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Summary of PICO/PPICO criteria to define question(s) to be addressed in an Assessment Report to the 
Medical Services Advisory Committee (MSAC) 

Table 1 PICO for out-of-laboratory sleep (Level 2 PSG) studies in children and adolescents: PICO Set 1 

Component Description 

Population Children aged 3-<12a and 12-18b years with sleep disordered breathing (SDB) that have been: 

i. referred by a medical practitioner to a qualified paediatric sleep medicine practitioner* 
who has determined that the patient has a high probability of symptomatic, moderate 
to severe OSA, and  

ii. following professional attendance of the patient (either face-to-face or by video 
conference) by a qualified paediatric sleep medicine specialist* who determines that 
investigation is necessary to confirm the diagnosis of obstructive sleep apnoea (OSA) 
and that an out-of-laboratory setting is appropriate for the sleep study.^  

Intervention Level 2 polysomnography (PSG) study in an out-of-sleep-laboratory setting with a minimum of 
7 channels including EEG, EOG, EMG, ECG or heart rate, airflow, respiratory effort and oxygen 
saturation. After clinical assessment, addition of transcutaneous carbon dioxide monitoring may 
be considered. 

Comparator/s The comparators are:  

 Level 1 PSG study within an accredited sleep laboratory (attended study; MBS item 
12210 and 12213).  

 No testing and standard management.  

Reference standard Level 1 PSG study in an accredited sleep laboratory with 12-13 recording channels routinely 
recorded, and trained sleep laboratory staff in attendance. 

Outcomes Effectiveness 

 Reported test failure rates requiring repeat studies 
 Accuracy of diagnostic testing for OSA 

o Sensitivity 
o Specificity 
o Positive and negative predictive outcomes 
o Rates of false positive and false negative results  

 Change management outcomes 
o Referrals to ENT surgery  
o Additional sleep studies (by type) 
o Time to diagnosis of OSA 
o Alteration of treatment and treatment type 

 Patient health outcomes 
o Reduction in adverse consequences of undiagnosed and untreated OSA 

leading to improvements in neurocognitive performance, sleep-related 
behavioural problems and cardiorespiratory illness 

o Quality of life 

Safety 

 Reported harms from general incidents and those relating to the devices used for out-
of-laboratory sleep studies 

 Infection risk from in-laboratory studies 
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Component Description 

Health system outcomes 

 Health care utilisation 
 Access/ wait times to investigations and appropriate management from time of 

referral 

Assessment 
questions 

What is the safety, effectiveness and cost-effectiveness of a Level 2 PSG versus a Level 1 PSG 
study or no testing and standard management in children aged 3-18 years with a high 
probability for symptomatic, moderate to severe OSA? 

Abbreviations: ECG = electrocardiogram; EEG = electroencephalogram; EMG = electromyogram; ENT = ear, nose and throat; EOG = 
electrooculogram; MBS = Medicare Benefits Schedule; OSA = obstructive sleep apnoea; PSG = polysomnography. 
^ Level 2 PSG study is not indicated in children aged < 3 years and/orwith clinical concern regarding medical instability and ability to gain relevant 

information without experienced staff present. Level 2 PSGs are not proposed for children who require sleep studies indicated for sleep movement 
disorders, suspected nocturnal seizures, atypical parasomnias, hypersomnia and narcolepsy; initiation of respiratory support. Contraindications 
to an out-of-laboratory PSG are: i) a lack of access to a safe setting for the study and/or ii) a guardian who is reluctant to supervise the study 

* For adolescents aged 12-18 years, patients can be referred by adult sleep medicine practitioners or paediatric sleep medicine practitioners. 
a Item 1 of proposed new MBS item numbers is for children.  
b Item 2 of proposed new MBS item numbers is for adolescents. 

Table 2 PICO for out-of-laboratory sleep (Level 3 cardiorespiratory) study for diagnosis of OSA in children and 
adolescents: PICO Set 2 

Component Description 

Population Children aged 3 years or older that have been: 

i. referred by a medical practitioner to a qualified paediatric sleep medicine practitioner 
who has determined that the patient has a high probability for symptomatic, 
moderate to severe OSA, and 

ii. following professional attendance of the patient (either face-to-face or by video 
conference) by a qualified paediatric sleep medicine specialist who determines that 
investigation is necessary for the diagnosis of OSA, and  

iii. is or likely to be intolerant of head leads when full PSG attempted.  

Intervention Level 3 cardiorespiratory study in out-of-sleep-laboratory setting with a minimum of 4 channels 
including ECG or heart rate, airflow, respiratory effort and oxygen saturation. EEG, EOG and 
EMG are not included. After clinical assessment, addition of transcutaneous carbon dioxide 
monitoring may considered. 

Comparator/s The comparators are:  

 Level 1 PSG study within an accredited sleep laboratory (attended study;  MBS items 
12210 and 12213) 

 No testing and standard management. 

Reference standard  Level 1 PSG study in an accredited sleep laboratory with 12-13 recording channels routinely 
recorded, and trained sleep laboratory staff in attendance. 

Outcomes Effectiveness 

 Reported test failure rates requiring repeat studies. 
 Accuracy of diagnostic testing for OSA 

o Sensitivity 
o Specificity 
o Positive and negative predictive outcomes 
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Component Description 

o Rates of false positive and false negative results  
 Change management outcomes 

o Referrals to ENT surgery  
o Additional sleep studies (by type) 
o Time to diagnosis of OSA 
o Alteration of treatment and treatment type 

 Patient health outcomes 
o Reduced adverse events of surgery (due to better information from testing 

prior to the intervention)  
o Reduction in adverse consequences of undiagnosed and untreated OSA 

leading to improvement in neurocognitiveperformance, sleep-related 
behavioural problems and cardiorespiratory illness 

o Quality of life 

Safety 

 Reported harms from general incidents and those relating to the devices used for out-
of-laboratory sleep studies 

 Infection risk from in-laboratory studies 

Health system outcomes 

 Health care utilisation 
 Access/ wait times to investigations and appropriate management from time of 

referral 

Assessment 
questions 

What is the safety, effectiveness and cost-effectiveness of Level 3 cardiorespiratory study 
versus Level 1 PSG study or no testing and standard medical management in children aged 3 
years or older at risk for significant OSA and intolerant or likely to be intolerant of head leads in 
full PSG setup? 

. 
Abbreviations: ECG = electrocardiogram; EEG = electroencephalogram; EMG = electromyogram; ENT = ear, nose and throat; EOG = 
electrooculogram; MBS = Medicare Benefits Schedule; OSA = obstructive sleep apnoea; PSG = polysomnography. 
 

Table 3 PICO for out-of-laboratory sleep (Level 3 cardiorespiratory) study for treatment monitoring in children and 
adolescents: PICO Set 3 

Component Description 

Population Children aged 3 years or older that have been: 

i. referred by a medical practitioner to a qualified paediatric sleep medicine practitioner 
who has determined that the patient is stable on current respiratory support for sleep 
disordered breathing*, and  

ii. following professional attendance of the patient (either face-to-face or by video 
conference) by a qualified paediatric sleep medicine specialist who determines that 
investigation is necessary to assess respiratory support therapy [continuous positive 
airway pressure- CPAP or bilevel positive airway pressure- BiPAP]. 

Intervention Level 3 cardiorespiratory study in out-of-sleep-laboratory setting with a minimum of 4 channels 
including ECG or heart rate, airflow, respiratory effort and oxygen saturation. EEG, EOG and 
EMG are not included. After clinical assessment, addition of transcutaneous carbon dioxide 
monitoring may considered. 
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Component Description 

Comparator/s The comparators are:  

 Level 1 PSG study within an accredited sleep laboratory (attended study;  MBS items 
12210, 12213, 12215 and 12217) 

 No testing and standard management   

Reference standard  Level 1 PSG study in an accredited sleep laboratory with 12-13 recording channels routinely 
recorded, and trained sleep laboratory staff in attendance. 

Outcomes Effectiveness 

 Reported test failure rates requiring repeat studies. 
 Accuracy of treatment monitoring for OSA 
 Change management outcomes 

o Alteration of treatment and treatment type 
o Referrals to ENT surgery  
o Additional sleep studies (by type) 

 Patient health outcomes 
o Reduction in adverse consequences of suboptimal CPAP/BiPAP respiratory 

support leading to improvement in neurocognitiveperformance, sleep-related 
behavioural problems and cardiorespiratory illness 

o Quality of life 

Safety 

 Reported harms from general incidents and those relating to the devices used for out-
of-laboratory sleep studies 

 Infection risk from in-laboratory studies 

Health system outcomes 

 Health care utilisation 
 Access/ wait times to investigations and appropriate management from time of 

referral 

Assessment 
questions 

What is the safety, effectiveness and cost-effectiveness of a Level 3 cardiorespiratory study for 
treatment monitoring versus a Level 1 PSG study or no testing and standard management in 
children aged 3 years or older who are stable on CPAP or BiPAP respiratory support? 

Abbreviations: BiPAP = bilevel positive airway pressure; CPAP = continuous positive airway pressure; ECG = electrocardiogram; 
EEG = electroencephalogram; EMG = electromyogram; ENT = ear, nose and throat; EOG = electrooculogram; MBS = Medicare Benefits 
Schedule; OSA =  obstructive sleep apnoea; PSG = polysomnography. 
* Not indicated in the following children: medically unstable on present respiratory support; likely to require changes to respiratory support settings 

during the study; or have suboptimal adherence and/or response to therapy. 
 

Table 4 PICO for out-of-laboratory sleep (Level 4 oximetry) study in children and adolescents: PICO Set 4 

Component Description 

Population Children aged 1-12 years that have been: 

i. referred by a medical practitioner who provides a service at, or from, a practice 
location in: 

a. a Modified Monash 2 area; or 
b. a Modified Monash 3 area; or 
c. a Modified Monash 4 area; or 
d. a Modified Monash 5 area; or 
e. a Modified Monash 6 area; or 
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Component Description 

f. a Modified Monash 7 area; 
 
to a qualified paediatric sleep medicine practitioner who had determined that the 
patient has a high probability for symptomatic, moderate to severe OSA, and  

ii. following professional attendance of the patient (either face-to-face or by video 
conference) by a qualified paediatric sleep medicine specialist who determines that 
investigation is necessary to confirm the diagnosis of OSA 

Intervention Level 4 oximetry study with an oximeter in out-of-sleep-laboratory setting.  

Comparator/s The comparators are: 

 Level 1 PSG study within an accredited sleep laboratory (attended study; MBS items 
12210 and 12213)  

 No testing and standard medical management.  

Reference standard Level 1 PSG study in an accredited sleep laboratory with 12-13 recording channels routinely 
recorded, and trained sleep laboratory staff in attendance. 

Outcomes Effectiveness 

 Reported test failure rates requiring repeat studies. 
 Accuracy of diagnostic testing for OSA 

o Sensitivity 
o Specificity 
o Positive and negative predictive outcomes 
o Rates of false positive and false negative results  

 Change management outcomes 
o Referrals to ENT surgery  
o Additional sleep studies (by type. 
o Time to diagnosis of OSA 
o Alteration of treatment and treatment type 

 Patient health outcomes 
o Reduced adverse events of surgery (due to better information from testing 

prior to the intervention) 
o Reduction in adverse consequences of undiagnosed and untreated OSA 

leading to improvement in neurocognitive performance, sleep-related 
behavioural problems and cardiorespiratory illness 

o Quality of life 

Safety 

 Reported harms from general incidents and those relating to the devices used for out-
of-laboratory sleep studies 

 Infection risk from in-laboratory studies 

Health system outcomes 

 Health care utilisation 
 Access/ wait times to investigations and appropriate management from time of 

referral 

Assessment 
questions 

What is the safety, effectiveness and cost-effectiveness of a Level 4 oximetry study versus a 
Level 1 PSG study in children aged 1-12 years with a high probability for symptomatic, moderate 
to severe OSA, residing in Modified Monash (MM) classification 2-7?  

What is the safety, effectiveness and cost-effectiveness of a Level 4 oximetry study versus no 
testing prior to surgical management of OSA (e.g., ENT surgery to be decided by ENT 
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Component Description 

consultation alone) in children aged 1-12 years with a high probability for symptomatic, 
moderate to severe OSA, residing in MM2-7? 

Abbreviations: ECG=electrocardiogram; EEG=electroencephalogram; EMG=electromyogram; EOG=electrooculogram; ENT=ear, nose and throat; 
MBS = Medicare Benefits Schedule; OSA=obstructive sleep apnoea; PSG=polysomnography. 

Purpose of application 
An application requesting Medicare Benefits Schedule (MBS) listing of out-of-laboratory sleep studies 
(Levels 2, 3 and 4) for the investigation of sleep disordered breathing (SDB) in children and adolescent (age 
1-18 years) was received from Australasian Sleep Association (ASA) by the Department of Health and Aged 
Care. 

The clinical claim is that out-of-laboratory sleep studies are non-inferior to full polysomnography (PSG) in 
the laboratory setting (Level 1 PSG study). The application claimed (p43) that the benefits of the proposed 
service were improved access to sleep monitoring services, improved consumer satisfaction, reduced wait 
times for Level 1 PSG studies, reduced time to diagnosis and treatment of SDB with reduction in health 
care utilisation.   

PASC noted that MSAC has previously considered unattended sleep studies in the diagnosis of OSA in 2010 
(MSAC application 1130). PASC noted that MSAC supported public funding of Level 2 PSG studies for adults 
but not children. MSAC did not support public funding of Level 3 or 4 sleep studies for adults or children. 

PICO criteria  

Population 

SDB is a common childhood disorder, which encompasses a spectrum of disorders that include snoring, 
central apnea, abnormalities of ventilation, and obstructive sleep apnoea (OSA). OSA is the most prevalent 
type of SDB. Predisposing conditions include enlarged adenoids and tonsils, obesity, reduced neuromotor 
tone and abnormalities of airway shape or size. This PICO is concerned with the use of unattended sleep 
studies in the paediatric population for the diagnosis, treatment and monitoring of OSA. OSA is defined as 
the presence of periods of partial upper airway obstruction and/or intermittent complete upper airway 
obstruction, leading to abnormalities in ventilation and/or sleep disruption. OSA occurs across all age 
groups but has a peak incidence between two and eight years of age. OSA affects 1-5% of children (Marcus 
et al 2012; Lumeng and Chervin 2008). The consequences of OSA in children include neurocognitive 
problems, behavioural problems, poor school performance, growth disturbances and increased 
cardiovascular risks (Gozal et al 2004, Katz and D’Ambrosio 2008; Baker-Smith et al 2021). Unidentified and 
untreated OSA can lead to significant impairment of a child’s health, opportunities, and quality of life. OSA 
is currently treated using a range of therapies, including continuous positive airway pressure (CPAP), ear, 
nose and throat (ENT) surgery, oral appliances, weight loss and inhaled nasal steroids. ENT surgery, mainly 
adenotonsillectomy, is the mainstay initial treatment for paediatric OSA.  

