
	45%
	NR
	—

	Khor et al. (2023)75
	—
	PSG level 1
	6
	Range: 5 to 15
	Range: 84.2% to 100%
	Range: 76.9% to 100%
	Range: 0.9 to 1
	Sheet-type systems; includes SD-101, SD-102, Withings Sleep, Micromovement sensitive mattress, and sheet-shaped body vibrometer.

	—
	PSG level 2 (unspecified cardiorespiratory polygraphy)
	1
	Range: 5 to 15
	Range: 50% to 94.3%
	Range: 23.5% to 97.9%
	0.9
	Intervention: SleepMinder system.
Sensitivity was highest at lower AHI cut-offs (5 events/hour); specificity was highest at highest cut-off (15 events/hour).

	Noncontact methods — cameras or computer vision technology

	Khor et al. (2023)75
	—
	PSG level 1
	1
	5
	90%
	71.4%
	0.9
	Intervention: Kinect 3D camera.

	Khalil et al. (2023)74
	—
	PSG (unspecified)
	1
	5
	Pooled sensitivity (95% CI): 99% (85% to 100%)
	Pooled specificity (95% CI): 79% (38% to 96%)
	0.891
	Analyzes videos of sleep (e.g., movements).
I2 = 0

	—
	PSG (unspecified)
	2
	15
	Range: 88% to 93%b
	Range: 68% to 79%b
	0.891
	I2 = 0

	—
	PSG (unspecified)
	1
	30
	Pooled sensitivity (95% CI): 81% (67% to 90%)
	Pooled specificity (95% CI): 93% (42% to 100%)
	0.891
	I2 = 0

	Smartphone-based tools

	Duarte et al. (2023)73
	—
	PSG (unspecified)
	7
	15 or NR
	Range: 56% to 100%
	Range: 63% to 97%
	Range: 0.61 to 0.95
	Includes some primary studies that overlap with other SRs which were grouped in different categories. This range is presented to give a general sense of accuracy for smartphone-based tools. Results from the primary studies that were not included in other SRs are presented in data that follow.

	Audio
	PSG (unspecified)
	1
	NR
	72%
	89%
	0.88
	—

	Audio and accelerometer
	PSG (unspecified)
	1
	NR
	100%
	86%
	—
	—

	App and sonar
	PSG (unspecified)
	1
	15
	94%
	97%
	0.95
	—

	App (unspecified)
	PSG (unspecified)
	1
	NR
	Female: 56%
Male: 86%
	NR
	Female: 0.62
Male: 0.61
	—

	Other digital tools

	Duarte et al. (2023)73
	Face frame with attached microphone
	PSG (unspecified)
	1
	Range: 10 to 15
	Range: 89% to 100%
	Range: 85% to 96%
	NR
	Best-achieved cut-off: AHI ≥ 15

	Bone-conducted transducer
	PSG (unspecified)
	1
	Range: 5 to 30
	Range: 91% to 100%
	100%
	Range: 0.91 to 1.00
	Best-achieved cut-off: AHI ≥ 15

	Artificial intelligence models trained on craniofacial photographs

	Gao et al. (2024)72
	—
	PSG (unspecified)or PSG (unspecified) and HSAT
	6
	Range: 5 to 15
	Pooled sensitivity (95% CrI): 84.9% (77.1% to 90.7%)
	Pooled specificity (95% CrI): 71.2% (60.7% to 81.4%)
	NR
	Deep learning (convolutional neural networks) was identified by Bayesian meta-regression as the AI algorithm with highest accuracy (91.1% sensitivity and 79.2% specificity).


AHI = apnea-hypopnea index; AI = artificial intelligence; AUC = area under the curve; CI = confidence interval; CrI = credible interval; HSAT = home sleep apnea test; PSG = polysomnography; NR = not reported.
aAHI or REI cut-offs are used to define and categorize the severity of sleep apnea. In general, an AHI or REI of at least 5 indicates for obstructive sleep apnea, with higher cut-offs indicating moderate or severe sleep apnea.5 If a range is reported, that indicates multiple cut-offs were tested (e.g., “Range: 5 to 15” indicates cut-offs of 5 and 15 were both assessed, within 1 study and/or within multiple studies).
bPooled estimates not provided for this category.
Having trouble reading this table? View it online: https://canjhealthtechnol.ca/index.php/cjht/article/view/HC0110.
Table 14: Summary of Findings by Outcome in Children — Sensitivity, Specificity, and AUC
	First author (year), comparator
	AHI cut-offa
	Number of studies
	Sensitivity
	Specificity
	Number of studies with high (≥ 80%) sensitivities and specificities
	AUC

	Multiple types of devices

	Tuohuti et al. (2023)79
Comparator: PSG (unspecified)
	1 to 5
	12
	Pooled (95% CI): 91% (86% to 94%)
	Pooled (95% CI): 76% (58% to 88%)
	6
	Pooled (95% CI): 0.93 (0.90 to 0.95)b

	Level 3 devices

	Landry et al. (2024)78
Comparator: PSG level 1
	1
	8
		4 studies with high sensitivities (≥ 80%)

	4 studies with moderate sensitivities (63.4 to 72.5%)


		6 studies with high specificities (≥ 80%)

	2 studies with moderate specificities (62 to 67%)


	Varied by patient age
	Range: 0.77 to 0.96

	5
	9
		7 studies with high sensitivities (81.5 to 100%)

	2 studies showed moderate sensitivities (61.5% to 62.5%) - NOX-T3, Polysmith PSG


	All had high specificities (80.8% to 100%)
	5
	Range: 0.81 to 0.95

	10
	3
		2 reported high sensitivities (at least 80%) – ApneaLink, Medibyte)

