Unattended Home Sleep Studies

· G0398: Home sleep study test (HST) with type II portable monitor, unattended; minimum of 7 channels: EEG, EOG, EMG, ECG/heart rate, airflow, respiratory effort and oxygen saturation.

· G0399: Home sleep test (HST) with type III portable monitor, unattended; minimum of 4 channels: 2 respiratory movement/airflow, 1 ECG/heart rate and 1oxygen saturation

· G0400: Home sleep test (HST) with type IV portable monitor, unattended; minimum of 3 channels

Background 

Obstructive sleep apnea (OSA) is a sleep disorder that is caused by repetitive, short duration blockages of the upper airway, resulting in apnea or hypopnea both causing arousal from sleep.   Excessive sleepiness associated with OSA has far reaching consequences for both the patient and society.  It is present in 9% to 24% of the adult population and will continue to grow due to age and obesity.  Patients with OSA and OSA associated ES experience the following (Pagel, 2008):

· Excessive sleepiness (One quarter of patients with untreated OSA report frequently falling asleep while driving.  In 2000 more than 800,000 US drivers were involved in OSA-related motor vehicle accidents, at a cost of 1400 lives.)

· Cognitive dysfunction (This can affect the patient’s ability to gain or maintain employment)

· Irritability and marred social functioning

· Reduced vitality

· Depression

· Impotence & decrease libido

· Hypertension and CVD

· Diabetes & obesity

Specifics of the technology
As a result of increasing demand and limited availability of laboratory PSG, home sleep studies have been offered as a less expensive screening technology for sleep disordered breathing.

Advantages include:

· The ability to record in a natural sleep environment

· Greater availability (decreased wait time).

· Decreased cost (usually < $1000 per study)

· Centralization of data analysis (decreased variability)

Disadvantages include:

· Inability to diagnose other nonbreathing-related sleep disorders

· The potential of a higher number of invalid studies because the performed in unattended surroundings.

(Ghegan et al, 2006)
Instant Diagnostic Systems:  http://www.instantdiagnostic.com/ids/(S(cmpyymvslpv5efasxmnj1qub))/hme-sleep-apnea-testing.aspx
[image: image1.jpg]



[image: image2.jpg]



The Crystal Monitor 20-B is a wireless 14 channel PSG system for diagnosing sleep- disordered breathing. It is a complete PSG system that collects EEG, ECG, EMG, EOG, airflow, snore, thoracic and abdominal respiratory efforts, body position and pulse oximetry.  http://www.news-medical.net/?id=23153
Sleep data (http://www.sleepdata.com/faq.htm)
Q. How much will the sleep study cost?

A. Home-based studies range from $450 to $800 depending upon what is involved and how much follow up is provided.
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http://www.sleepdata.com/homecare.htm

Recent studies 

	Article
	Objective
	Study Design
	Results/Conclusions

	Collop et al., 2007
	Portable Monitoring Task Force of the AASM was charged to answer the following questions:  

· What are appropriate indications for unattended portable monitoring (PM)?

· What types of PM should be used?

· How should PM data acquisition, analysis, and interpretation be performed?

· What is the proper application of PM results?
	MEDLINE search was conducted on articles published between 1997 and August 2006.  Using the search parameters described on page 738, 291 articles were reviewed.
	Following recommendations were made:

· PM for the diagnosis of obstructive sleep apnea (OSA) should be performed only in conjunction with a comprehensive sleep evaluation.

· Clinical sleep evaluations using PM must be supervised by a practitioner with board certification in sleep medicine or an individual who fulfills the eligibility criteria for the sleep medicine certification examination.

· PM may be used as an alternative to PSG for the diagnosis of OSA in patients with a high pretest probability of moderate to severe OSA.
· PM is not appropriate for the diagnosis of OSA in patients with significant comorbid medical conditions that may degrade the accuracy of PM.
· PM is not appropriate for the diagnostic evaluation of patients suspected of having comorbid sleep disorders.

· PM is not appropriate for general screening of asymptomatic populations.

· PM may be indicated for the diagnosis of OSA in patients for whom in-laboratory PSG is not possible by virtue of immobility, safety, or critical illness.
· PM may also be indicated to monitor the response to non-CPAP treatments for sleep apnea.

· At a minimum, PM must record airflow, respiratory effort, and blood oxygenation.

· The airflow, effort, and oximetric biosensors conventionally used for in-laboratory PSG should be used in PM.