The primary aim of being able to do out-of-sleep-laboratory studies is to enhance the timeliness of 
diagnosis and treatment of OSA. The application discussed key limitations to gaining access to a Level 1 
PSG study within an accredited sleep laboratory: 

- Most accredited paediatric sleep laboratories have > 12 month waiting lists. 
- Limited capacity for the number of diagnostic PSGs within sleep laboratories. 
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- All accredited paediatric sleep laboratories are located mostly in the capital cities. 
- The COVID-19 pandemic has had significant impact on waiting lists, particularly in Sydney and 

Melbourne. 

Target population for Level 2 PSG study (PICO Set 1) 
 
The proposed population for Level 2 PSG study (out-of-laboratory) is the same population that is currently 
eligible for a Level 1 PSG study performed in a sleep laboratory (MBS items 12210 and 12213). The 
population is children (3<12 years) and adolescents (12-18 years) with SDB appropriate for an out-of-
laboratory study to confirm the diagnosis of OSA. 
 
The application stated that reducing time from referral to diagnosis and definitive treatment for suspected 
OSA will improve the likelihood the child will avoid long-term sequale from untreated OSA. MBS funding 
for out-of-laboratory studies would also relieve the burden on present paediatric sleep laboratories. The 
applicant indicated that the intention was to increase throughput by assessing less complicated patients 
with Level 2 PSG studies so that Level 1 PSG studies could be focused towards complex patients and 
facilitate respiratory support (initiation of CPAP or bilevel positive airway pressure - BiPAP, dose titration 
and tolerance check). 

The British Thoracic Society (2022) noted that the choice of diagnostic test to detect SDB is likely impacted 
by the presence or absence of comorbidities. The clinician would recommend the pathway for diagnosis 
based on the patient clinical history, as well as the type and location of investigation that is likely to be 
tolerated by the child and family. The guideline recommended that in children ≥2 years with no 
comorbidities, the Sleep-related breathing disorder scale of the paediatric sleep questionnaires (SRBD-
PSQ), or obstructive sleep apnoea-18 item questionnaires (OSA-18), can be considered for diagnosing 
moderate-to-severe SDB. If a test questionnaire is inconsistent with clinical features or if a higher degree 
of diagnostic certainty is required, further tests such as pulse oximetry, cardiorespiratory sleep studies or 
PSG are recommended. In children with comorbities, sleep studies are recommended including oximetry 
and cardiorespiratory studies. 

The application estimated that the number of patients eligible for Level 2 PSG studies in the first year, 
could be 30% of patients presently on waiting lists for Level 1 PSG studies, and that these would be 
additional services to the Department of Heath sleep laboratory data for paediatric sleep studies. The 
application stated the number of suitable patients for the proposed Level 2 study would represent 30% of 
9,390 total paediatric sleep studies performed in the 2018/2019 financial year (7,748 in children 0-12 yrs 
MBS item 12210 and 1,621 in adolescents 12-18 yrs (MBS item 12213) and 21 studies in individuals who 
required additional studies (MBS items 12215 and 12217).  

PASC noted the proposed population (children and adolescents) for Level 2 PSG study is essentially the 
same as that currently eligible for an MBS listed Level 1 PSG study. However, patients under 3 years of age 
would not be eligible for Level 2 PSG studies. The pre-PASC response also suggested that high risk patients, 
who have one or more co-morbidities, would not be appropriate for a Level 2 PSG study.  PASC noted that 
only 30% of patients on the waiting list for Level 1 studies would meet the criteria to be triaged for a Level 2 
PSG study, meaning te impact on reduced waitlists will be attenuated. Hence the majority of patients on 
the waiting list will remain on the list and the burden on the current paediatric sleep laboratories will not 
be reduced substantially if Level 2 PSG sleep studies are MBS funded.  
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Target population for Level 3 cardiorespiratory study for diagnosis of OSA (PICO Set 2) and treatment 
monitoring (PICO set 3) 

Level 3 cardiorespiratory study for diagnosis  

Level 3 cardiorespiratory study is also proposed for children (aged 3 years or older) with suspected OSA for 
purposes of diagnosis, where a Level 1 or 2 PSG study is distressing or challenging, and the child is or likely 
to be unable to tolerate the full setup for Level 1 or 2 PSG studies including  electroencephalogram (EEG), 
electrooculogram (EOG) and electromyography (EMG) head leads. This population is defined as children 
who have not tolerated other medical investigations and are known to have limited tolerance for sensory 
stimulation (eg. children with neurocognitive disability such as Autism Spectrum Disorder).  

The application estimated an additional 469 patients, based on 5% of present waiting lists consisting of 
patients likely to be highly anxious in sleep laboratory environments (e.g. children with Rett syndrome, 
Prader-Willi syndrome, Autism Spectrum Disorder and Down syndrome), and used this to proxy the 
population unable to tolerate Level 1 or 2 PSG studies.  

Level 3 cardiorespiratory study for treatment monitoring 

Level 3 cardiorespiratory studies are proposed for treatment monitoring for children (aged 3 years or 
older) who are already established on respiratory support (CPAP or BiPAP), for regular monitoring through 
repeat sleep studies to ensure adequate therapy. The application stated that under the current model, 
children requiring respiratory support were not able to be monitored every 6-12 months according to the 
recommended national guidelines (Chawla 2021) due to a lack of capacity and the long wait-times for Level 
1 PSG studies. Therefore, the opportunity to check these childrens’ treatment was reduced and they were 
potentially receiving less than optimal respiratory support. The intention of the proposed MBS funding of 
Level 3 cardiorespiratory studies is to improve therapy for children requiring respiratory support, with 
regular review studies as recommended by guidelines. The Australian guideline (Pamula et al 2017) 
indicates that children receiving respiratory support (e.g., CPAP/BiPAP) require routine follow up sleep 
studies at least with a PSG to ensure that the efficacy of treatment is maintained with growth and 
development or to evaluate if therapy is still required or can be withdrawn. The Australian guideline 
however suggests that Level 3 cardiorespiratory studies may be used in determining the effectiveness of 
therapy in the early stages of initiation of non-invasive respiratory support. The application proposed that 
Level 3 cardiorespiratory studies, like Level 2 PSG studies, are intended to be used for less complicated 
patients. The application stated that 50% of children presently on CPAP are estimated to be stable. The 
application estimated that 1,045 children in Australia were on some form of respiratory support (CPAP or 
BiPAP) from data collated in 2019. 

PASC noted that two populations, for diagnosis and treatment monitoring, were proposed for Level 3 
cardiorespiratory study. PASC noted the Level 3 cardiorespiratory study was proposed for the diagnosis of 
OSA where patients are eligible for a Level 1 or 2 PSG but unable to tolerate head leads. PASC queried 
whether there are any other clinical indications for a Level 3 cardiorespiratory study instead of a Level 2 
PSG study. PASC considered that clarification from the applicant was needed on the clinical criteria for 
choosing the correct population for diagnosing OSA using a Level 3 cardiorespiratory study as opposed to a 
Level 2 PSG study. PASC noted that a Level 3 study was also proposed for treatment monitoring in patients 
who are already established on CPAP or BiPAP. PASC noted that it is suggested that patients who are on 
CPAP for proven OSA should have a repeat sleep study every 6 to 12 months to assess adequacy of 
treatment. However, PASC noted there is a lack of high quality evidence to guide frequency of monitoring 
frequency and it is based on expert opinion only. PASC also queried whether a Level 3 cardiorespiratory 
study is adequate for initial titration for a patient commencing respiratory support (CPAP or BiPAP), or 
whether this should be excluded in the item descriptor.  
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Target population for Level 4 oximetry study (PICO Set 4) 

The proposed population for Level 4 oximetry study, is children with SDB who live in regional or remote 
areas, i.e. > 50 km from a paediatric sleep medicine service, to confirm the diagnosis of OSA. It is proposed 
for these patients that an overnight oximetry study can be an alternative to Level 1 PSG study. Unlike a 
Level 1 PSG study, the results of overnight oximetry can only reliably ‘rule in’ and will not ‘rule-out’ OSA, 
thus patients with negative test results from a Level 4 oximetry study will require further testing. The 
applicant suggested that the role of the overnight oximetry is to allow rapid triaging of referrals, to inform 
who does require urgent ENT surgery and escalating these children with OSA for review and treatment.  
The results will also inform the most appropriate location for surgery. The application stated that at 
present, this population is either not being diagnosed with OSA (i.e. due to long wait list for a Level 1 PSG 
study), or being referred directly for consideration of ENT surgery, if OSA is considered present on clinical 
grounds.  

The application estimated 1,878 children, 20% of children currently on the waiting list, live in regional or 
remote areas.  
 
Whilst the applicant has defined > 50km from a paediatric sleep medicine service as being representative 
of this population, the Department noted that use of the Modified Monash Model (MM) classification 
system, namely restricting the population to classifcations MM2 to MM7 would be an implementable 
restriction, in keeping with other MBS restictions on interventions in regional, rural and remote areas. 
 
PASC noted the proposed target population for a Level 4 oximetry study is children aged 1-12 years living in 
rural and remote areas which the application defined as >50 km from a paediatric sleep medicine service. 
PASC considered clarification is required to understand whether a Level 4 oximetry study would be used to 
diagnose OSA in these patients (as suggested by the applicant) or whether a Level 4 oximetry study would 
be used to triage these patients for a Level 1 PSG study, requiring further tests for confirmation as 
suggested in the feedback from the Thoracic Society of Australia and New Zealand (TSANZ). If the latter, 
there will be no impact on waitlists. In addition, PASC noted that rural access issues are not resolved as 
many rural patients will still need a Level 1 PSG study, particularly as the Level 4 oximetry is a rule-in rather 
than rule-out test, with a high proportion of inconclusive results (70%). PASC also noted that TSANZ 
suggested that a Level 4 oximetry study could also be used as a triaging tool in adolescents 12-18 years, 
and that TSANZ questioned why adolescents were not included in the proposed population. PASC noted the 
pre-PASC response was agreeable to including adolescents but indicated there is no data supporting the 
use of Level 4 oximetry in adolescents and therefore the application did not originally seek MBS funding for 
adolescents to access a Level 4 oximetry study.  

In addition, PASC questioned whether the listing of out-of-laboratory sleep studies may lead to increased 
referrals for sleep studies that are not clinically necessary to confirm a diagnosis and inappropriately delay 
patients who are most likely to benefit from being directly referred for surgery. For example, PASC noted 
that patients with enlarged adenoids and tonsils can be diagnosed clinically and referred directly for 
adenotonsillectomy with resolution of OSA in 80-90% and that a very small number require a sleep study 
for a failed operation.  PASC was uncertain whether this issue could be addressed by defining the eligibility 
criteria for the out-of-laboratory sleep studies better but considered that further consideration and 
clarification of this is required to prevent unnecessary excess testing with sleep studies. 

Intervention 

The intervention for the proposed investigative service are sleep studies performed in out-of-sleep-
laboratory setting: Level 2 PSG study, Level 3 cardiorespiratory study and Level 4 oximetry study for the 
investigation of SDB potentially leading to a diagnosis of OSA (or treatment monitoring) in children and 
adolescents. SDB encompasses a range of conditions with the most prevalent type of breathing 
disturbance being OSA. OSA is a common disorder of childhood and paediatric patients mainly undergo 



Ratified PICO Confirmation – August 2022 PASC meeting  
MSAC Application 1712 – Out-of-laboratory Sleep Studies in the Diagnosis and Management of Sleep 

Disordered Breathing in Children & Adolescents 

11

sleep studies to assess for OSA. The application proposed item descriptors for the out-of-laboratory sleep 
studies are indicated for diagnosing OSA, except Level 3 studies which the application indicates is more 
suitable for the monitoring of patients on respiratory support, which may include children with a range of 
SDB conditions including upper airway obstruction (i.e. OSA) as well as non-obstructive hypoventilation 
(commonly seen in neuromuscular disorders, restrictive lung disorders and morbid obesity) (Pamula et al 
2017).  

Sleep study categories are usually categorised into four types. Of these, Level 1 PSG (laboratory-based) study 
records the most information on the patient’s sleeping respiratory status and Level 4 studies record minimal 
data (see Table 5). Level 1 PSG studies are performed in a sleep laboratory attended by trained sleep 
laboratory staff whereas Level 2, 3 and 4 studies are performed in an out-of-laboratory setting (usually in 
the home using portable equipment) and are not attended by a trained sleep laboratory technician.  

Table 5: Types of sleep studies 

Sleep study  Description 

Level 1 - PSG performed in a sleep laboratory with trained sleep laboratory staff in attendance. 

- 12-13 recording channels routinely recorded 

- Currently listed on the MBS for adults, adolescents and children. 

Level 2 - PSG performed out-of-sleep laboratory, unattended by trained sleep laboratory staff. 

- Parent/guardian in attendance. 

- Minimum of 7 channels recorded, including EEG, EOG, chin EMG, ECG or heart rate, airflow, respiratory effort, 
oxygen saturation. 

- Currently listed on the MBS only for adults. 

Level 3 - Limited channel cardiorespiratory study performed out-of-sleep laboratory, unattended by trained sleep laboratory 
staff 

- Parent/guardian in attendance. 

- Minimum of 4 channels monitored, including ECG or heart rate, airflow, respiratory effort and oxygen saturation. 

- Not currently listed on the MBS. 

Level 4 - Limited channel oximetry study performed out-of-sleep laboratory, unattended by trained sleep laboratory staff 

- Parent/guardian in attendance. 

- Measures a single parameter or two parameters, e.g., oxygen saturation and/or heart rate. 

- Not currently listed on the MBS. 

Source : Adapted from Table 1 of report for MSAC 1130 application and Pamula et al. 2017. 
Abbreviations: ECG=electrocardiogram; EEG=electroencephalography; EMG=electromyogram; EOG=elctrooculogram; MBS = Medicare Benefits 
Schedule; PSG = polysomnography. 
 

Level 2 PSG study (PICO Set 1) 

The application indicated Level 2 PSG studies comprise a full PSG comparable to a Level 1 PSG study. A 
Level 2 PSG study records seven or more channels for continuous monitoring of cortical sleep stages, 
oxygen saturation, muscle activity and breathing. Recordings in accordance with guidelines are made on 
the following: i) airflow, ii) EMG, iii) electrocardiogram (ECG), iv) EEG (minimum of 4 leads or in selected 
investigations, a minimum of 6 leads), v) EOG, vi) oxygen saturation, vii) respiratory effort (movement of 
rib cage and abdomen, whether separately or together), and viii) measurement of carbon dioxide (either 
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end-tidal or transcutaneous). Measurement of carbon dioxide will be considered on a case by case basis by 
the sleep medicine specialist. 