	1 reported moderate sensitivity (71%) – NOX-T3


	All had high specificities (90 to 100%)
	2
	Range: 0.88 to 1.00

	Level 4 devices — oximetry-based – conventional analysis

	Landry et al. (2024)78
Comparator: PSG level 1
	1
	5
		High (≥ 80%) in 5 studies

	Poor (59%) in 1 study


		High in 3 studies (80% to 99%)

	Moderate in 1 study (75%)

	Poor in 1 study (43%)


	1
	Range: 0.61 to 0.92

	5
	9
		High in 4 studies (84% to 100%)

	Moderate in 2 studies (67 to 71%)

	Poor in 3 studies (32 to 50%)


		High (≥ 80%) in 6 studies

	Moderate in 2 studies (60 to 66.7%)

	Poor in 1 study (35%)


	2
	Range: 0.73 to 0.96

	10
	4
		High in 3 studies (89.1% to 100%)

	Moderate in 1 study (64%)


		High in 3 studies (83% to 86%)

	Low in 1 study (24%)


	2
	Range: 0.68 to 0.94

	Level 4 devices — oximetry-based – APMLA

	Landry et al. (2024)78
Comparator: PSG level 1
Note: Included oximetry data alone, with 5 studies additionally examining airflow, 2 studies also evaluating heart rate data, and 1 study analyzing body movement
	1
	9
	All studies found high sensitivity (≥ 80%) in at least 1 tested model
	Heterogeneous across and within studies, as some studies tested multiple types of models; 5 studies reported at least 1 model with high specificity, with the remining 4 reporting either moderate (71.5%) or poor (< 60%).
	None. While some studies reported a model with high specificity, these models were often associated with moderate or poor sensitivity.
	Range: 0.62 to 0.97

	5
	12
		High in 4 studies (≥ 80%)

	Moderate in 8 studies (68.2% to 79.3%)


		High in 11 studies (≥ 80%)

	Moderate in 1 study (79%)


	4
	Range: 0.65 to 0.97

	10
	8
		High in 6 studies (81% to 93%)

	Moderate in 2 studies (68.7% to 73.5%)


	High in all studies (87% to 100%)
	Authors stated that 5 studies had a balanced set of high sensitivities and specificities
	Range: 0.76 to 0.96

	Level 4 – analysis type not reported

	Tuohuti et al. (2023)79
Comparator: PSG (unspecified)
	5
	1 (device: oximeter)
	0.80 (95% CI, 0.61 to 0.92)
	0.92 (95% CI, 0.79 to 0.98)
	—
	—

	Non-oximetry – conventional analysis

	Landry et al. (2024)78
Comparator: PSG level 1
Note: Included single bioparameters, most commonly ECG data other than heart rate (n = 2), and video media (n = 2)
	1
	4 (devices: the Sunrise system, the Sonomat, anterior rhinomanometers, pulse oximeters)
		High in 3 studies (82% to 91%)

	Poor in 1 study (30%) with a moderate specificity of 79%


		High in 2 studies (96% to 97%)

	Moderate in 1 study (78%)

	Poor in 1 study (53%)


	1
	Range: 0.59 to 0.84

	5
	5 (devices: Sunrise system, the Sonomat system, various smartphones [for video recording], audio recorders, Holter monitors)
		High in 3 studies (86% to 100%)

	Moderate in 2 (70% to 71%)


		High in 4 studies (80% to 96%)

	Poor in 1 study (36%), in association with a perfect sensitivity of 100%


	2
	Range: 0.63 to 0.95

	10
	2
		Sunrise system (sensing mandibular movement): 100%

	Sonomat (body movement and sound): 60%


		Sunrise system (sensing mandibular movement): 88%

	Sonomat (body movement and sound): 94%


	1
	Range: 0.96 to 0.98

	Non-oximetry – APMLA

	Landry et al. (2024)78
Comparator: PSG level 1
	1
	4 (based on ECG data other than heart rate (n = 3) or airflow (n = 1))
		Low in 1 study (43%)

	Moderate in 2 studies (61% to 76%)

	High in 1 study (93%)


		High in 3 studies (81% to 82%)

	Moderate in 1 study (59%)


	1
	Range: 0.56 to 0.60

	5
	4 - based on 3 different types of bioparameters: airflow, pulse rate variability, and heart rate variability
		Moderate in 3 studies (63% to 76%)

	Low in 1 study (50%)


		High in 3 studies (80% to 86%)

	Moderate in 1 study (68%)


	0
	Range: 0.69 to 0.78

	10
	3 to 1 study evaluated airflow-based LR models, while the other 2 studies addressed heart rate variability
		ECG-based: moderate (64% to 71%)

	Airflow-based: high (83%)


		ECG-based: high (85% to 92%)

	Airflow-based: moderate specificity (79%)


	0
	Range: 0.69 to 0.84

	Wearable devices

	Landry et al. (2024)78
Comparator: PSG level 1
	1
	2 - WatchPAT 200, WristOx2 3150-BLE
	High in both studies (95 to 100%)
		WatchPAT: 73% to 96%

	WristOx2 3150-BLE: 84%


	1
	Range: 0.56 to 0.90

	5
	3 - WatchPAT 200, WristOx2 3150-BLE, ApneaLink Plus
	High in all studies
		WatchPAT: 96%

	WristOx2 3150-BLE: 99%

	ApneaLink Plus: 3 to 40%


	2
	Range: 0.59 to 0.95

	10
	3 - WatchPAT 200 or WristOx2 3150-BLE
		High in 2 studies (≥ 80%)