	Ghegan et al., 2006 June
	Meta-analysis study to compare accuracy of home sleep studies with laboratory polysomnography in diagnosis of obstructive sleep apnea (OSA).
	Review of previously published studies. Eligible studies (18) included prospective cohort studies of portable and in-laboratory sleep studies performed on same group of patients. Comparisons were made of respiratory disturbance index (RDI), mean low oxygen saturation levels, sleep time , rate of inadequate studies, and average cost per examination in the two settings.
	Results: RDI values on portable sleep studies were 10% lower on average compared with laboratory studies (odds ratio [OR], 0.90; 95% confidence interval [CI], 0.87–0.92). There was no significant difference in the mean low oxygen saturation on portable versus laboratory studies (OR, 1.0; 95% CI, 0.94–1.10). Recorded sleep time was significantly higher by 13% for laboratory compared with portable studies (OR, 0.87; 95% CI, 0.86–0.89), and portable studies were significantly more likely to give a poor recording when compared with laboratory examinations (P _ .0001). The cost of home studies ranged from 35% to 88% lower than laboratory studies across a number of countries. 

Conclusion: Home sleep studies provide similar diagnostic information to laboratory polysomnograms in the evaluation of sleep disordered breathing but may underestimate sleep apnea severity. The lower cost of home sleep studies makes it a viable screening tool for patients with suspected OSA; however, these lower costs are partially offset by the higher rate of inadequate examinations.

	Zou et al., 2006 
	Assess the accuracy of a portable monitoring device based on peripheral arterial tonometry to diagnose obstructive sleep

apnea (OSA). To propose a new standard for limited-channel device validation using synchronized polysomnography (PSG) home recordings and

a population-based cohort.
	Single-night, unattended PSG and Watch_PAT 100 (WP_100).

Setting: Home environment.

Participants: 98 subjects (55 men; age, 60 ± 7 year; body mass index, 28 ± 4 kg/m2) consecutively recruited from the Skaraborg Hypertension and Diabetes Project.


	Results: The WP_100 records peripheral arterial

tone, heart rate, oxygen saturation and actigraphy for automatic analysis of respiratory disturbance index (RDI), apnea-hypopnea index (AHI), oxygen desaturation index (ODI), and sleep-wake state. The accuracy of WP_100 in RDI, AHI, ODI, and sleep-wake detection was assessed by comparison with data from simultaneous PSG recordings. The mean PSG-AHI in this population was 25.5 ± 22.9 events per hour. The WP_100 RDI, AHI, and ODI correlated closely (0.88, 0.90, and 0.92; p < .0001, respectively) with the corresponding indexes obtained by PSG. The areas under the curve for the receiver-operator characteristic curves for WP_100 AHI and RDI were 0.93 and 0.90 for the PSG-AHI and RDI thresholds 10 and 20 (p < .0001, respectively). The agreement of the sleep-wake assessment based on 30-second bins between the 2 systems was 82 ± 7%.

Conclusions: The WP_100 was reasonably accurate for unattended home diagnosis of OSA in a population sample not preselected for OSA symptoms. The current design, including simultaneous home PSG recordings in population-based cohorts, is proposed as a reasonable validation standard for assessment of simplified recording tools for OSA diagnosis.

	Silva et al., 2007
	Subjective and objective assessments of sleep may be discrepant due to sleep misperception and measurement effects, the latter of which may change the quality and quantity of a person’s usual sleep. This study compared sleep times from polysomnography (PSG) with self-reports of habitual sleep and sleep estimated on the morning after a PSG in adults. 
	Total sleep time and sleep onset latency obtained from unat​tended home PSGs were compared to sleep times obtained from a ques​tionnaire completed before the PSG and a Morning Survey completed the morning after the PSG. 
Participants: A total of 2,113 subjects who were ≥ 40 years of age. Subjects were 53% female, 75% Caucasian, and 38% obese.
	The mean habitual sleep time (HABTST), morning estimated sleep time (AMTST), and PSG total sleep times (PSGTST) were 422 min, 379 min, and 363 min, respectively. The mean habitual sleep onset latency, morning estimated sleep onset latency, and PSG sleep onset latency were 17.0 min, 21.8 min, and 16.9 min, respectively. Models adjusting for related demographic factors showed that HABTST and AMTST differ significantly from PSGTST by 61 and 18 minutes, re​spectively. Obese and higher educated people reported less sleep time than their counterparts. Similarly, small but significant differences were seen for sleep latency.
Conclusions: In a community population, self-reported total sleep times and sleep latencies are overestimated even on the morning following overnight PSG. 


Summary
The Collop (2007) review of 291 studies provides explicit guidance in the use of portable monitoring for diagnosis of OSA and evaluating the impact of OSA treatments.  Specifically, PM is appropriate (as an alternative to PSG) to diagnose OSA only for those with a comprehensive sleep evaluation indicating a high pre-test probability of moderate to severe OSA without comorbid medical or sleep disorders.
The latest CMS Coverage Decision Memorandum (2009) for Medicare allows for use of unattended home monitoring (along with a clinical evaluation) to diagnose OSA to allow payment for CPAP.
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