The duration of the Level 2 overnight investigation of sleep must be at least 8 hours to confirm a diagnosis 
of OSA. Repeat study is required if less than 6 hours of sleep were recorded or the data was of inadequate 
quality and should be followed up with an in-laboratory study. 

The application indicated that an accredited paediatric sleep specialist for patients aged 3-12 years and 
either a paediatric or adult sleep specialist for patients aged 12-18 years would assess the appropriateness 
of the patient for an out-of-sleep-laboratory PSG, and that the equipment is applied by a trained health 
care professional and that on-call support is offered in order to limit the failure rate of the studies. 

Polygraphic records are analysed for assessment of sleep stage, arousals, respiratory events and cardiac 
abnormalities using manual scoring, or manual correction of computerised scoring in epochs of not more 
than 1 minute; and stored for interpretation and preparation of a report by the sleep medicine specialist 
based on reviewing the direct original recording of polygraphic data from the patient. If the study is not 
technically adequate and a full report cannot be generated, a sleep medicine specialist (or adult specialist 
as above) determines if the study should be repeated in a sleep laboratory (i.e. Level 1 study). 

PASC noted Level 2 studies require a lot of consumables (i.e. single use and multi-use).  

Level 3 cardiorespiratory study (PICO Set 2 and PICO Set 3) 

The Level 3 cardiorespiratory study records a minimum of 4 channels for continuous monitoring of heart 
rate, airflow, respiratory effort and oxygen saturation. Recordings in accordance with guidelines (Pamula 
et al 2017) are made on the following: i) airflow, ii) oxygen saturation, iii) respiratory effort,  iv) ECG and 
measurement of carbon dioxide (transcutaneous) will be considered on a case by case basis by the sleep 
medicine specialist.  

The parents/caregivers are given instructions on how to check that recording is occurring. They are also 
given a contact number or digital link to the accredited paediatric (or adult) sleep laboratory for overnight 
support (i.e. trouble shooting if required). The equipment will be delivered, set-up in the patients’s home, 
applied to the patient, and returned to the laboratory similar to the Level 2 study. 

Polygraphic records are analysed for assessment of sleep stage, arousals, respiratory events and cardiac 
abnormalities using manual scoring, or manual correction of computerised scoring in epochs of not more 
than 1 minute, and stored for interpretation and preparation of a report by the sleep medicine specialist 
based on reviewing the direct original recording of polygraphic data from the patient. If the study is not 
technically adequate and a full report cannot be generated, a sleep medicine specialist determines if the 
study should be repeated in a sleep laboratory (i.e. Level 1 study). The guideline (Pamula et al 2017) 
reported that overall literature suggests Level 3 studies typically have a high positive predictive value for 
the presence of OSA but a significant false negative rate (low negative predictive value) i.e., ‘rule in’ but do 
not ‘rule out’ OSA. However, there is  concern that due to high false positive rates, Level 3 
cardiorespiratory study may overestimate OSA presence and severity in children (Tan 2015, Scalzitti 2017, 
Ioan 2020). 

PASC considered that ECG monitoring should be listed as a channel for the Level 3 cardirorespiratory study 
item descriptor. PASC noted that Level 3 cardiorespiratory studies have significant false negative rates and 
failed tests. PASC noted the pre-PASC response suggested that 10% of Level 3 cardiorespiratory studies 
would be inconclusive or incomplete . However, feedback from TSANZ suggested that the Level 3 
cardiorespiratory study failure rate (thus needing repeat studies) was 13-26%, with a sensitivity of 61-91% 
and specificity of 16-93%, meaning higher false positive rates, leading to potentially inappropriate 
treatment, compared to Level 1 and 2 PSG study. PASC considered that clarification was required on the 
estimate of failed tests (inclusive of technical failures, inadequate data or inconclusive tests). PASC also 
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queried whether a Level 3 cardiorespiratory study was adequate at all as a stand alone test to diagnose 
OSA. That is, can a Level 3 cardiorespiratory study reliably rule out OSA given the test has a signficant false 
negative rate, or is a Level 3 cardiorespiratory study used for triaging patients for a Level 1 PSG study. PASC 
also noted the application indicated that following a failed Level 3 cardiorespiratory study, the patient will 
require a repeat testing with a Level 1 PSG study. PASC queried whether the repeat study could be a Level 2 
study and confirmation will need to be sought from the applicant regarding this. 

Level 4 oximetry study (PICO Set 4) 

The Level 4 oximetry study requires an oximeter with a single lead to be attached to the child. The 
application noted that after clinical assessment, addition of transcutaneous carbon dioxide monitoring may 
be considered 

The Level 4 oximetry study is proposed for children aged 1-12 years and it must be at least 8 hours in 
duration  to adequately screen for OSA.  The application cited that oximetry can reliably ‘rule in’ moderate 
to severe OSA but not to ‘rule out’ (Nixon et al 2004). Therefore a positive test can reliably predict the 
need for surgical therapy (i.e. adenotonsillectomy) without waiting for a full PSG. However patients with a 
negative test will require further testing with a Level 1 or 2 PSG study. However, a high proportion (70%) of 
patients receiving a Level 4 oximetry study for suspected OSA will have inconclusive results requiring 
further sleep studies. The applicant indicated that patients living in regional or remote areas with 
inconclusive oximetry results would likely require further testing with in-laboratory PSG Level 1 study 
instead of Level 2 study if there was lack of access to accredited sleep professionals in their region. 

The application noted the literature suggests that oximetry results can also assist to identify patients with 
an increased risk of post-operative complications after adenotonsillectomy, which can facilitate planning of 
surgical interventions and perioperative care e.g. in an appropriate location of surgery where there are 
paediatric intensive care units (ICUs) (Horwood et al 2014, Xiao et al 2021). 

The application proposed that a trained healthcare professional under the supervision of a sleep medicine 
specialist will phone the parent/caregiver to make arrangements to courier an oximeter to and from the 
child’s home. Either phone or video teleconferencing will be provided to assist the parent/caregiver in 
applying the oximeter for an overnight recording. The parent/caregiver are also given the phone number 
or data link for overnight backup with an accredited paediatric sleep professional or sleep laboratory. 

Oximetry data is analysed by software to determine oxygen saturation and heart rate profile and stored for 
interpretation and preparation of a report by a qualified paediatric sleep medicine specialist based on 
direct review of raw data from the original recording of oximeter data from the patient. Based on the 
results, patients requiring surgery (adenotonsillectomy) will be referred by the paediatric sleep medicine 
specialist to an ENT surgeon. The application indicated that if the study resulted in technical failure, 
inadequate data or inconclusive, a sleep medicine specialist will determine if the study should be repeated 
with a Level 1 PSG study. 

PASC noted the Level 4 oximetry study consisted of single lead oximetry only and measures a single 
parameter e.g., oxygen saturation and heart rate. PASC considered clarification is required regarding the 
clinical indications for a Level 4 oximetry study, the diagnostic accuracy and limitations of a Level 4 
oximetry study, and how it would change clinical management. PASC noted that a high proportion (70%) of 
results are inconclusive, and questioned whether these rural/regional patients are better served with a 
Level 2 PSG study instead of a Level 4 oximetry study. PASC considered clarification is needed on whether 
the inconclusive rate of 70% includes both negative results as well as uninterpretable studies. PASC noted it 
was unclear whether patients with inconclusive oximetry results, who require repeat testing, will 
subsequently go on to be waitlisted for a Level 1 or a Level 2 PSG study. PASC noted this would mean 
additional wait times, thus not impacting the issue of access to services in rural and regional areas. PASC 
was also uncertain whether a Level 4 oximetry study would be used as a ‘rule in’ test for access to 
treatment, referral to  ENT surgery and/or determing the location for surgery according to risk for post-
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operative complications or whether the Level 4 oximetry study would be used as a prior test to triage 
patients for a Level 1 PSG study. PASC queried whether patients would then wait for a Level 1 PSG study or 
be referred directly for surgery given the long wait times for Level 1 PSG studies. PASC also queried whether 
there is any role for Level 4 oximetry sleep studies in patients with clinically obvious adenotonsillar 
hypertrophy given the decision to operate can be made on physical examination and clinical opinion. PASC 
considered that further advice should be sought from ENT surgeons on this issue.  

PASC also indicated further clarification was needed around terminology such as inconclusive result and 
technical failure. That is what constitutes an inconclusive result and is it the same for each study level, i.e. 
does it include negative result, uninterpretable, incomplete due to technical failure etc. Further, what 
constitutes a technical failure, is it leads falling off, an inconclusive result and/or inadequate data.  

Device technology 

The proposed services are performed using sleep monitoring devices which have been validated for use in 
paediatrics. The application listed some devices currently used, however it is anticipated that other 
suitable devices are likely to become available with advances in technology. The application did not 
provide a comparison between the devices in terms of cost, clinical utility, test accuracy and safety. It is 
unclear from the application if funding for the equipment to meet the increased access for all levels of 
sleep studies will be borne by the sleep laboratories and in a timely fashion to meet the suggested 
demand. 

Table 6: List of sleep monitoring devices currently used 
Device Description Sleep study 

Somte PSG Manufacturer: Compumedics 
TGA approved device: Yes (ARTG 198298) 
Equipment for Level 2 study: Somte PSG recorder and input box 
 Oximeter probe (paediatric and adult sizes) 
 Respiratory bands  
 Electrodes: ECG, chin, head leads, eye leads, ground, leg leads 
 Nasal cannula and Thermistor 
 Position sensor 
 Profusion PSG (software) 
Current use in clinical practice*: Used for paediatric home sleep studies by groups in Melbourne 
and Perth. Used for adult out-of-laboratory sleep studies in Australia for MBS item 12250 studies 
(Level 2 studies). 

Level 2 

Somnotouch Manufacturer:Somnomedics 
TGA approved device: Yes (ARTG 343713) 
Equipment for Level 2 study: Somnotouch sleep screener plus software (BHCTOR105) 
 Somnotouch AASM headbox (BHCTOS095) 
 Belt set (paediatric and adult sizes) 
 ECG lead 
 SpO2 silicone finger probe (paediatric and adult sizes)  
 Grass Gold cup electrodes and 2 leg leads 
 Nasal canula 
 Docking station 
Current use in clinical practice*: Not currently used in Australia in paediatrics. However, used 
widely in UK and some Europeans centres. 

Level 2 or 3 

Nox A1 and Nox 
T3 

Manufacturer: Nox medical 
TGA approved: Yes (ARTG 232041) 
Equipment for level 2 study: Nox A1 device (NX563010) 
 Noxturnal (software) 
 Nox RIP belts (Paediatric, small, medium and large sizes) 
 Paediatric EEG bundle and chin leads 
 ECG cable 
 2 leg leads 

Level 2 (A1) 
or 3 (T3) 
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 Paediatric cannula and paediatric thermistor (latter optional) 
 Wrist Ox2 sensors (small, medium and large sizes) 
Current use in clinical practice*: Used for paediatric home sleep studies by Brisbane group. Used 
for in-patient studies by several Australian labs. 

Masimo Radical-7 
oximeter 

Manufacturer: Masimo Australia 
TGA approved: Yes (ARTG 157479) 

All levels 

Radiometer TCM5 
basic and flex 
monitors 

Supplier: Radiometer Pacific 
TGA approved: Yes (ARTG not provided) 

Level 2, 3 
and 4 

Medtronics 
Nellcor oximeter 

Supplier: Medtronic Australasia 
TGA approved: Yes (ARTG not provided) 

All levels 

Sentec 
Oxicapnograph 

Supplier: Temple Healthcare 
TGA approved: Yes (ARTG not provided) 
Combined transcutaneous carbon dioxide and oxygen with pulse oxygen saturation monitor 

All levels 

Source: pp6-8 of 1712 Application Form.docx 
* Advice from the applicant 
 
Claimed benefits 

The application claimed specific benefits for each proposed service, which are listed below: 

 The availability of an MBS funded Level 2 PSG study for children ≥3 years and without associated 
complex medical conditions would improve access to a PSG study (i.e. not spend >12 months on a 
waitlist for a Level PSG 1 study). Further, by providing these patients with access to an MBS funded 
Level 2 PSG study, it is claimed that this would improve access to Level 1 PSG studies for children in 
high-risk groups, which would improve access to time sensitive interventions. Level 1 PSG studies 
would be prioritised for use in children in high-risk categories with other medical comorbidities, 
very young infants and children and those with sleep disorders other than OSA such as abnormal 
neural control of respiration and sleep movement disorders. In the pre-PASC response, the 
applicant outlined that high risk patients generally includes those aged <3 years and children with 
one or more comorbidity (including obesity). The applicant also indicated that patients suitable for 
Level 2 studies will be those who are otherwise healthy with symptoms of suspected OSA and >3 
years of age.  The actual level of prioritisation on current waitlists based on the patient risk 
category was not provided. The applicant estimated in the pre-PASC response, that across 
Australia, paediatric hospital sleep laboratory services undertake 70-80% of sleep studies in high 
risk patients and that lower risk patients are waiting a long time to access sleep studies. An 
additional benefits is that the children and parents would be able to remain in their home 
environment for the sleep service. 

 The availability of MBS funded Level 3 cardiorespiratory study would increase monitoring for 
children on respiratory support at the appropriate intervals, which allows for timely evaluation of 
the effectiveness of current, or newly implemented therapies, as well as the reduced waiting times 
for in-laboratory studies. The application also indicated Level 3 study had fewer leads for the child 
and family to maintain overnight, and therefore more children would be able to access sleep 
studies for diagnosis and management of OSA. 

 The availability of MBS funded Level 4 oximetry studies would allow for rapid triaging of a 
proportion of referrals for children with suspected moderate to severe OSA who live regionally or 
remotely from an accredited paediatric sleep laboratory. Although Level 2 and 3 studies are also in 
home services, due to the need for a trained sleep technician to apply the equipment to the 
patient, the applicant suggested there will be limited access to these services by patients from 
rural or remote communities. The application indicated that the availability of the Level 4 oximetry 
studies will improve the timing of appropriate therapy for a proportion of patients who will have a 
positive study result. It will also facilitate referral to an ENT service closer to the patient’s home. 
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Regional ENT services are able to appropriately prioritise children with severe OSA and plan the 
suitable site for the surgery to occur. The application further argued that this may include referral 
to a centre with a paediatric ICU, given the oximetry results also help to identify children at an 
increased risk of post-operative complications after adenotonsillectomy. In the pre-PASC response, 
the applicant noted from the Pavone et al (2017) study of home pulse oximetry in children 
undergoing adenotonsillectomy for OSA, that 9% of positive tests on oximetry were suggestive of 
increased risk of post-operative complications after adenotonsillectomy. This will have implications 
for service utilisation, particularly if a large number of patients are likely to require referral to a 
centre with a paediatric ICU (each city in Australia only has 1-2 centres with a paediatric ICU).  