	Moderate in 1 study (77%) – WatchPAT


	High in all 3 studies (91% to 100%)
	2
	Range: 0.80 to 0.98

	Tuohuti et al. (2023)79
Comparator: PSG (unspecified)
	1.5
	1 (device: ApneaLink)
	82% (95% CI, 57% to 96%)
	100% (95% CI, 29% to 100%)
	—
	—

	5
	1 (WatchPAT)
	96% (80% to 100%)
	84% (64% to 95%)
	—
	—

	Noncontact devices — mattress systems

	Tuohuti et al. (2023)79
Comparator: PSG (unspecified)
	5
	1 – mattress system; measured respiratory movement,c oxygen saturation, body position
	83% (95% CI, 66% to 93%)
	96% (95% CI, 80% to 100%)
	—
	—


AHI = apnea-hypopnea index; APMLA = automated processing and machine learning analysis; AUC = area under the curve; CI = confidence interval; ECG = electrocardiogram; LR = logistic regression; PSG = polysomnography; REI = respiratory event index.
Note: Tuohuti et al. (2023)79 did not report AUC for individual studies; thus, pooled estimates were reported, which include some overlap with the primary studies included in Landry et al. (2024).78 The 4 reported individual primary studies from Tuohuti et al. (2023)79 are the 4 unique studies, extracted to supplement findings from Landry et al. (2024)78 and provide additional information for specific device types.
aAHI or REI cut-offs are used to define and categorize the severity of sleep apnea. In general, an AHI or REI of at least 5 indicates for obstructive sleep apnea, with higher cut-offs indicating moderate or severe sleep apnea.5 If a range is reported, that indicates multiple cut-offs were tested (e.g., “Range: 5 to 15” indicates cut-offs of 5 and 15 were both assessed, within 1 study and/or within multiple studies).
bThis includes 1 primary study that technically does not meet eligibility criteria for this review, as it compares level 2 PSG to Level 1 PSG. It has been included here because individual AUC results weren’t available
cThe original review used abbreviations to indicate parameters measured; these were indicated as RM, though RM was not defined. We have assumed that RM stands for respiratory movement.
Having trouble reading this table? View it online: https://canjhealthtechnol.ca/index.php/cjht/article/view/HC0110.
Table 15: Summary of Findings by Outcome — Positive Predictive Value and Negative Predictive Value
	Study citation
	Comparison
	Number of studies
	AHI or RDI cut-off (events per hour)
	PPV (%), range
	NPV (%), range

	Adults

	Khor et al. (2023)75 
	Level 3 vs. level 1 PSG
	34
	5 to 30
	33 to 100
	0 to 100

	Level 4 – ApneaLink vs. level 1 PSG
	11
	5 to 30
	50 to 100
	16.7 to 100

	Level 4 – pulse oximetry vs. Level 1 PSG
	12
	5 to 40
	31 to 100
	40 to 100

	Level 4 – 4-channel test vs. level 1 PSG
	3
	5 to 30
	78 to 100
	32 to 96

	Level 4 – 3-channel test vs. level 1 PSG
	4
	5 to 30
	94.7 to 100
	65.5 to 100

	Level 4 – 2-channel test vs. level 1 PSG
	10
	5 to 30
	57 to 100
	50 to 100

	Level 4 – 1-channel test vs. level 1 PSG
	7
	5 to 42
	42 to 100
	25 to 100

	Wearables – WatchPAT vs. level 1 PSG
	6
	5 to 35
	69.2 to 95
	50 to 100

	Wearables – WatchPAT vs. level 2 PSG
	2
	5 to 15
	33.2 to 70
	95 to 100

	Wearables – SleepStrip vs. level 1 PSG
	5
	5 to 40
	59.1 to 100
	41.2 to 100

	Wearables – other vs. level 1 PSG
	8
	5 to 30
	48.8 to 100
	13.4 to 100

	Noncontact systems – acoustic recording systems vs. level 1 PSG
	2
	5 to 30
	75 to 81.5
	86.3 to 89.5

	Noncontact systems – radar systems vs. level 1 PSG
	8
	5 to 30
	72.8 to 100
	46.2 to 100

	Noncontact systems – sheet-type systems vs. level 1 PSG
	4
	5 to 30
	58.5 to 100
	42.9 to 010

	Noncontact systems – sheet-type systems vs. level 2 PSG – unspecified cardiorespiratory polygraphy
	1
	5 to 30
	54 to 71.7
	66.7 to 96.7

	Noncontact systems – sheet-type systems vs. level 2 PSG – unspecified cardiorespiratory polygraphy
	1
	5 to 30
	54 to 71.7
	66.7 to 96.7

	Children

	Landry et al. (2024)78
	Level 3 vs. PSG (unspecified)
	8
	1 to 10
	58.8 to 100.0
	0.0 to 100.0

	Level 4 – oximetry-based, conventional analysis vs. PSG (unspecified)
	12
	1 to 5
	29 to 100
	16.0 to 100

	Level 4 – oximetry-based, AMPLA vs. PSG (unspecified)
	11
	1 to 10
	45.8 to 100
	18.5 to 97

	Level 4 – non–oximetry-based, conventional analysis vs. PSG (unspecified)
	6
	1 to 10
	53 to 95.0
	41 to 100

	Level 4 – non–oximetry-based, AMPLA vs. PSG (unspecified)
	1
	1
	85.7
	81.8

	Other devices vs. PSG (unspecified)
	3
	1 to 10
	15 to 96.6
	0 to 100


AHI = apnea-hypopnea index; AMPLA = automated processing and machine learning analysis; NPV = negative predictive value; PPV = positive predictive value; PSG = polysomnography; RDI = respiratory disturbance index; vs. = versus.
Table 16: Summary of Findings by Outcome in Adults — Diagnostic Odds Ratio, Positive Likelihood Ratio, and Negative Likelihood Ratio
	Study citation, number of studies
	Comparator
	AHI threshold (events per hour)
	Diagnostic OR
	Positive likelihood ratio
	Negative likelihood ratio

	WatchPAT (general)

	Iftikhar et al. (2022)77
6 studies
	PSG (unspecified)
	5
	12.30 (SE = 3.62)
	1.66 (SE = 0.34)
	0.13 (SE = 0.03)

	15
	31.08 (SE = 17.97)
	3.34 (SE = 0.97)
	0.10 (SE = 0.03)

	30
	19.33 (SE = 6.46)
	5.74 (SE = 1.41)
	0.29 (SE = 0.06)

	Artificial intelligence models trained on craniofacial photographs

	Gao et al. (2024)72
6 studies
	PSG (unspecified)or PSG (unspecified) with HSAT
	NR
	14.18 (95% CrI: 7.46 to 28.47)
	2.95 (95% CrI: 2.17 to 4.53)
	0.21 (95% CrI: 0.13 to 0.32).


AHI = apnea-hypopnea index; CrI = credible interval; HSAT = home sleep apnea test; NR = not reported; OR = odds ratio; PSG = polysomnography; SE = standard error.
Notes: The diagnostic OR is the ratio of the odds of the test being positive if the patient has a disease, relative to the odds of the test being positive if the patient does not have the disease (definition extracted from Iftikhar et al.77). A higher value indicates better discriminatory test performance.
The positive likelihood ratio is the true positivity rate divided by the false positivity rate, and provides the “probability that a positive test would be expected in a patient divided by the probability that a positive test would be expected in a patient without a disease.” The negative likelihood ratio is the probability of a patient who has the disease but tests negative, divided by the probability of a patient who does not have the disease and tests negative.9 In general, a likelihood ratio > 1 indicates the test result is associated with the disease being present, while a likelihood ratio of < 1 indicates the test result is associated with the disease being absent. Likelihood ratios of > 10 or < 0.1 are generally considered to be strong evidence to rule in or rule out diagnoses, respectively.128
Having trouble reading this table? View it online: https://canjhealthtechnol.ca/index.php/cjht/article/view/HC0110.
Table 17: Summary of Findings by Outcome in Adults — Accuracy
	First author (year)
	Number of included studies
	Device name or device type
	Comparator
	Outcome
	Result
	Heterogeneity

	Tau2
	Q (P value)
	I2 (%)

	Level 3 sleep tests

	Khor et al. (2023)75
	26
	—
	PSG level 1
	Accuracy at detecting sleep apnea
	Range: 67.2% to 100%
	—
	—
	—

	Level 4 sleep tests

	Khor et al. (2023)75
	7
	ApneaLink
	PSG level 1
	Accuracy at detecting sleep apnea
	Range: 70 to 88.6%
	—
	—
	—

	9
	Pulse oximetry
	PSG level 1
	Accuracy at detecting sleep apnea
	Range: 65% to 93.6%
	—
	—
	—

	2
	4-channel test
	PSG level 1
	Accuracy at detecting sleep apnea
	Range: 68.2% to 98%
	—
	—
	—

	3
	3-channel test
	PSG level 1
	Accuracy at detecting sleep apnea
	Range: 84.2% to 89.3%
	—
	—
	—

	3
	2-channel test
	PSG level 1
	Accuracy at detecting sleep apnea
	Range: 80% to 93.7%
	—
	—
	—

	3
	1-channel test
	PSG level 1
	Accuracy at detecting sleep apnea
	Range: 54.5% to 91.3%
	—
	—
	—

	Wearables

	Abd-Alrazaq et al. (2024)71
	17
	—
	PSG (unspecified)
	Accuracy in detecting respiratory events
	Pooled mean (95% CI): 0.877 (0.81 to 0.92)
Range: 0.69 to 0.97
	0.1433
	185,452.6 (< 0.001)
	100

	4
	—
	PSG (unspecified)
	Accuracy in detecting type of respiratory events
	Pooled mean (95% CI): 0.762 (0.49 to 0.95)
Range: 0.40 to 0.97
	0.0822
	12,665.3 (< 0.001)
	100

	11
	—
	PSG (unspecified)
	Accuracy in detecting sleep apnea
	Pooled mean (95% CI): 0.878 (0.82 to 0.93)Range: 0.71 to 1.00
	0.0164
	71.1 (< 0.01)
	86

	9
	—
	Unclear; may include HSAT (review did not report separate results for PSG only comparator)
	Accuracy in detecting severity of sleep apnea
	Pooled mean (95% CI): 0.651 (0.54 to 0.75)
Range: 0.36 to 0.89
	0.0243
	106.1 (< 0.001)
	93

	Khor et al. (2023)75
	6
	WatchPAT
	PSG level 1
	Accuracy at detecting sleep apnea
	Range: 69.4% to 96%
	—
	—
	—

	5
	SleepStrip
	PSG level 1
	Accuracy at detecting sleep apnea
	Range: 61.3% to 93.8%
	—
	—
	—

	9
	Other wearables
	PSG level 1
	Accuracy at detecting sleep apnea
	Range: 57.1% to 100%
	—
	—
	—

	Other noncontact systems

	Khor et al. (2023)75
	1
	Acoustic recording systems
	PSG level 1
	Accuracy at detecting sleep apnea
	84.2%
	—
	—
	—

	6
	Radar
	PSG level 1
	Accuracy at detecting sleep apnea
	Range: 77.6% to 100%
	—
	—
	—

	2
	Radar
	Portable PSG or unspecified cardiorespiratory polygraphy
	Accuracy at detecting sleep apnea
	Range: 54.8% to 94.2%
	—
	—
	—

	3
	Sheet-type systems
	PSG level 1
	Accuracy at detecting sleep apnea
	Range: 61.2% to 97.6%
	—
	—
	—


CI = confidence interval; HSAT = home sleep apnea test; PSG = polysomnography.
Having trouble reading this table? View it online: https://canjhealthtechnol.ca/index.php/cjht/article/view/HC0110.
Table 18: Summary of Findings by Outcome in Adults — Bland-Altman Analysis for Agreement
	Study citation, number of studies
	Comparator
	AHI or RDI bias (events per hour)
	I2
	Percentage error
	Review authors’ notes

	Level 3 sleep test

	Khor et al. (2023)75
25 studies
	PSG level 1
	Mean differences: −15.2 to 24
	—
	—
	19 of 25 studies reported underestimated of AHI using level 3 tests; COPD patients had similar range of estimated mean of differences.