Comparator(s) 

Comparator for Level 2 PSG study (PICO Set 1) 

The main comparators for Level 2 PSG study are: a) Level 1 PSG study (MBS items 12210 and 12213 presented 
in Table 7); and b) no testing and standard management. The reasons are listed below. 

Table 7: Current listings of sleep study items for children and adolescents on the MBS 

MBS item  Description 

12210 
Overnight paediatric investigation, for at least 8 hours, for a patient less than 12 years of age, if: 
(a) the patient is referred by a medical practitioner; and 
(b) the necessity for the investigation is determined by a qualified paediatric sleep medicine practitioner before the investigation; and 
(c) there is continuous monitoring of oxygen saturation and breathing using a multi-channel polygraph, and recordings of the following 
are made, in accordance with current professional guidelines: 
(i) airflow; 
(ii) continuous EMG; 
(iii) ECG; 
(iv) EEG (with a minimum of 4 EEG leads or, in selected investigations, a minimum of 6 EEG leads); 
(v) EOG; 
(vi) oxygen saturation; 
(vii) respiratory movement of rib and abdomen (whether movement of rib is recorded separately from, or together with, movement of 
abdomen); 
(viii) measurement of carbon dioxide (either end-tidal or transcutaneous); and 
(d) a sleep technician, or registered nurse with sleep technology training, is in continuous attendance under the supervision of a qualified 
paediatric sleep medicine practitioner; and 
(e) polygraphic records are: 
(i) analysed (for assessment of sleep stage, and maturation of sleep indices, arousals, respiratory events and assessment of clinically 
significant alterations in heart rate and body movement) with manual scoring, or manual correction of computerised scoring in epochs of 
not more than 1 minute; and 
(ii) stored for interpretation and preparation of a report; and 
(f) interpretation and report are provided by a qualified paediatric sleep medicine practitioner based on reviewing the direct original 
recording of polygraphic data from the patient; and 
(g) the investigation is not provided to the patient on the same occasion that a service to which item 11704, 11705, 11707, 11714, 
11716, 11717, 11723 or 11735 applies is provided to the patient 
For each particular patient—applicable only in relation to each of the first 3 occasions the investigation is performed in any 12 month 
period 
Fee: $742.00 Benefit: 75% = $556.50 85% = $654.10 

12213 
Overnight paediatric investigation, for at least 8 hours, for a patient aged at least 12 years but less than 18 years, if: 
(a) the patient is referred by a medical practitioner; and 
(b) the necessity for the investigation is determined by a qualified sleep medicine practitioner before the investigation; and 
(c) there is continuous monitoring of oxygen saturation and breathing using a multi-channel polygraph, and recordings of the following 
are made, in accordance with current professional guidelines: 
(i) airflow; 
(ii) continuous EMG; 
(iii) ECG; 
(iv) EEG (with a minimum of 4 EEG leads or, in selected investigations, a minimum of 6 EEG leads); 
(v) EOG; 
(vi) oxygen saturation; 
(vii) respiratory movement of rib and abdomen (whether movement of rib is recorded separately from, or together with, movement of 
abdomen); 
(viii) measurement of carbon dioxide (either end-tidal or transcutaneous); and 
(d) a sleep technician, or registered nurse with sleep technology training, is in continuous attendance under the supervision of a qualified 
sleep medicine practitioner; and 
(e) polygraphic records are: 
(i) analysed (for assessment of sleep stage, and maturation of sleep indices, arousals, respiratory events and assessment of clinically 
significant alterations in heart rate and body movement) with manual scoring, or manual correction of computerised scoring in epochs of 
not more than 1 minute; and 
(ii) stored for interpretation and preparation of a report; and 
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(f) interpretation and report are provided by a qualified sleep medicine practitioner based on reviewing the direct original recording of 
polygraphic data from the patient; and 
(g) the investigation is not provided to the patient on the same occasion that a service to which item 11704, 11705, 11707, 11714, 
11716, 11717, 11723 or 11735 applies is provided to the patient 
For each particular patient—applicable only in relation to each of the first 3 occasions the investigation is performed in any 12 month 
period 
Fee: $668.45 Benefit: 75% = $501.35 85% = $580.55 

12215 
Overnight paediatric investigation, for at least 8 hours, for a patient less than 12 years of age, if: 
(a) the patient is referred by a medical practitioner; and 
(b) the necessity for the investigation is determined by a qualified paediatric sleep medicine practitioner before the investigation; and 
(c) there is continuous monitoring of oxygen saturation and breathing using a multi-channel polygraph, and recordings of the following 
are made, in accordance with current professional guidelines: 
(i) airflow; 
(ii) continuous EMG; 
(iii) ECG; 
(iv) EEG (with a minimum of 4 EEG leads or, in selected investigations, a minimum of 6 EEG leads); 
(v) EOG; 
(vi) oxygen saturation; 
(vii) respiratory movement of rib and abdomen (whether movement of rib is recorded separately from, or together with, movement of 
abdomen); 
(viii) measurement of carbon dioxide (either end-tidal or transcutaneous); and 
(d) a sleep technician, or registered nurse with sleep technology training, is in continuous attendance under the supervision of a qualified 
paediatric sleep medicine practitioner; and 
(e) polygraphic records are: 
(i) analysed (for assessment of sleep stage, and maturation of sleep indices, arousals, respiratory events and assessment of clinically 
significant alterations in heart rate and body movement) with manual scoring, or manual correction of computerised scoring in epochs of 
not more than 1 minute; and 
(ii) stored for interpretation and preparation of a report; and 
(f) interpretation and report are provided by a qualified paediatric sleep medicine practitioner based on reviewing the direct original 
recording of polygraphic data from the patient; and 
(g) a further investigation is indicated in the same 12 month period to which item 12210 applies to a service for the patient, for a patient 
using Continuous Positive Airway Pressure (CPAP) or non-invasive or invasive ventilation, or supplemental oxygen, in either or both of 
the following circumstances: 
(i) there is ongoing hypoxia or hypoventilation on the third study to which item 12210 applied for the patient, and further titration of 
respiratory support is needed to optimise therapy; 
(ii) there is clear and significant change in clinical status (for example lung function or functional status) or an intervening treatment that 
may affect ventilation in the period since the third study to which item 12210 applied for the patient, and repeat study is therefore 
required to determine the need for or the adequacy of respiratory support; and 
(h) the investigation is not provided to the patient on the same occasion that a service to which item 11704, 11705, 11707, 11714, 
11716, 11717, 11723 or 11735 applies is provided to the patient 
Applicable only once in the same 12 month period to which item 12210 applies 
Fee: $742.00 Benefit: 75% = $556.50 85% = $654.10 

12217 
Overnight paediatric investigation, for at least 8 hours, for a patient aged at least 12 years but less than 18 years, if: 
(a) the patient is referred by a medical practitioner; and 
(b) the necessity for the investigation is determined by a qualified sleep medicine practitioner before the investigation; and 
(c) there is continuous monitoring of oxygen saturation and breathing using a multi-channel polygraph, and recordings of the following 
are made, in accordance with current professional guidelines: 
(i) airflow; 
(ii) continuous EMG; 
(iii) ECG; 
(iv) EEG (with a minimum of 4 EEG leads or, in selected investigations, a minimum of 6 EEG leads); 
(v) EOG; 
(vi) oxygen saturation; 
(vii) respiratory movement of rib and abdomen (whether movement of rib is recorded separately from, or together with, movement of 
abdomen); 
(viii) measurement of carbon dioxide (either end-tidal or transcutaneous); and 
(d) a sleep technician, or registered nurse with sleep technology training, is in continuous attendance under the supervision of a qualified 
sleep medicine practitioner; and 
(e) polygraphic records are: 
(i) analysed (for assessment of sleep stage, and maturation of sleep indices, arousals, respiratory events and assessment of clinically 
significant alterations in heart rate and body movement) with manual scoring, or manual correction of computerised scoring in epochs of 
not more than 1 minute; and 
(ii) stored for interpretation and preparation of a report; and 
(f) interpretation and report are provided by a qualified sleep medicine practitioner based on reviewing the direct original recording of 
polygraphic data from the patient; and 
(g) a further investigation is indicated in the same 12 month period to which item 12213 applies to a service for the patient, for a patient 
using Continuous Positive Airway Pressure (CPAP) or non-invasive or invasive ventilation, or supplemental oxygen, in either or both of 
the following circumstances: 
(i) there is ongoing hypoxia or hypoventilation on the third study to which item 12213 applied for the patient, and further titration is 
needed to optimise therapy; 
(ii) there is clear and significant change in clinical status (for example lung function or functional status) or an intervening treatment that 
may affect ventilation in the period since the third study to which item 12213 applied for the patient, and repeat study is therefore 
required to determine the need for or the adequacy of respiratory support; and 
(h) the investigation is not provided to the patient on the same occasion that a service to which item 11704, 11705, 11707, 11714, 
11716, 11717, 11723 or 11735 applies is provided to the patient 
Applicable only once in the same 12 month period to which item 12213 applies 
Fee: $668.45 Benefit: 75% = $501.35 85% = $580.55 

Source : Medicare Benefits Schedule (2022). 
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The application proposed MBS funded Level 2 PSG studies will replace MBS funded Level 1 PSG studies (MBS 
item numbers 12210 and 12213 for children and adolescents). Based on a review of sleep laboratory data 
from three tertiary paediatric sleep centres, the application estimated that approximately 30% of Level 1 
diagnostic studies could be substituted by Level 2 PSG study when OSA is suspected.  

Given current wait times for Level 1 PSG studies within accredited sleep laboratories are long (the application 
claimed >12 months but appeared to be 6-12 months based on the data, see below), for a proportion of 
patients, no testing plus standard management may also be a relevant comparator. Especially if there is 
supportive evidence suggesting that capacity is not able to be increased in the medium term and that some 
patients would abandon testing altogether due to the wait. Data presented in the application stated that 
782, 702 and 403 children were on the wait list for sleep studies in Queensland Children’s Hospital (QCH), 
Children’s Hospital at Westmead  (Westmead) and Royal Children’s Hospital (RCH) Melbourne respectively 
in 2021. The application form indicated that approximately 16-24 patients per week are able to undergo a 
Level 1 PSG study at these venues accounting for approximately 832 to 1248  Level 1 PSG studies per annum, 
suggesting that most patients would be able to undergo testing within 6-12 months of being added to the 
waiting list. 

The application also stated that a small proportion (<5%) would need a Level 1 PSG study following the Level 
2 PSG study due to test failure (Russo 2021, Griffith 2021). For these patients, the Level 2 PSG studies would 
be an additional service.  

Lastly, if listed, an MBS funded Level 2 PSG study would replace any non-MBS funded unattended sleep 
studies currently provided in private clinics or public hospitals, however this will not be a main comparator 
since the proportion of patients accessing the alternatively funded services are likely low. This also applies 
to the other proposed PICO sets. 

Comparator for Level 3 cardiorespiratory study for diagnosis of OSAC (PICO Set 2) 

The main comparators for Level 3 cardiorespiratory study for diagnosis are: a) Level 1 PSG study (MBS 
items 12210 and 12213 presented in Table 7); and b) no testing and standard management.  

Level 1 PSG studies are MBS listed for diagnosis of OSA, it is therefore a reasonable comparator in this 
population. The applicant however have also noted current lengthy wait lists for Level 1 PSG studies and 
the distress of a Level 1 PSG study in these patients indicating unsuitability. While the scenario described 
does not appear to be an absolute contraindication for Level 1 PSG studies, coupled with lengthy wait 
times it appeared that ‘no testing and standard management’ may also be a reasonable comparator in this 
population, particularly if the applicant can provide evidence to show patients in this population are 
currently not being tested. 

Comparator for Level 3 cardiorespiratory study for treatment monitoring (PICO Set 3) 

The main comparators are: a) Level 1 PSG study (MBS items 12210, 12213, 12215 and 12217 presented in 
Table 7); and b) no testing and standard management.  

The application stated that Level 3 cardiorespiratory studies could substitute Level 1 PSG studies undertaken 
to review adequacy of respiratory support and suggested that approximately 50% of Level 1 PSG studies to 
review adequacy of respiratory support could be substituted with a Level 3 cardiorespiratory study. Limited 
data was provided in the application to support this assertion, but appeared to be higher than what the data 
supports. Based on QCH waitlist information presented in the application, 156/781  (20%) of children on 
wait list for a Level 1 PSG study at QCH were awaiting testing for respiratory support review for CPAP. For 
the Children’s Hospital at Westmead, the application indicated 345/702 (49%) children were on waitlist for 
respiratory review of CPAP or bilevel respiratory support (assuming this was for the 2021 year as this was 
unclear from the application). Compared to QCH, a much larger proportion of children got tested for review 
of therapy at the Children’s Hospital at Westmead (ie, 69.3% versus 40%).The application also stated that a 
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large proportion of children on respiratory support are not able to undergo sleep studies for monitoring 
witin the 12 months as per guidelines, due to lengthy waiting lists and lack of capacity for Level 1 PSG studies. 
The application indicated that at the QCH in 2020 and 2021 only 40% of children requiring CPAP for 
moderate-severe OSA were able to have review sleep studies within the 12 months as per guidelines – 
therefore 60% are potentially receiving less than optimal respiratory support. For this reason, a second  
comparator for the Level 3 cardiorespiratory study in this population is no testing (to monitor treatment 
effectiveness) and standard management with the potential consequence of less than optimal respiratory 
support. Using this logic, the application’s nominated comparator of either under- or over-treatment of OSA 
(due to differences in treatment duration with and without the new item number) can be considered a 
sequalae of no testing. 

For some patients, a Level 1 PSG study could be required after the Level 3 cardiorespiratory study due to 
inadequate data, hence the proposed level 3 cardiorespiratory study will be an additional service.  

Based on the application, it is uncertain whether the main comparator in this population would be no testing 
or MBS funded Level 1 PSG studies. Additional data on access to MBS funded Level 1 services for monitoring 
would be required to estimate the proportion of services substituted.  

Comparator for Level 4 oximetry study (PICO Set 4) 

The comparators are: a) Level 1 PSG study (MBS items 12210 and 12213 presented in Table 7); and b) no 
testing and standard management. 