	Level 4 sleep test — ApneaLink without pulse oximetry

	Khor et al. (2023)75
7 studies
	PSG level 1
	Mean differences (LL, UL): −6.3 to 7 (−27.8, 19.6)
	—
	—
	—

	Level 4 sleep test — pulse oximetry

	Khor et al. (2023)75
5 studies
	PSG level 1
	Mean differences (LL, UL): −13.7 to 4.8 (−37, 27.3)
	—
	—
	—

	Wearable device — tracheal sound recording

	Khor et al. (2023)75
1 study
	PSG level 2
	Mean differences: −8.4 to −2.9
	—
	—
	—

	WatchPAT (general)

	Iftikhar et al. (2022)77
17 studies
	PSG (unspecified)
	Pooled mean bias (SE): 0.30 (0.74)
LL, UL: −1.14, 1.75
	78%
	230%
	—

	Subgroup analysis – scoring criteria

	A – 3% desaturation for hypopneas with 30% airflow reduction (4 studies)
	PSG (unspecified)
	Pooled mean bias (SE): 0.15 (1.92)
LL, UL: −3.61, 4.92
	92%
	360%
	—

	B – 4% desaturation for hypopneas with 30% airflow reduction (5 studies)
	PSG (unspecified)
	Pooled mean bias (SE): −1.10 (1.18)
LL, UL: −3.41, 1.21
	63.73%
	162%
	—

	C – 3% desaturation for hypopneas with 50% airflow reduction (6 studies)
	PSG (unspecified)
	Pooled mean bias (SE): 0.15 (0.82)
LL, UL: −1.46, 1.76
	35.15%
	121%
	—

	D – other (50% airflow reduction with either 4% desaturation for hypopneas or did not specify desaturation rule) (2 studies)
	PSG (unspecified)
	Pooled mean bias (SE): 4.13 (2.95)
LL, UL: −1.66, 9.91
	82.4%
	293%
	—

	WatchPAT 100

	Khor et al. (2023)75
2 studies
	PSG level 1
	Mean differences (LL, UL): 1.6 to 2.5 (−60.4, 57.6)
	—
	—
	—

	Iftikhar et al. (2022)77
4 studies
	PSG (unspecified)
	Pooled mean bias (SE): 2.28 (1.26)
LL, UL: −0.19, 4.75
	66.2%
	151%
	—

	WatchPAT 200

	Khor et al. (2023)75
9 studies
	PSG level 1
	Mean differences (LL, UL): 4.7 to 5.1 (−46.5, 46.5)
	—
	—
	—

	Iftikhar et al. (2022)77
13 studies
	PSG (unspecified)
	Pooled mean bias (SE): −0.35 (0.89)
LL, UL: −2.09, 1.40
	81.01%
	250%
	—


AHI = apnea-hypopnea index; COPD = chronic obstructive pulmonary disease; LL = lower limit; PSG = polysomnography; RDI = respiratory disturbance index; SE = standard error; UL = upper limit.
Note: Bland-Altman plots are a method of quantifying agreement between 2 quantitative measurements, studying the mean difference between the 2 measurements.90 These differences are affected by the mean AHI reported by studies; thus, percentage error can be calculated to present this difference in terms of a percentage.77
Table 19: Summary of Findings by Outcome in Adults — Cohen’s Kappa Coefficient for Sleep Apnea Severity Classification
	Author (Year), number of included studies
	Severity of sleep apnea
	Pooled mean (SE)
	I2

	WatchPAT (general)

	Iftikhar et al. (2022)77
6 studies
Comparator: PSG (unspecified)
	No sleep apnea (AHI < 5 events per hour)
	0.45 (0.06)
	0

	Mild (AHI = 5 to 14.9 events per hour)
	0.29 (0.05)
	0

	Moderate (AHI = 15 to 29.9 events per hour)
	0.25 (0.07)
	17.97%

	Severe (AHI ≥ 30 events per hour)
	0.64 (0.05)
	21.16%


AHI = apnea-hypopnea index; PSG = polysomnography; SE = standard error.
Notes: Cohen’s kappa is a measure of interrater reliability; in this case, representing agreement between PAT and PSG results. 
A kappa = 0 indicates agreement expected from random chance, while kappa = 1 represents perfect agreement.91 
One suggested interpretation of kappa values is: 0 to 0.20 = no agreement; 0.21 to 0.39 = minimal agreement; 0.40 to 0.59 = weak agreement; 0.60 to 0.79 = moderate agreement, 0.80 to 0.90 = strong agreement; 0.90+ = almost perfect agreement.91
Table 20: Summary of Findings by Outcome — Sleepiness, Assessed With the ESS
	Author (year) and study design
	Index test – level of limited channel sleep study
	Comparator
	Number of participants (number of RCTs)
	Follow-up, range (months)
	ESS score

	Mean score with level 1 PSG
	MD with index test (95% CI)