This population is also eligible for Level 1 PSG studies, hence Level 1 PSG studies remain a relevant 
comparator. However given the difficulty faced by this rural population in accessing an accredited paediatric 
sleep laboratory due to distance and long waiting lists, no testing and standard management would also be 
a comparator. The application stated that at present the number of accredited paediatric sleep laboratory 
services are limited and these services are absent outside metropolitan areas. Most children proceed to 
surgery with clinically suspected OSA without any investigation to support the diagnosis apart from patient 
history and clinical assessment. For this population, due to these capacity constraints, standard management 
is commonly ENT surgery based on ENT assessment alone. The availability of an MBS funded Level 4 oximetry 
study may reduce ENT referral, specialist consultation and ENT surgery and ensure only patients with 
positive oximetry results would then undergo ENT surgery. A positive test can reliably rule in OSA and thus 
would replace the need for a Level 1 PSG study. The oximetry results also assist to identify patients who may 
be at increased risk of post-operative complications after adenotonsillectomy and can thus be used to plan 
the location that the surgery takes place to ensure appropriate support should a complication arise e.g., a 
centre with paediatric ICU services (Xiao 2021, Horwood 2014).  

Where the Level 4 oximetry study is negative, patients would require further testing, the applicants indicated 
this would most likely be in the form of a Level 1 PSG study, however a Level 2 PSG study or Level 3 
cardiorespiratory study (for the subpopulation who cannot tolerate head leads) conducted in a temporary 
accommodation may also be considered. While Level 4 oximetry studies can ‘rule in’ moderate to severe 
OSA it is not a reliable test for ‘ruling out’ OSA (Nixon 2004). The applicant acknowledged that more than 
70% of overnight oximetries will be inconclusive (Nixon 2004). Hence, for a vast majority of children tested, 
Level 4 oximetry studies would be on top of current testing and management.  

PASC noted that, along with Level 1 PSG study, no testing and standard management was nominated as a 
comparator for all 3 interventions. PASC confirmed that Level 1 PSG study is an appropriate comparator but 
questioned whether no testing is an appropriate comparator for Level 2 and Level 3 sleep studies. Apart 
from patients with clinically obvious adenoid and/or tonsillar hypertrophy requiring direct referral to ENT 
for surgery, it was unclear whether any other patients that fall within the proposed populations for Level 2 
or 3 sleep studies would progress to treatment without testing and therefore these patients will eventually 
undergo a Level 1 PSG study. Further, for patients with clinically obvious adenoid and/or tonsillar 
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hypertrophy requiring direct referral to ENT for surgery, PASC noted that a sleep study may not be 
necessary and therefore these patients would not be considered to fall within the proposed population 
requiring a sleep study. However, further advice from clinical experts should be be sought on this issue. 

Reference standard (for investigative technologies only) 

The reference standard is Level 1 PSG study in an accredited sleep laboratory, with 12-13 recording 
channels routinely recorded, with trained healthcare professionals in attendance throughout the night 
(Pamula et al 2017). This type of study is currently funded under MBS items numbers 12210, 12213, 12215 
and 11217 for children and adolescents (see Table 7). 

Outcomes  

Effectiveness outcomes 

- A comparison of reported test failure rates requiring repeat studies comparing failure rates between 
the out-of-laboratory sleep studies and the reference standard in-laboratory PSG. The application 
indicated complete failure as insufficient data for sleep specialist to provide clinical 
report/interpretation, often requiring further sleep studies with a full PSG either in-laboratory or out-
of-laboratory (Level 1 or Level 2). 

- Accuracy of pre-operative diagnostic testing for OSA. The application indicated this will affect the 
management (i.e. access to appropriate surgery) and outcomes of children with clinically suspected 
OSA, particularly those living regionally or remotely from an accredited sleep laboratory.  

- Test accuracy of the proposed tests 

o Sensitivity 

o Specificity 

o Positive and Negative predictive outcomes 

o Rates of false positive and false negative results  

- Change management outcomes 

o Numbers of referrals to ENT  

o Additional sleep studies (by type) 

o Time to diagnosis 

o Alteration of treatment and treatment type 

- Patient health outcomes 

o Reduction in adverse consequences of undiagnosed and untreated OSA leading to 
improvements in neurocognitive performance, sleep-related behavioural problems and 
cardiorespiratory illness 

o Quality of life 

Safety outcomes 

- Reported harms from incidents (e.g. skin reaction and lead entanglement) relating to the devices used 
for out-of-laboratory sleep studies. The application recommend that the establishment of a 
notification system to monitor the incidents of harm. 
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- Infection risk from in-laboratory studies. The application indicated the risk of infection would be 
reduced with out-of-laboratory sleep studies performed at home. It is unclear how the outcome for the 
number of infections avoided by out-of-laboratory sleep study is meausured. 

Health system outcomes 

- Health care utilisation. The application indicated this would require analysis of health care data but 
was beyond the applicant’s scope. The health care data may be accessible to the Department of Health 
and Aged Care. It is unclear how this outcome will serve the claim of non-inferiority given the lack of 
available data. 

- Access/ wait times to investigations and appropriate management from time of referral. The 
application identified improved wait times for : a) in-laboratory PSG in children with complex 
pathology, b) sleep study (any level out-of-laboratory) in children with suspected OSA, c) monitoring of 
children stable on respiratory support (CPAP or BiPAP) and in-laboratory studies of children who 
require complex ventilatory support, d) screening children who may have moderate-severe OSA and 
the time to therapy in patients with a positive study, and e) sleep study and therapy in children with 
neurocognitive impairment and/or high anxiety (i.e. non tolerance of sleep laboratories). 

Based on the evidence available, it is likely the evaluation to assess the clinical claim will use a linked 
evidence approach. This would assess the test outcomes of the proposed out-of-laboratory services (Level 
2 to 4) services versus the comparators and then using linked evidence via separate studies to determine 
their impact on other proposed outcomes. In the application these mainly reflect broader consequences of 
any change in patient management on the health system i.e. reduced wait times, time to diagnosis and 
treatment, health care utilisation (and long-term health consequences of OSA). During the PICO 
development, test accuracy outcomes were identified as relevant outcomes and results for sensitivity and 
specificity of the proposed investigative tests would need to be compared to the reference standard i.e., 
in-laboratory PSG (Level 1). It was noted some of the provided references in the application for the 
proposed services (Part 4 Summary of Evidence) relate to the diagnostic accuracy of out-of-laboratory 
sleep studies. Test accuracy outcomes are also needed to determine flow-on effects of the different tests 
on subsequent evidence linkages i.e. how the proposed test would change patient management and its 
likely impact on surrogate and final patient health outcomes. 

The applicant also indicated that prompt diagnosis and appropriate treatment of OSA is associated with 
improvement in patient health outcomes due to the applicant claiming an association between 
undiagnosed and poorly managed OSA and conditions such as impaired neurocognitive development, 
sleep-related behavioural problems and cardiorespiratory illness.  

PASC advised that the outcomes would need further consideration once the clinical management 
algorithms are finalised.  

PASC noted the outcomes were the same across the different PICO sets but considered outcomes should be 
different for diagnostic versus treatment monitoring. PASC considered outcomes such as time to 
commencement of treatment, alteration of treatment and survival may be out of scope for the diagnostic 
pathway and may depend on multiple factors other than sleep study results. For example, to model the 
survival outcome requires consideration of quality of life and length of life. 

PASC also considered that clarification of the consequences of false positive and negative results was 
required, i.e., the health outcomes for these patients, given there is potential that patients may receive 
results that are discordant with the presence or absence of OSA. PASC considered this was important noting 
this was an issue for why MSAC did not support public funding of unattended sleep studies for children in 
2010 (MSAC application 1130). 
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PASC discussed the inclusion of measuring impact on waitlist as an outcome. PASC considered this is 
complicated and needs to take into account a number of constraints including human resource factors, 
availability of equipment, impact of technical failures and inconclusive test, repeat studies and wait times. 
PASC noted the estimated current wait time is 6-12 months. PASC queried whether there is evidence on the 
impact of delayed diagnosis within this wait time for the patients who would be triaged for out-of-
laboratory sleep studies (i.e., those who are not considered high risk).  PASC noted that it would be 
beneficial for waiting lists for high risk and low risk patients to be listed as separate outcomes. 

Assessment framework (for investigative technologies) 

It is likely the evaluation to assess the clinical claim would use a linked evidence approach. A suggested 
assessment framework is depicted in Figure 1. Tthe application identified outcomes mostly related to 
health service utilisation and access that were not clinical effectiveness outcomes. Furthermore, the 
application did not provide evidence of the link between the proposed tests and what it called patient 
management outcomes (i.e.reduced wait times, time to diagnosis and treatment, health care utilisation) 
depicted by decision making (note 3 of Figure 1). Additional test accuracy outcomes (i.e. sensitivity and 
specificity) are needed to determine linkages to these patient management outcomes as per testing note 2 
of Figure 1. Pending available evidence, alternatively, a direct evidence approach reporting impact of the 
proposed tests versus comparators on patient health outcomes such as reduction in disease symptoms 
(neurocognitive development, sleep-related behavioural problems, cardiorespiratory illness, survival and 
quality of life) may be considered. Indeed, the available evidence may differ between the four proposed 
tests, waranting a consideration of what may be the most appropriate assessment framework for each. 

In the previous MSAC consideration of unattended sleep studies for diagnosis in the paediatric setting, 
assessment by direct evidence and linked evidence approach were included (MSAC 1130 unattended sleep 
studies in the diagnosis of OSA, 2010). The direct evidence assessed the diagnostic effectiveness of 
unattended sleep studies with patient relevant outcomes: survival/mortality rate, reduction of symptoms 
and disease-specific quality of life; and surrogate outcomes: respiratory events/number of apnoeas or 
hypopnoeas, oxygen saturation, sleep time and efficiency and control of comorbidities. However, as the 
direct evidence was limited and not of high quality, the linked evidence approach was also used to assess 
diagnostic accuracy of unattended sleep studies and their impact on patient management. The outcomes 
to assess diagnostic accuracy included sensitivity, specificity, accuracy, negative predicitive value and 
positive predictive value. The outcomes to assess change in management following the use of the 
intervention included additional sleep studies (by type), referrals, time to diagnosis, time to 
commencement of treatment, alteration of treatment and treatment type.  

PASC did not discuss issues relating to the assessment framework.
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Figure 1: Assessment framework showing the links from the test population to health outcomes 

 

Abbreviations: BiPAP = bilevel positive airway pressure; CPAP = continuous positive airway pressure; ENT = ear, nose and throat; OSA= obstructive sleep apnoea; SDB = sleep disordered breathing. 

Figure notes: 1: direct from test to health outcomes evidence; 2: test accuracy; 3: change in diagnosis/treatment/management; 4: influence of the change in management on health outcomes; 5: influence of the change in management 
on intermediate outcomes; 6: association of intermediate outcomes with health outcomes; 7: adverse events due to testing; 8: adverse events due to treatment.

Patients with SDB 
and suspected 

OSA 

Change in clinical 
decision 

 
Confirm diagnosis and 
refer for additional 
management  
- ENT review and 

guidance for surgery 
- Start CPAP or BiPAP 
- Optimise CPAP 

 

Test result Intermediate 
outcomes  

(e.g., reduction in 
apnoea-hypopnoea 

events) 

1 

3 5 

7 
Harms relating to 

testing 
(e.g., skin reactions 

due to leads)  
 

Adverse events 
of treatment 

Reduction in 
disease 

symptoms 

6 

4 

8 

2 

Testing 
Decision 
making 

Treatment/ 
management Association 



Ratified PICO Confirmation – August 2022 PASC meeting  
MSAC Application 1712 – Out-of-laboratory Sleep Studies in the Diagnosis and Management of Sleep 

Disordered Breathing in Children & Adolescents 

24

 

 

Clinical management algorithms 
Current and proposed clinical algorithms for diagnosis of OSA and treatment monitoring are presented in 
Figures 2-6. In the current clinical algorithms for diagnosis of OSA and treatment monitoring (Figure 2 and 
4, respectively), patients requiring diagnosis or monitoring are referred for a Level 1 PSG, and can either 
receive the Level 1 PSG or proceed to standard management without testing (due to a lack of capacity and 
high wait times).  

In the proposed clinical algorithm for diagnosis of OSA (Figure 3), patients can be triaged for an out-of-
laboratory sleep study (Level 2 PSG, Level 3 cardiorespiratory or Level 4 oximetry) depending on: 1) 
whether the patient has high risk factors, 2) locality (rural/regional), 3) access to alternate health 
professional to apply the equipment and 4) whether the patient is able to tolerate the head leads required 
for PSG. For the proposed clinical algorithm for treatment monitoring, it was not clear from the application 
whether or not there are any criteria used to triage a patient for treatment monitoring using a Level 1 PSG 
versus a Level 3 cardiorespiratory study. Therefore,  two versions were presented: 1) with triaging for 
either a Level 1 PSG or Level 3 cardiorespiratory study (Figure 5) and 2) without triaging for a Level 1 PSG 
or Level 3 cardiorespiratory study (Figure 6) .  

Figure 2:  Current algorithm for diagnosising OSA in children and adolescents 

 

Source: constructed by the Department of Health and Aged Care 
Abbreviations: OSA = obstructive sleep apnoea; PSG = polysomnography 
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Figure 3: Proposed algorithm for diagnosing OSA – including out-of-laboratory sleep studies 

 
Source: constructed by the Department of Health and Aged Care 
Abbreviations: OSA = obstructive sleep apnoea; PSG = polysomnography 
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Figure 4: Current algorithm for treatment monitoring of patients with OSA 

 

Source: constructed by the Department of Health and Aged Care 
Abbreviations: BiPAP = bilevel positive airway pressure; CPAP = continuous positive airway pressure; PSG = polysomnography 
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Figure 5: Proposed algorithm for treatment monitoring of patients with OSA – (if triaging Level 1 vs Level 3) 

 

Source: constructed by the Department of Health and Aged Care 
Abbreviations: BiPAP = bilevel positive airway pressure; CPAP = continuous positive airway pressure; PSG = polysomnography 
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Figure 6: Proposed algorithm for treatment monitoring of patients with OSA (if Level 3 is a substitute for Level 1 – ie. no triaging to determine Level 1 vs Level 3) 

 
 
Source: constructed by the Department of Health and Aged Care 
Abbreviations: BiPAP = bilevel positive airway pressure; CPAP = continuous positive airway pressure; PSG = polysomnography 
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PASC noted the clinical algorithms provided in the application did not provide sufficient information to 
illustrate how physicians would assess and triage patients for the different levels of sleep study and the 
subsequent management pathways (e.g., test outcome options, rates of inconclusive or incomplete study, 
retesting pathways/options, etc). PASC noted the Department had supplied algorithms that attempted to 
depict the current and proposed clinical pathways for diagnosis of OSA and for treatment monitoring of 
paediatric patients established on respiratory support as per the intent of the application (see Figures 2-6). 
PASC noted these algorithms were a necessary improvement but could not confirm the accuracy or clinical 
representativeness of the algorithms as there were a number of issues that needed to be resolved including 
the purpose of the sleep studies, the clinical criteria for choosing the correct population, and the 
appropriate prescribers of sleep studies.  