	Van Doorn et al. (2025)80
SR with meta-analysis
	Level 3 (“Embla-Embletta,” limited data from Level 1 PSG)
	Level 1 PSG
	701 (2)
	4 to 6
	−4.66
	0.47 (−0.23 to 1.18)

	Level 4 (ApneaLink Air, limited data from Level 1 PSG)
	Level 1 PSG
	573 (2)
	4 to 6
	−5.44
	0.66 (−0.41 to 1.72)


CI = confidence interval; ESS = Epworth Sleepiness Scale; MD = mean difference; PSG = polysomnography; RCT = randomized controlled trial; SR = systematic review.
Note: “The ESS score ranges from 0 to 24, with a higher ESS score indicating more daytime sleepiness (i.e., lower is better). Minimum clinically important difference is 2–3.” (p.4)80
Table 21: Summary of Findings by Outcome — Quality of Life, Assessed With Functional Outcomes of Sleep Questionnaire
	Author (year) and study design
	Index test – level of limited channel sleep study
	Number of participants (number of RCTs)
	Follow-up, range (months)
	Mean FOSQ score with level 1 PSG
	Difference with index test, SMD (95% CI)

	Van Doorn et al. (2025)80
SR with meta-analysis
Comparator: Level 1 PSG
	Level 3 (“Embla-Embletta,” limited data from Level 1 PSG)
	701 (2)
	4 to 6
	NR
	0.01 SDs (−0.14 to 0.16)

	Level 4 (ApneaLink Air, limited data from Level 1 PSG)
	573 (2)
	4 to 6
	NR
	−0.06 SDs (−0.22 to 0.11)


CI = confidence interval; FOSQ = Functional Outcomes of Sleep Questionnaire; MD = mean difference; PSG = polysomnography; RCT = randomized controlled trial; SD = standard deviation; SR = systematic review.
Note: The difference is in the number of SDs; e.g., 0.01 SDs higher compared to PSG.
Table 22: Summary of Findings by Outcome — Use of Continuous Positive Airway Pressure
	Author (year) and study design
	Index test – level of limited channel sleep study
	Number of participants (number of RCTs)
	Follow-up, range (months)
	Use of CPAP

	Level 1 PSG group, mean (hours)
	Limited channel sleep studies group, MD (95% CI)

	Van Doorn et al. (2025)80
SR with meta-analysis
Comparator: Level 1 PSG
	Level 3 (“Embla-Embletta,” limited data from Level 1 PSG)
	360 (2)
	4 to 6
	5.30
	−0.18 (−0.56 to 0.2)

	Level 4 (ApneaLink Air, limited data from Level 1 PSG)
	328 (2)
	4 to 6
	4.75
	−0.36 (−1.14 to 0.42)


CI = confidence interval; CPAP = continuous positive airway pressure; FOSQ = Functional Outcomes of Sleep Questionnaire; MD = mean difference; PSG = polysomnography; RCT = randomized controlled trial; SR = systematic review.
Table 23: Summary of Findings by Outcome — Adverse Events
	Author (year) and study design
	Index test – level of limited channel sleep study
	Outcome
	Number of participants (number of RCTs)
	Follow-up, range (months)
	Result

	Van Doorn et al. (2025)80
SR with meta-analysis
Comparator: Level 1 PSG
	Level 3 (“Embla-Embletta,” limited data From level 1 PSG)
	All-cause mortality
	NR
	NR
	NR

	Serious adverse events
	701 (2)
	4 to 6
	“There was no evidence of a difference in serious adverse events, work and traffic accidents, hospital admissions, length of hospital stay and emergency visits during follow-up between groups.”

	Cardiovascular events and correlating risk factors
	430 (1)
	6
	“There was no evidence of a difference between groups in cardiovascular event incident rates or in change of body mass index and 24-hour blood pressure (total, systolic and diastolic) during follow-up.”

	Level 4 (ApneaLink Air, limited data from level 1 PSG)
	All-cause mortality
	NR
	NR
	NR

	Serious adverse events
	573 (2)
	4 to 6
	“There was no evidence of a difference in serious adverse events, work and traffic accidents, hospital admissions, hospital days and emergency visits during follow-up between groups.”

	Cardiovascular events and correlating risk factors
	303 (1)
	4 to 6
	“There was no evidence of a difference between groups in cardiovascular event incident rates or in change of body mass index and blood pressure (systolic and diastolic) during follow-up.”


NR = not reported; PSG = polysomnography; RCT = randomized controlled trial; SR = systematic review.
Table 24: Summary of Recommendations in Included Guidelines
	Recommendations and supporting evidence
	Strength of recommendations and quality of evidence

	Agency for Care Effectiveness (2025)81

	Recommendation: Ambulatory sleep study or HSAT with a level 3 device can be used to diagnose OSA in adults (aged 18 years or older) who meet the following criteria:
	have a high pretest probability for moderate-severe OSA (i.e., present signs and symptoms such as excessive daytime sleepiness, and at least 2 of the following 3 criteria: habitual loud snoring; witnessed apnea, gasping, or choking, and diagnosed hypertension), and

	do not have complicated conditions, including:
	Awake hypoventilation or high risk of sleep-related hypoventilation

	Significant cardiopulmonary disease

	Long-term home oxygen therapy

	Chronic opiate medication use

	Parasomnias (such as REM behavioural disorder)

	Severe insomnia

	Sleep-related movement disorders (such as periodic limb movement disorder)

	Potential respiratory muscle weakness caused by neuromuscular conditions

	History of stroke

	Disorders of central hypersomnolence

	Nocturnal seizure

	Environmental or personal factors precluding adequate acquisition and data interpretation from HSAT