PASC considered the presentation of clinical algorithms for treatment monitoring separate from diagnosis 
of OSA was appropriate, noting the outcomes of the studies will differ according to the purpose of the test.   

PASC noted that in the proposed clinical algorithm for diagnosis of OSA, the first step to triaging patients 
for an out-of-laboratory sleep study was the identification of whether the child has any high risk factors. 
The alogrithm included the criteria per the pre-PASC response (i.e., age <3 years, one or more 
comorbidities) meaning that only children aged ≥3 years would be able to have unattended studies. PASC 
noted that this does not align with the population proposed for Level 4 oximetry studies (aged 1-12 years). 
PASC advised that clarification is required on why patients aged <3 years are considered high risk but are 
suitable for Level 4 oximetry studies. 

PASC advised that applicant feedback is required to address the outstanding issues and on the accuracy 
and clinical representativeness of the pathways provided by the Department. PASC advised that feedback 
from the ENT society is needed particularly with respect to Level 4 oximetry study and its role pre-
adenotonsillectomy, and the need for repeat sleep studies to understand the magnitude of incorrectly 
provided surgery. PASC also advised that facial reconstruction surgeons, maxillofacial surgeons and 
respiratory physicians should be consulted. 

PASC advised that the following issues need to be resolved and the algorithm revised accordingly: 

- Provide the test failure rates for each study level, due to inadequate data and/or technical failure, 
requiring a repeat study of the same level. 

- Provide test failure rates, for each study level, due to inadequate data and/or technical failure and/or 
inconclusive result, requiring waitlisting for Level 1 PSG study. 

- Define what an inconclusive result is for each study level. That is, does it include negative result, 
uninterpretable, incomplete due to technical failure etc. Also define other terminology such as technical 
failure, failed test etc.  

- Describe (and depict) the consequences of false positive or negative results for each study level and 
study purpose (i.e., diagnosis and treatment monitoring). 

- Clarify the repeat test. That is, if a Level 2 (or 3 or 4) study failed, would the repeat test be the same 
(i.e., repeat level 2; how many) or would a patient go on a wait list for a Level 1 PSG study? 

- Consider if appropriate to include Level 2 as a repeat study option following a failed Level 3 (and 4) 
study. 

- Establish whether a Level 2 or 3 sleep study is adequate for initial titration for a patient commencing 
respiratory support (CPAP or BiPAP).   

- Establish the clinical criteria for choosing the correct population for diagnosing OSA using a Level 3 
cardiorespiratory study (i.e., for diagnosis in the population who cannot tolerate leads only or broader). 
That is, further clarification is required regarding whether patients with one or more co-morbidities are 
eligible for this study, given that there is cross-over with the population who are unable to tolerate 
head leads. 
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- Establish whether a Level 3 cardiorespiratory study is adequate as a stand-alone diagnostic test for 
OSA. That is, can a Level 3 cardiorespiratory study ‘rule out’ OSA or is it likely to be used as a test to 
triage/prioritise patients for a Level 1 or Level 2 PSG study. 

- Establish whether there are any clinical criteria for triaging a patient for treatment monitoring using a 
Level 3 cardiorespiratory study instead of a Level 1 PSG study. 

- Establish whether patients can be diagnosed clinically (i.e. do not require a sleep study to confirm 
diagnosis) and depict this population as progressing straight to treatment - e.g. patients with enlarged 
adenoids and tonsils who are referred directly for adenotonsillectomy.  

- Establish whether a Level 4 oximetry test result will be used to ‘rule in’ a diagnosis of OSA or to triage 
patients for a Level 1 PSG study. 

- Advise whether rural/regional patients could have a Level 2 (or Level 3) study instead of a Level 4 
oximetry study. 

- Consider whether Level 4 oximetry study should be expanded to adolescents 12-18 years assuming the 
larger issues with a level 4 study have been satisfactorily resolved to permit further assessment. 

Proposed economic evaluation 
The application did not provide any discussion of the proposed economic evaluation. Given the application  
claimed that out-of-laboratory sleep studies are non-inferior to a Level 1 PSG study, it would be reasonable 
to assume a cost-minimisation analysis will be provided, as outlined in the table below. 

Table 8 Classification of comparative effectiveness and safety of the proposed intervention, compared with its main 
comparator, and guide to the suitable type of economic evaluation 

Comparative safety-  Comparative effectiveness   

Inferior Uncertaina Noninferiorb Superior 

Inferior 
Health forgone: need 
other supportive 
factors 

Health forgone possible: 
need other supportive 
factors 

Health forgone: 
need other 
supportive factors 

? Likely CUA 

Uncertaina 
Health forgone 
possible: need other 
supportive factors 

? ? 
? Likely 
CEA/CUA 

Noninferiorb 
Health forgone: need 
other supportive 
factors 

? CMA CEA/CUA 

Superior ? Likely CUA ? Likely CEA/CUA CEA/CUA CEA/CUA 
CEA=cost-effectiveness analysis; CMA=cost-minimisation analysis; CUA=cost-utility analysis 
? = reflect uncertainties and any identified health trade-offs in the economic evaluation, as a minimum in a cost-consequences analysis  
a ‘Uncertainty’ covers concepts such as inadequate minimisation of important sources of bias, lack of statistical significance in an underpowered trial, 
detecting clinically unimportant therapeutic differences, inconsistent results across trials, and trade-offs within the comparative effectiveness and/or 
the comparative safety considerations 
b An adequate assessment of ‘noninferiority’ is the preferred basis for demonstrating equivalence 
 
The application presented a tabular summary of 33 published studies as evidence related to the proposed 
service (six for Level 2, 12 for Level 3 and 15 for Level 4), the majority of which are observational and non-
comparative studies evaluating the feasibility of out-of-laboratory sleep studies. Four studies were 
systematic reviews and 10 studies compared limited channel sleep studies at home with in-laboratory PSG 
reporting diagnostic outcomes. Two studies were published before 2010. None of these studies have been 
seen by the MSAC for the 2010 consideration of unattended sleep studies for diagnosis in the paediatric 
setting. At the pre-PASC teleconference, the applicant indicated that 19 out of 76 references cited in the 
application were published prior to 2010 and the remaining references constitute new evidence for the 
application (both clinical and economic)not previously considered by MSAC in 2010 as part of MSAC 
application 1130 for unattended sleep studies (including for children).  
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The evidence presented in the 2010 MSAC application 1130 included one case report as direct evidence, 
which involved only one child and reported on the change in health outcomes (improvement in behavioural 
and cognitive function and number of apnoea-hypopnoea events) of children with OSA diagnosed by 
unattended sleep studies (Level 3). An additional six studies were identified as linked evidence on the 
accuracy of unattended sleep studies (Level 3 or Level 4) in diagnosing OSA in paediatrics. There were no 
studies identifed that assessed the use of unattended sleep studies (Level 2 to 4) in the diagnosis or 
reassessment of OSA in children and the impact on change in patient management compared to in-
laboratory Level 1 PSG study. At that time, based on the evidence presented in MSAC 1130, MSAC considered 
there to be inadequate comparative evidence and sparse linked evidence to indicate the effectiveness of 
unattended sleep studies in the paediatric population relative to the gold standard (i.e. Level 1 studies) and 
considered unattended studies to be not cost effective. 
 
PASC noted a cost-minimisation approach would be appropropriate  if the claim of non-inferiority can be 
substantiated. 

Proposal for public funding 
The application proposed four new item descriptors for out-of-laboratory sleep studies in children and 
adolescents: 2 items descriptors for Level 2 PSG, 1 item descriptor for Level 3 cardiorespiratory and 1 item 
descriptor for Level 4 oximetry. Suggested deletions and additions by the assessment group and the 
Department are presented for each item descriptor. 

Proposed MBS items for Level 2 PSG study (PICO Set 1) 

The application proposed two new MBS items for Level 2 PSG studies for children and adolescents: (i) aged 
3-<12years and (ii) aged 12-18 years. For children aged 3-<12 years the item numbers will be used by 
clinicians qualified in paediatric sleep medicine by the Royal Australasian College of Physicians (RACP) and 
are on the clinician list with a paediatric sleep laboratory accredited by the joint ASA and National 
Association of Testing Authorities (ASA/NATA) Sleep Disorders Service Accreditation Program.  

For children/adolescents aged 12-18 years the Level 2 PSG item number will be used by clinicians qualified 
in either paediatric or adult sleep medicine by RACP and are on the clinician list with a paediatric or adult 
sleep laboratory accredited by the ASA/NATA Sleep Disorders Service Accreditation Program for this age 
group. 

Table 9: Applicant proposed MBS item descriptors for Level 2 PSG studies 
Category 2: Diagnostic Procedures and Investigations 

MBS item XXXX 

Overnight investigation of sleep for at least 8 hours of a patient aged 3-12 years to confirm diagnosis of obstructive sleep 
apnoea, if: 

(i) the patient has been referred by a medical practitioner to a qualified paediatric sleep medicine practitioner who has 
determined that the patient has a high probability of symptomatic, moderate to severe obstructive sleep apnoea; and 

(ii) following professional attendance of the patient (either face to face or by video conference) by a qualified 
paediatric sleep medicine specialist who determines that investigation is necessary to confirm the diagnosis of 
obstructive sleep apnoea and that an out-of-laboratory setting is appropriate for the sleep study; and 

(a) during a period of sleep, there is continuous monitoring and recording performed in accordance with current professional 
guidelines, a minimum of 7 channels that include (i) to (vii) of the following measures: 

(i) airflow; 

(ii) continuous EMG; 

(iii) continuous ECG; 

(iv) continuous EEG; 
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(v) EOG; 

(vi) oxygen saturation; 

(vii) respiratory effort 

(viii) +/- measurement of carbon dioxide (either end tidal or transcutaneous); - this to be assessed on case by case 
basis by paediatric sleep medicine specialist. 

(b) the investigation is performed under the supervision of a qualified paediatric sleep medicine practitioner who is listed on 
staff of a paediatric sleep laboratory accredited under the NATA/ASA Sleep Disorders Service Accreditation Program; and  

(c) either: 

(i) the equipment is applied to the patient by a paediatric sleep professional [scientist, technician, nurse, or doctor 
listed on the staff list of an accredited paediatric sleep laboratory] either at the laboratory or at the patients’ place of 
residence; orthe equipment is applied to the patient by a sleep technician; or 

(ii) if child lives > 50km from an accredited paediatric sleep laboratory by a health professional who has been trained 
in the application of leads by staff from an accredited paediatric sleep laboratory ; and is listed as an associate clinical 
staff member of the accredited sleep laboratory and thus will participate in laboratory in-house education to maintain 
skillsif this is not possible - the reason it is not possible for the accredited paediatric sleep laboratory professional to 
apply the equipment to the patient is documented and a health professional is given instructions on how to apply the 
equipment by an affiliated accredited paediatric sleep laboratory . 

(d) written instructions are given to parent/caregiver to monitor the child overnight and a phone contact or data link to the 
accredited paediatric sleep laboratory to enable trouble shooting overnight if required; and 

(e) polygraphic records are: 

(i) analysed for assessment of sleep stage, arousals, respiratory events, and cardiac abnormalities using manual 
scoring, or manual correction of computerised scoring in epochs of not more than 1 minute; and 

(ii) stored for interpretation and preparation of a report; and 

(f) interpretation and preparation of a permanent report is provided by a qualified paediatric sleep medicine specialist who is 
listed on staff of a paediatric sleep laboratory accredited under the NATA/ASA Sleep Disorders Service Accreditation 
Program with personal direct review of raw data from the original recording of polygraphic data from the patient; and 

(g) the investigation is not provided to the patient on the same occasion that a service mentioned in any of items 11000, 
11003, 11004, 11005, 11503, 11704, 11705, 11707, 11714, 11716, 11717, 11723, 11735 and 12203  

For each particular patient, up to a maximum of three services across all out of laboratory sleep study types will be 
applicable in any 12 month period.  

Applicable only twice in any 12-month period 

Fee: $512.96 

MBS item XXXX 

Overnight investigation of sleep for at least 8 hours of a patient aged 12-18 years to confirm diagnosis of obstructive sleep 
apnoea, if: 

(i) the patient has been referred by a medical practitioner to a qualified paediatric or adult sleep medicine practitioner 
who has determined that the patient has a high probability of symptomatic, moderate to severe obstructive sleep 
apnoea; and  

(ii) following professional attendance of the patient (either face to face or by video conference) by a qualified 
paediatric or adult sleep medicine specialist who determines that investigation is necessary to confirm the diagnosis of 
obstructive sleep apnoea; and 

(a) during a period of sleep, there is continuous monitoring and recording, performed in accordance with current professional 
guidelines, of the following measures: 

(i) airflow; 

(ii) continuous EMG; 

(iii) continuous ECG; 

(iv) continuous EEG; 

(v) EOG; 
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Source: pp51-53 of 1712 Application Form.docx. 
Suggested additions in blue and deletions in strikethrough are presented by the evaluators and the Department. 
Abbreviations: ASA = Australasian Sleep Association; CO2 = carbon dioxide; CPAP = continuous positive airway pressure; ECG = electrocardiogram; 
EEG = electroencephalogram; EMG = electromyogram; EOG = electrooculogram NATA = National Association of Testing Authorities 

The application proposed that either the equipment is applied to the patient by a paediatric (or adult) 
sleep professional (including scientist, technician, nurse or doctor) who is listed on the staff list of a 
NATA/ASA accredited sleep laboratory either at the sleep laboratory (and the patient then returns home) 
or at the patient’s place of residence; or if the child lives >50km from an accredited paediatric (or adult) 
sleep laboratory, by a health professional who has been trained in the application of leads. It was unclear 
how the proposed MBS criteria of ‘>50 km from an accredited sleep laboratory’ will be applied in practice,  
the Department suggested rewording the proposed criteria consistent with the current MBS item for 
adults (12250), that is “either i) the equipment is applied to the patient by a sleep technician, scientist, 
nurse or dotors listed on the staff of an acredited paediatric sleep laboratory; or ii) if this is not possible – 
the reason it is not possible for the accredited paediatric sleep laboratory professional to apply the 
equipement to the patient is documented and a health professional is given instructions on how to apply 
by equipment by an affiliated accredited paediatric sleep laboratory”. The MBS item should specify that 
the sleep laboratory professional or health professional would be applying the leads as it would be difficult 

(vi) oxygen saturation; 

(vii) respiratory effort;  

(viii) +/- measurement of carbon dioxide (either end tidal or transcutaneous); - this to be assessed on case by case 
basis by paediatric or adult sleep medicine specialist: and  

(b) the investigation is performed under the supervision of a qualified paediatric or adult sleep medicine practitioner [who is 
listed on the staff list of a NATA/ASA accredited sleep laboratory]; who has determined if CO2 recording is required and  

(c) either: 

(i) the equipment is applied to the patient by an paediatric or adult sleep professional [scientist, technician, nurse or 
doctor] who is listed on the staff list of a NATA/ASA accredited sleep laboratory either at the laboratory or at the 
patients place of residence; or the equipment is applied to the patient by a sleep technician; or 

(ii) if child lives > 50km from an accredited paediatric or adult sleep laboratory from an accredited sleep laboratory by 
a health professional who has been trained in the application of leads by staff from an accredited paediatric sleep 
laboratory; and is listed as an associate clinical staff member of the accredited sleep laboratory and thus will 
participate in laboratory in-house education to maintain skills. if this is not possible - the reason it is not possible for 
the accredited paediatric sleep laboratory professional to apply the equipment to the patient is documented and a 
health professional is given instructions on how to apply the equipment by an affiliated accredited paediatric sleep 
laboratory. 

(d) written instructions are given to parent/caregiver to monitor the child overnight and a phone contact or data link to the 
accredited paediatric or adult sleep laboratory to enable trouble shooting overnight if required. 

(e) polygraphic records are: 

(i) analysed (for assessment of sleep stage, arousals, respiratory events and cardiac abnormalities) with manual 
scoring, or manual correction of computerised scoring in epochs of not more than 1 minute; and 

(ii) stored for interpretation and preparation of a report; and 

(f) interpretation and preparation of a permanent report is provided by a qualified paediatric or adult sleep medicine 
specialist [who is on staff of a sleep laboratory accredited under the NATA/ASA Sleep Disorders Service Accreditation 
Program] with personal direct review of raw data from the original recording of polygraphic data from the patient; and 

(g) the investigation is not provided to the patient on the same occasion that a service mentioned in any of items 11000, 
11003, 11004, 11005, 11503, 11704, 11705, 11707, 11714, 11716, 11717, 11723, 11735 and 12203 is provided to the 
patient 

For each particular patient, up to a maximum of three services across all out of laboratory sleep study types will be 
applicable in any 12 month period.  

Applicable only twice in any 12-month period 

Fee: $461.63 
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for a parent/guardian to apply the leads (especially EEG) and this could contribute to inaccuracies and 
technical failures. 

The number of services requested under the item numbers is three services in any 12 month period. The 
applicant clarified that patients could access up to three of any out-of-laboratory sleep studies (either 
Levels 2 to 4) in a 12 month period to accommodate multiple tests that are required for respiratory 
support (e.g. diagnosis, dose titration and monitoring), surgery or test failure.  

Proposed MBS items for Level 3 cardiorespiratroy study (PICO Set 2 and PICO Set 3) 

The application proposed one item number for out-of-laboratory cardiorespiratory study (Level 3) in 
children (>3 years). It is noted that unlike for Level 2 PSG study, only a single item number for Level 3 
studies for all children and adolescents (age >3 years) was proposed.  PASC considered that for the 
proposed Level 3 study, two MBS items are required for the different age groups (children and adolescents) 
and also separate MBS items are required for diagnostic and monitoring purposes.  

Four MBS items for the proposed Level 3 cardiorespiratory study are presented below: i) in children 3-12 
years, for diagnosis, ii) in children 3-12 years, for monitoring, iii) in adolescents 12-18 years, for diagnosis 
and iv) in adolescents 12-18 years, for monitoring. 

Table 10: Department proposed MBS item descriptors for Level 3 cardiorespiratory study 
Category 2: Diagnostic Procedures and Investigations 

MBS item XXXX 

Overnight investigation of sleep for at least 8 hours of a patient aged 3-12 years to confirm diagnosis of obstructive sleep 
apnoea, if: 

(i) The patient has been referred by a medical practitioner to a qualified paediatric sleep medicine practitioner who has 
determined that the patient has a high probability for symptomatic, moderate to severe obstructive sleep apnoea and 
is non tolerant of head leads when full PSG attempted; and  

(ii) following professional attendance of the patient (either face to face or by video conference) by a qualified 
paediatric sleep medicine specialist who determines that investigation is necessary to confirm the diagnosis of 
obstructive sleep apnoea; and 

(a) During a period of sleep, there is continuous monitoring and recording, performed in accordance with current 
professional guidelines, of the following measures: 

i) airflow; 

ii) oxygen saturation; 

iii) respiratory effort; 

iv) ECG 

v) +/-measurement of carbon dioxide (either end tidal or transcutaneous); this to be assessed on case by case basis 
by paediatric sleep medicine specialist 

(b) the investigation is performed under the supervision of a qualified paediatric or adult sleep medicine practitioner [who is 
listed on the staff list of a NATA/ASA accredited sleep laboratory]; who has determined if CO2 recording is required and 

(c) either: 

(i) the equipment is applied to the patient by a sleep technician; or 

(ii) if this is not possible - the reason it is not possible for the accredited paediatric sleep laboratory professional to 
apply the equipement to the patient is documented and a health professional is given instructions on how to apply the 
equipment by an affiliated accredited paediatric sleep laboratory.  

(d) The parents/caregivers are instructed on how to check recording is occurring and to trouble shoot loss of leads. They are 
given a contact number/data link for overnight support with recording. 

(e) Polygraphic records are: 
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MBS item XXXX 

Overnight investigation of sleep for at least 8 hours of a patient aged 3-12 years to confirm adequacy of present respiratory 
support [CPAP or bilevel], if: 

(i) The patient has been referred by a medical practitioner to a qualified paediatric sleep medicine practitioner who has 
determined that the patient is stable on current respiratory support for sleep disordered breathing; and  

(ii) following professional attendance of the patient (either face to face or by video conference) by a qualified 
paediatric sleep medicine specialist who determines that investigation is necessary to assess respiratory support 
therapy [CPAP or bilevel]; and 

(a) During a period of sleep, there is continuous monitoring and recording, performed in accordance with current 
professional guidelines, of the following measures: 

i) airflow; 

ii) oxygen saturation; 

iii) respiratory effort; 

iv) ECG 

v) +/-measurement of carbon dioxide (either end tidal or transcutaneous); this to be assessed on case by case basis 
by paediatric sleep medicine specialist 

(b) the investigation is performed under the supervision of a qualified paediatric or adult sleep medicine practitioner [who is 
listed on the staff list of a NATA/ASA accredited sleep laboratory]; who has determined if CO2 recording is required and 

(c) either: 

(i) the equipment is applied to the patient by a sleep technician; or 

(ii) if this is not possible - the reason it is not possible for the accredited paediatric sleep laboratory professional to 
apply the equipement to the patient is documented and a health professional is given instructions on how to apply the 
equipment by an affiliated accredited paediatric sleep laboratory.  

(d) The parents/caregivers are instructed on how to check recording is occurring and to trouble shoot loss of leads. They are 
given a contact number/data link for overnight support with recording. 

(e) Polygraphic records are: 

(i) analysed for assessment of sleep stage, arousals, respiratory events and cardiac abnormalities with manual 
scoring, or manual correction of computerised scoring in epochs of not more than 1 minute; and 

(ii) stored for interpretation and preparation of a report; and 

(f) Interpretation and preparation of a permanent report is provided by a qualified paediatric sleep medicine specialist [who is 
listed on staff of a sleep laboratory accredited under the NATA/ASA Sleep Disorders Service Accreditation Program] with 
personal direct review of raw data from the original recording of polygraphic data from the patient; al and 

(g) the investigation is not provided to the patient on the same occasion that a service mentioned in any of items 11000, 
11003, 11004, 11005, 11503, 11704, 11705, 11707, 11714, 11716, 11717, 11723, 11735 and 12203 

For each particular patient, up to a maximum of three services across all out of laboratory sleep study types will be 
applicable in any 12 month period.  

Fee: $381 

(i) analysed for assessment of sleep stage, arousals, respiratory events and cardiac abnormalities with manual 
scoring, or manual correction of computerised scoring in epochs of not more than 1 minute; and 

(ii) stored for interpretation and preparation of a report; and 

(f) Interpretation and preparation of a permanent report is provided by a qualified paediatric sleep medicine specialist [who is 
listed on staff of a sleep laboratory accredited under the NATA/ASA Sleep Disorders Service Accreditation Program] with 
personal direct review of raw data from the original recording of polygraphic data from the patient; al and 

(g) the investigation is not provided to the patient on the same occasion that a service mentioned in any of items 11000, 
11003, 11004, 11005, 11503, 11704, 11705, 11707, 11714, 11716, 11717, 11723, 11735 and 12203 

For each particular patient, up to a maximum of three services across all out of laboratory sleep study types will be 
applicable in any 12 month period.  

Fee: $381 
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MBS item XXXX 

Overnight investigation of sleep for at least 8 hours of a patient aged 12-18 years to confirm diagnosis of obstructive sleep 
apnoea, if: 

(i) The patient has been referred by a medical practitioner to a qualified paediatric sleep medicine practitioner who has 
determined that the patient has a high probability for symptomatic, moderate to severe obstructive sleep apnoea and 
is non tolerant of head leads when full PSG attempted; and  

(ii) following professional attendance of the patient (either face to face or by video conference) by a qualified 
paediatric sleep medicine specialist who determines that investigation is necessary to confirm the diagnosis of 
obstructive sleep apnoea; and 

(a) During a period of sleep, there is continuous monitoring and recording, performed in accordance with current 
professional guidelines, of the following measures: 

i) airflow; 

ii) oxygen saturation; 

iii) respiratory effort;  

iv) ECG 

v) +/-measurement of carbon dioxide (either end tidal or transcutaneous); this to be assessed on case by case basis 
by paediatric sleep medicine specialist 

(b) the investigation is performed under the supervision of a qualified paediatric or adult sleep medicine practitioner [who is 
listed on the staff list of a NATA/ASA accredited sleep laboratory]; who has determined if CO2 recording is required and 

(c) either: 

(i) the equipment is applied to the patient by a sleep technician; or 

(ii) if this is not possible - the reason it is not possible for the accredited paediatric sleep laboratory professional to 
apply the equipement to the patient is documented and a health professional is given instructions on how to apply the 
equipment by an affiliated accredited paediatric sleep laboratory.  

(d) The parents/caregivers are instructed on how to check recording is occurring and to trouble shoot loss of leads. They are 
given a contact number/data link for overnight support with recording. 

(e) Polygraphic records are: 

(i) analysed for assessment of sleep stage, arousals, respiratory events and cardiac abnormalities with manual 
scoring, or manual correction of computerised scoring in epochs of not more than 1 minute; and 

(ii) stored for interpretation and preparation of a report; and 

(f) Interpretation and preparation of a permanent report is provided by a qualified paediatric sleep medicine specialist [who is 
listed on staff of a sleep laboratory accredited under the NATA/ASA Sleep Disorders Service Accreditation Program] with 
personal direct review of raw data from the original recording of polygraphic data from the patient; and 

(g) the investigation is not provided to the patient on the same occasion that a service mentioned in any of items 11000, 
11003, 11004, 11005, 11503, 11704, 11705, 11707, 11714, 11716, 11717, 11723, 11735 and 12203 

For each particular patient, up to a maximum of three services across all out of laboratory sleep study types will be 
applicable in any 12 month period.  

Fee: $381 
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MBS item XXXX 

Overnight investigation of sleep for at least 8 hours of a patient aged 12-18 years to confirm adequacy of present respiratory 
support [CPAP or bilevel], if: 

(i) The patient has been referred by a medical practitioner to a qualified paediatric sleep medicine practitioner who has 
determined that the patient is stable on current respiratory support for sleep disordered breathing; and  

(ii) following professional attendance of the patient (either face to face or by video conference) by a qualified 
paediatric sleep medicine specialist who determines that investigation is necessary to assess respiratory support 
therapy [CPAP or bilevel]; and 

(a) During a period of sleep, there is continuous monitoring and recording, performed in accordance with current 
professional guidelines, of the following measures: 

i) airflow; 

ii) oxygen saturation; 

iii) respiratory effort; 

iv) ECG 

v) +/-measurement of carbon dioxide (either end tidal or transcutaneous); this to be assessed on case by case basis 
by paediatric sleep medicine specialist 

(b) the investigation is performed under the supervision of a qualified paediatric or adult sleep medicine practitioner [who is 
listed on the staff list of a NATA/ASA accredited sleep laboratory]; who has determined if CO2 recording is required and 

(c) either: 

(i) the equipment is applied to the patient by a sleep technician; or 

(ii) if this is not possible - the reason it is not possible for the accredited paediatric sleep laboratory professional to 
apply the equipement to the patient is documented and a health professional is given instructions on how to apply the 
equipment by an affiliated accredited paediatric sleep laboratory.  

(d) The parents/caregivers are instructed on how to check recording is occurring and to trouble shoot loss of leads. They are 
given a contact number/data link for overnight support with recording. 

(e) Polygraphic records are: 

(i) analysed for assessment of sleep stage, arousals, respiratory events and cardiac abnormalities with manual 
scoring, or manual correction of computerised scoring in epochs of not more than 1 minute; and 

(ii) stored for interpretation and preparation of a report; and 

(f) Interpretation and preparation of a permanent report is provided by a qualified paediatric sleep medicine specialist [who is 
listed on staff of a sleep laboratory accredited under the NATA/ASA Sleep Disorders Service Accreditation Program] with 
personal direct review of raw data from the original recording of polygraphic data from the patient; al and 

(g) the investigation is not provided to the patient on the same occasion that a service mentioned in any of items 11000, 
11003, 11004, 11005, 11503, 11704, 11705, 11707, 11714, 11716, 11717, 11723, 11735 and 12203 

For each particular patient, up to a maximum of three services across all out of laboratory sleep study types will be 
applicable in any 12 month period.  

Fee: $381 
Source: Adpated by the Department from pp53-54 of 1712 Application Form to present separate paediatric/adolescent diagnosis and monitoring 
items for Level 3 cardiorespiratory and to include ECG as channel 
Abbreviations: ASA = Australasian Sleep Association; CO2 = carbon dioxide; CPAP = continuous positive airway pressure; ECG = electrocardiogram; 
NATA = National Association of Testing Authorities 

The application did not include ECG monitoring in the item descriptor, although depending on the type of 
monitor used, Level 3 studies usually have at least four variables, one of which includes ECG. 