In addition: A specialist trained in sleep medicine and with the correct credentials (to interpret PSG) should assess the patient, review and interpret the HSAT data.
Supporting evidence: NR
	Strength of recommendation: NR
Quality of evidence: NR

	Department of Veterans Affairs and Department of Defense (2025)82

	Recommendation: “For diagnosis of clinically suspected obstructive sleep apnea, we recommend diagnosis with polysomnography or home sleep apnea testing” (p.39) Related recommendations include:
	“recommends applying a cutoff of 15 events per hour for a definitive diagnosis of OSA on HSATs” (p.40)

	“For patients who undergo home testing and have a reported event index (AHI, respiratory disturbance index, or REI) of 5 to 15 events per hour, a clinical decision integrating the patient’s event index, symptoms, occupation, and comorbid disorders should be used to render an appropriate diagnosis. If there is diagnostic uncertainty, either repeat testing or a referral to a sleep specialist, a sleep medicine physician or a care extender (PA and NP) under supervision of a sleep medicine physician, should be considered” (p.40)

	“If the initial HSAT is non-diagnostic of OSA (event index of <5 per hour), either a repeat HSAT or in-lab PSG should be performed)” (p.40) due to harms related to undiagnosed OSA in patients at high risk

	Unattended portable monitoring “is not recommended, nor should it be performed, in patients without a high pretest probability of sleep apnea” (p.41)


Supporting evidence: 1 SR with meta-analysis and 6 primary studies; authors note the benefits outweigh the harms of undiagnosed and untreated OSA, as well as the burden of testing with HSAT compared to PSG, and subgroups of patients who may not do well in a sleep laboratory environment.
	Strength of recommendation: strong for
Quality of evidence: low

	Recommendation: “For diagnosis of obstructive sleep apnea in appropriate patients, we suggest home sleep apnea testing as an alternative to in-laboratory PSG” (p.42)
	Patient groups for whom HSAT may not be appropriate include:a
	People who will not pursue therapy (p.42)

	Central sleep apnea patients (p.42)



	Level 1 PSG is preferred over HSAT for the following groups:
	Patients with significant comorbid conditions, including stroke or advanced heart failure (including established or suspected hypoventilation/hypoxic conditions, neuromuscular dysfunction, advanced primary neurological conditions, medication-related [opioid, sedative and hypnotics] or advanced respiratory comorbidities) (p.31)

	Patients with significant sleep disruption (e.g., due to chronic insomnia disorder) (p.31)

	Patients with physical, sensory, and cognitive impairment (p.31)

	Chain of custody concerns (p.31)

	Low pretest probability for OSA (p.31)



	HSAT is not recommended and should not be performed for patients with significant comorbid pulmonary, cardiovascular, or neuromuscular disease; these patients should receive an in-lab, level 1 PSG (p.42)


Supporting evidence: 4 primary studies, with limitations including small sample sizes and large confidence intervals. The authors noted benefits of HSATs (e.g., earlier diagnosis, testing more reflective of home sleep experience, reduced burden on patients) and noted some patients prefer to test at home.
	Strength of recommendation: weak for
Quality of evidence: very low

	Recommendation: For patients with a nondiagnostic HSAT, “we recommend further sleep testing for obstructive sleep apnea with in-lab polysomnography or HSAT” (p.42) as these may be associated with other sleep-disordered breathing (e.g., hypoventilation, central sleep apnea) (p.40)
Supporting evidence: 4 primary studies. Considering harms of undiagnosed OSA in patients at high risk for this disease, the authors concluded that the benefits of repeat testing with a high pretest probability for OSA and a nondiagnostic HSAT outweigh potential harm or patient inconvenience, both of which were considered negligible or minor.
	Strength of recommendation: strong for
Quality of evidence: very low

	NICE (2024)83

	For people aged 16 years and older, the following home-testing devices can be used to diagnose and assess severity of obstructive sleep apnea hypopnea syndrome:
	AcuPebble SA100

	Sunrise

	WatchPAT 300

	WatchPAT ONE


Supporting evidence: 6 studies assessing diagnostic accuracy, 2 of which were performed at home and 4 were performed in a clinic, covering the AcuPebble, Sunrise, Brizzy, and NightOwl. No studies were identified for the WatchPAT devices, so evidence for previous versions of the device were used. Economic model reports that the AcuPebble SA100, NightOwl, Sunrise, WatchPAT 300, and WatchPAT ONE are cost-effective compared to home oximetry and home RP.
	Strength of recommendation: NR
Quality of evidence: NR

	Recommendation: Factors to consider when using a home-testing device in place of home respiratory polygraphy or home oximetry:
	If the device can provide outputs needed for care decisions, including if a third-party oximeter can be used; particularly for people with comorbidities

	If the device attaches to an area where the person has hair, if that hair would need to be removed, and if this is acceptable to that person

	If the person has physical features (e.g., skin conditions, scars) that may affect how well the device attaches

	If internet and smartphone access is needed to use the device

	If attaching and using the device would be difficult for the person, and if they will have support


Supporting evidence: report cites an independent review covering equity in medical devices, which covers some issues stated earlier; some factors were also noted in feedback from interested parties.
	Strength of recommendation: NR
Quality of evidence: NR

	Recommendation: More research is needed for the Brizzy home-testing device for people aged 16 years and older.
Supporting evidence: As estimates of diagnostic accuracy for Brizzy are uncertain, the cost-effectiveness estimates are also unclear as the available studies may have overestimated diagnostic accuracy.
	Strength of recommendation: NR
Quality of evidence: NR

	Recommendation: More research is needed for people under the age of 16 for the following devices:
	Brizzy

	Sunrise

	WatchPAT 300

	WatchPAT ONE


Supporting evidence: There is limited evidence for all devices for people under the age of 16 years, and the evidence from adults is not generalizable to patients under the age of 16 years.
	Strength of recommendation: NR
Quality of evidence: NR