The overnight investigation of sleep lasting at least 8 hours is for treatment, monitoring and diagnosis of 
OSA, if: a) the patient has been referred by a medical practitioner to a qualified paediatric sleep medicine 
practitioner who has determined that the patient is stable on current respiratory support (CPAP or BiPAP) 
for SDB or has a high probability of symptomatic, moderate to severe OSA and is intolerant or likely to be 
intolerant of head leads when full PSG (either Level 1 or 2) is attempted; and b) a qualified paediatric sleep 
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medicine specialist determined that investigation in an out-of-laboratory setting is appropriate with the 
limited channel sleep study to assess respiratory support therapy (CPAP or BiPAP) or the diagnosis of OSA. 
It would be helpful to define whether there are assessments (including pre-study tests such as paediatric 
sleep questionnaires, such as the SRBD-PSQ and the OSA-18 recommended by the British Thoracic Society) 
that could guide sleep physicians in clinical practice to determine patients most suitable for a Level 3 study. 
Unless clearly defined, duplicate services are likely, and patients may be referred to Level 1 services 
unnecessarily. Some subjective eligibility criteria were proposed for the Level 3 item descriptor e.g. 
patients are eligible if they are unable to tolerate multiple leads, but are considered unsuitable if they are 
medically unstable, both of these judgements are subjective and thus likely to lead to inconsistent use of 
services. At the pre-PASC teleconference, the applicant confirmed that the proposed item descriptor for 
Level 3 study to also include a criteria for who should be applying the equipment to the patient consistent 
with the proposed item descriptor for Level 2 study. However, as discussed above, it is unclear how the 
proposed MBS criteria of ‘>50 km from an accredited sleep laboratory’ will be applied in practice.  

The number of services requested under the item numbers is three studies in any 12 month period across 
all out of laboratory studies . The guidelines (Pamula et al 2017, Chawla et al 2021) generally recommend 
that children on respiratory support should have a review study every 4-12 months depending on their age 
and medical condition. The application clarified that it was intended that patients could access up to three 
of any out-of-laboratory sleep studies (Levels 2 to 4) in a 12 month period. 

Proposed MBS items for Level 4 oximetry study (PICO Set 4) 

The application proposed one item number for out-of-laboratory oximetry study (Level 4) in children (1-12 
years). The application noted that after clinical assessment, addition of transcutaneous carbon dioxide 
monitoring may be considered. The actual wording for carbon dioxide monitoring was not included in the 
proposed item descriptor for Level 4 study, although ‘CO2’ was noted in the cost breakdown.  
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Table 11: Applicant proposed MBS item descriptor for Level 4 oximetry study 

Source: pp54-55 of 1712 Application Form.docx. 
Suggested additions in blue and deletions in strikethrough are presented by the evaluators and the Department. 
Abbreviations: ASA = Australasian Sleep Association; NATA = National Association of Testing Authorities 

The proposed MBS criteria required that the patient reside ‘>50 km from an accredited sleep laboratory’, 
however, so that MBS can track/trace providers and services. The distance criteria needs to refer to either 
the service being delivered (the sleep study) or the providers involved (the referring provider or the 
specialist supervising the provider). From a compliance perspective the distance criteria tend to apply to a 
service or provider, not the patient, and from a billing perspective the service provided is likely to be billed 
to a provider with a provider number in a city area. The Department proposed as an alternative to restrict 
the service by using Modified Monash 2-7 areas of the provider practice location.  

Category 2: Diagnostic Procedures and Investigations 

MBS item XXXX 

Overnight investigation of sleep for at least 8 hours of a patient aged 1-12 years to determine the likelihood of a diagnosis of 
obstructive sleep apnoea, if: 

a) (i) the patient lives > 50 Km from an accredited paediatric sleep laboratory and has been if the patient has been 
referred by a medical practitioner who provides a service at, or from, a practice location in: 

a. a Modified Monash 2 area; or 
b. a Modified Monash 3 area; or 
c. a Modified Monash 4 area; or 
d. a Modified Monash 5 area; or 
e. a Modified Monash 6 area; or 
f. Modified Monash 7 area; 

to a qualified paediatric sleep medicine practitioner who has determined that the patient has a high probability for 
symptomatic, moderate to severe obstructive sleep apnoea; and  
 

b) (ii) following professional attendance of the patient (either face to face or by video conference) by a qualified 
paediatric sleep medicine specialist who determines that investigation is necessary to confirm the diagnosis of 
obstructive sleep apnoea; and 
 

c) (a) The patient’s (aged 1-12 yrs) parent/caregiver is phoned by a trained healthcare professional under the 
supervision of a paediatric sleep medicine specialist and arrangements are made to courier an oximeter to and 
from their home. Discussions ensure whether phone or video teleconferencing will occur to assist the 
parent/caregiver in applying the oximeter for an overnight recording [video preference, phone with photos/texting 
only if IT does not support video]; and  

d) (b) A trained healthcare professional under the supervision of a paediatric sleep medicine specialist calls [phone 
or video as previously arranged] on the evening that study is to occur to assist with and ensuring oximeter probe is 
attached to child correctly for recording. Phone number or data link is given for overnight backup with an 
accredited paediatric sleep professional or sleep laboratory; and 

e) (c) Oximetry data is: 
a. (i) analysed by software to determine oxygen saturation and heart rate profile 
b. (ii) stored for interpretation and preparation of a report; and 

f) (d) interpretation and preparation of a permanent report is provided by a qualified paediatric sleep medicine 
specialist [who is on staff of a paediatric sleep laboratory accredited under the NATA/ASA Sleep Disorders Service 
Accreditation Program] with personal direct review of raw data from the original recording of oximeter data from 
the patient; and 

g) (e) the investigation is not provided to the patient on the same occasion that a service mentioned in any of items 
11000, 11003, 11004, 11005, 11503, 11704, 11705, 11707, 11714, 11716, 11717, 11723, 11735 and 12203  

For each particular patient, up to a maximum of three services across all out of laboratory sleep study types will be 
applicable in any 12 month period.  

Applicable only twice in any 12 month period 

Fee: $175.85 
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The number of services requested under the item numbers is three studies in any 12 month period. The 
application clarified that patients could access up to three of any out-of-laboratory sleep studies (Levels 2 
to 4) in a 12 month period. 

The application indicated (pp50-51) that the cost of providing the services is likely similar to the fee 
proposed. The cost of any out-of-laboratory sleep study will be additional to the current cost to Medicare 
for all paediatric and adolescent sleep studies. The breakdown of the costs for each item included the price 
of the equipment purchase, equipment delivery and setup (including courier and car travel) in the out-of-
laboratory setting, sleep laboratory professionals time to perform the study and paediatric sleep medicine 
specialist time to interpret and report the study. In the previous consideration for home sleep apnoea test 
(MSAC application 1631), the MSAC noted Department advice that the MBS is intended to subsidise the 
professional service, with consideration to time and complexity, as opposed to the cost of the device or 
consumables. MSAC noted Department advice that the fee for MBS item 12250 (Level 2 PSG study) should 
reflect the cost of the professional service only, but also noted the applicant advice that service providers 
consulted by the applicant are not separately billing for the consumables used in such studies. MSAC 
considered that the applicant’s fee breakdown did not provide sufficient justification for the sleep 
technologist or professional service components of the proposed fee relative to existing PSG studies 
(MSAC 1631 home sleep apnoea test utilizing peripheral arterial tone, 2021). Additionally, MBS item fee 
would not include the cost of courier and car travel in the fee breakdown and the application needs to 
consider the potential out-of-pocket costs to the patient and its policy implication. 

PASC noted the proposed item descriptors and considered that the suggested deletions and rewording are 
generally reasonable. PASC considered that for the proposed Level 3 study, two MBS items are required for 
the different age groups (children and adolescents) and also separate MBS items are required for 
diagnostic and monitoring purposes. ECG monitoring should also be listed as a channel in the Level 3 item 
descriptors. PASC noted restricting the Level 4 oximetry study to patients living >50km from sleep 
laboratories is able to be implemented in an MBS item descriptor  and the Department had suggested 
criteria using Modified Monash 2-7 areas. However, PASC noted that this criteria referred to the practice 
location of physicians instead of the patient’s locality. PASC questioned whether the Modified Monash 
areas for the referring physician will be adequate to limit Level 4 oximetry studies to patients who reside in 
a rural or regional area given some referral doctors may have more than one provider number e.g. located 
in a metro and a rural/remote location. 

PASC considered that the proposed item fees should be revised and exclude items not covered by the MBS 
(e.g. equipment, consumables, courier, car etc). These cannot be claimed in the MBS fee, and therefore the 
proposed fee is likely overestimated. PASC also considered that further justification is required for the fee 
discrepancy among different age groups for the same tests e.g. Level 2 PSG paediatric item fee is $512 vs 
Level 2 PSG adolescent item fee $461.63. PASC also noted that the proposed MBS fees for Level 2 PSG 
studies for children (paediatric and adolescent) are higher than the adult Level 2 PSG study (MBS item 
number 12250). 

PASC considered further clarification is needed on the number of times an item can be claimed; whether 
three services in 12 months was appropriate given the false positive rates and the need for repeat studies, 
and also an item cannot be co-claimed with other items. However, PASC suggested to first refine the clinical 
algorithm with the use of sleep studies to be based on purpose. 

Given that children with craniofacial anomalies (eg. Cleft palate and midface hypoplasia) are at increased 
risk of OSA, facial reconstruction surgeons and maxillofacial surgeons should also be consulted regarding 
feedback on this application. 
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Summary of public consultation input 
PASC noted and welcomed consultation input from one (1) professional organisation, the Thoracic Society 
of Australia and New Zealand (TSANZ). 

The consultation feedback received was largely supportive of public funding for out of laboratory sleep 
studies in the diagnosis and management of disordered breathing in children and adolescence.  

Clinical need and public health significance 

The main benefits of public funding received in the consultation feedback included:  

 Decreased waiting times for lower cost out-of-laboratory sleep studies compared to laboratory 
studies.  

 Improved access for patients living distant from accredited laboratories, resulting in avoidance of 
unnecessary adenotonsillectomies and associated risk of the surgery in children. 

 Improved diagnostic capabilities in patients with a low tolerance for laboratory conditions (e.g. 
children with autism spectrum disorder). 

 Potentially improved sleep quality for patients and carers during the studies.  

The consultation feedback did not identify any significant disadvantages of public funding. However, 
TSANZ highlighted the following issues with out-of-laboratory sleep studies: 

 TSANZ noted high failure rates and the need for repeat studies: 13% for Level 2 studies, and 13-
26% for Level 3 studies. Sensitivity was estimated at 61-91% for Level 3 studies, and specificity 
estimated at 16-93%, with high false positive rates.  

 There is a need for monitoring the use of out-of-laboratory sleep studies, as clinical decisions 
would be made based on suboptimal monitoring, especially for level 3 and 4 studies. 

 Potential for unnecessary or excessive use of sleep studies.  

 Disparity in the distinction between paediatric and adult studies in the 12–18-year age group, 
resulting in under diagnosis of sleep disordered breathing in children aged 12-18 years. 

 Commercialisation of the home sleep service by the private sector.  

Indication(s) for the proposed medical service and clinical claim 

The consultation feedback strongly agreed with the proposed population(s). 

 TSANZ noted that sleep studies should be adequately monitored, and only paediatric sleep 
specialists accredited in Australia should be allowed to request and report them for the MBS item 
number to be applicable. 

 TSANZ suggested extending the overnight oximetry to include children 12-18 years of age and 
remove the requirement of oximetry to be done only for patients living >50km from an accredited 
lab. 

The consultation feedback strongly agreed with the proposed comparator(s).  
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 TSANZ suggested a repeat titration study to adjust pressure setting of respiratory support may be 
needed based on clinical discretion. 

TSANZ strongly agreed with the clinical claim, and  noted that the service will be useful and exert minimal 
harm at individual level.  However, TSANZ cautioned that children with failed home studies may require a 
repeat or attend hospital-based studies. 

Cost information for the proposed medical service 

The consultation feedback strongly agreed with the proposed service descriptor and the proposed service 
fee. 

TSANZ suggested clarification of the calculations for the costs of both the equipment required for oximetry 
in level 4 studies and the travel of sleep scientists. 

Additional comments  

TSANZ welcomed the application, particularly as sleep study waitlists are worsening in all public paediatric 
sleep laboratories in Australia and New Zealand. TSANZ also noted that home based sleep studies are 
being utilised in well-defined settings in the UK. Improving access to sleep diagnostic services will depend 
on the availability of MBS items for telehealth consultation, as evaluation is needed both before and after 
the sleep study is performed.  

PASC noted a lack of consultation response from consumer bodies for this application. PASC noted potential 
concerns that may impact consumers include clinical decision making based on suboptimal studies and 
potential out-of-pocket costs for consumables not covered by the MBS. PASC noted that consumers may 
benefit from out-of-laboratory sleep studies being conducted in the comfort of their own home. However, 
PASC noted the concerns raised in the TSANZ consultation regarding support for troubleshooting in the 
event of poor internet connection meaning that it may not be easy for rural families or others with poor 
internet access to access support from sleep technicians. 

PASC considered that input is required from ENT surgeons (represented by the Australian Society of 
Otolaryngology Head and Neck Surgery [ASOHNS]),facial surgeons (represented by The Australian and New 
Zealand Association of Oral and Maxillofacial Surgeons [ANZAOMS]) and lung specialists (represented by 
TSANZ). In particular their input regarding the treatment algorithms would be important to help guide the 
economic evaluation. 

Next steps 
PASC noted a number of issues required resolution before the PICO can be ratified, inlcuding: 

 Address the issues with the clinical algorithms and further revise accordingly.  
 Clarify and confirm the population definitions and eligibility criteria.  
 Address the issues raised regarding the proposed interventions, including but not limited to 

performance, limitations and management of patients following each sleep study. 
 Seek input from clinical experts, including ENT surgeons to help inform the clinical algorithms. 
 Provide separate PICO sets for diagnosis and treatment monitoring for Level 3 cardiorespiratory 

sleep studies. 
 Revise the outcomes for each PICO set once the clinical algorithm are revised. 
 Create separate item descriptors for diagnosis and treatment monitoring in paediatric and 

adolescent populations for Level 3 cardiorespiratory study. 
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 Address MBS item descriptor issues.  
 Resolve the fee discrepancy issue and provide justifications for the proposed fee. 

PASC noted that the applicant’s clinical experts may be able to provide advice to resolve some of the issues. 
However, PASC advised that given the number of issues to be resolved, and the need for consultation to 
confirm the treatment algorithm, an updated PICO would need to be reconsidered at the December 2022 
PASC meeting. 

PASC also noted that once an updated PICO has been reconsidered and ratified by PASC the applicant 
intends to progress the application as a Department Contracted Assessment Report (DCAR).  
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