	Chang et al. (2023)84

	Recommendation: HSAT “may be used for the evaluation of patients with a high pre-test probability for obstructive sleep apnea. Inadequate or inconclusive results on HSAT may require PSG testing” (p.1125)
Supporting evidence: 2 “SRs and meta-analyses of well-designed RCTs demonstrate that treatment outcomes and adherence are not statistically different between subjects diagnosed with HSAT or PSG” (p.1124)
	Class of Recommendation: Recommendation
Quality of evidence: Aa

	Recommendation: Indications for in-lab PSG (rather than HSAT) include hFrEF, COPD, post-stroke or those with inadequate HSAT results; “Patients with a high pretest probability and negative HSAT results should be offered repeat testing with in-lab PSG.” (p.1131-1132)
Supporting evidence:
	hFrEF: 5 studies cited that evaluated HSATs to diagnose SDB for patients with hFrEF; 1 reported HSAT could not distinguish between obstructive and central events, while another reported 19% of patients were misclassified.

	COPD: limited data available (2 studies)

	Post-stroke: limited data available (1 study)

	Technically inadequate or normal initial HSAT: limited data (1 study)


	Class of Recommendation: Recommend (for hFrEF, COPD, inadequate, or normal HSAT); Option (for post-stroke)
Quality of evidence: C (for hFrEF, COPD, technically inadequate or normal initial HSAT); D (for post-stroke)a

	Recommendation: “Oximetry is not recommended for the diagnosis of OSA in patients with heart failure, atrial fibrillation, COPD, or stroke. Oximetry may be an option for the general population without comorbidities, but more evidence is required.” (p.1135)
Supporting evidence:
	General population: 6 studies cited that found reasonably good correlations between oximetry ODI and PSG AHIs, though some had highly selective populations or used the oximetry from the PSG as the comparison

	hFrEF: limited data available (3 studies)

	COPD: limited data available (3 studies)

	Post-AF: limited data available (1 study)

	Post-stroke: limited data available (3 studies)


	Class of Recommendation: Recommend against (for hFrEF, atrial fibrillation, COPD, stroke); Option (for general population without comorbidities)
Quality of evidence: C (for general population, hFrEF, COPD); D (for post-AF, or post-stroke)a

	Society of Anesthesia and Sleep Medicine and the Society for Obstetric Anesthesia and Perinatology (2023)85

	Recommendation: “We suggest that out-of-center (home) sleep apnea testing may be a reasonable diagnostic tool for OSA in pregnant people” (p.413)
Supporting evidence: Three studies that describe associations between sleep-disordered breathing and adverse pregnancy outcomes based on portable monitoring. Authors note some caveats in the research, including that portable monitoring has primarily been validated among people with obesity in late pregnancy, with less research in people without obesity in early pregnancy, it may be reasonable to recommend portable testing without obesity if there is clinical suspicion for severe disease. Although portable monitoring is generally less sensitive than polysomnography, authors note portable devices are convenient and practical for people who are pregnant, which may help identify OSA in pregnancy.
	Class of Recommendation: IIb (weak)
Level of Evidence: B‑NR (moderate quality evidence from 1+ nonrandomized studies or meta-analysis of such studies)

	Recommendation: “we do not recommend that overnight pulse oximetry be used as a diagnostic tool for OSA in pregnant people” (p.413)
Supporting evidence: No relevant studies in people who are pregnant; authors also note variance in prevalence, and poor correlation between symptoms and clinical outcomes.
	Class of Recommendation: III (no benefit)
Level of Evidence: C‑EO (consensus of expert opinion based on clinical experience)

	Recommendation: “repeat diagnostic testing in the postpartum period for people diagnosed with OSA during pregnancy may be considered” (p.414)
Supporting evidence: 3 small studies reported OSA may improve in the postpartum period for some people, though it is unknown why.
	Class of Recommendation: IIb (weak)
Level of Evidence: C‑LD (limited data; randomized or nonrandomized observational studies with limitations from design or execution, or meta-analyses of such studies)

	Recommendation: “recommended timing of postpartum OSA testing for people diagnosed with OSA during pregnancy is unknown” (p.414)
Supporting evidence: 4 studies cited; guideline notes there is limited data to guide timing of repeat sleep testing, and so timing of repeat postpartum testing can only be recommended on an individual or case-by-case basis (e.g., once postpartum weight loss plateaus and infant care responsibilities at night have decreased)
	Class of Recommendation: IIb (weak)
Level of Evidence: C‑EO (consensus of expert opinion based on clinical experience)


AHI = apnea-hypopnea index; COPD = chronic obstructive pulmonary disease; hFrEF = heart failure with reduced ejection fraction; HSAT = home sleep apnea test; NP = nurse practitioner; NR = not reported; ODI = oxygen desaturation index; OSA = obstructive sleep apnea; PA = physician assistant; PSG = polysomnography; SDB = sleep-disordered breathing.
aThe guideline states: “The Work Group identified the following patient subgroups who may not be appropriate for HSAT such as patients with moderate-severe physical, sensory, or cognitive/behavioral ability” (p.42). We assumed this to be a typo, as they also state on a separate page that in-laboratory PSG is preferred over HSAT in patients with “Physical, sensory and cognitive impairment” (p.31).
bEvidence quality grades are defined as: A = well-designed RCTs; B = RCTs with minor limitations or overwhelming consistent evidence from observational studies; C = observational studies; D = expert opinion, case reports, or reasoning from first principles.84
Having trouble reading this table? View it online: https://canjhealthtechnol.ca/index.php/cjht/article/view/HC0110.
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