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Abstract

Background: Despite recent clinical guideline development,libst pathway of care for
children with symptoms of obstructive sleep-disoedebreathing (0SDB) is still debated.
This systematic review aims to map research irdbbibd 0SDB conducted so far, to support
further guideline development, identify evidenc@giand guide future research.

Methods: Systematic search of PubMed, Embase, and Cochibrery from inception to 26
November 2015All publications on childhood 0SDB were includedespective of type and
language. The annual number of publications irfitld of o0SDB was counted over all years;
for those published since 1 January 2011 (i.e. of&test literature search of American
Academy of Pediatrics guideline), total and anmuahbers of publications across main
research themes and methodologies were calculated.

Results: Of the 7637 unique records retrieved, 5871 publicationevedigible for inclusion.
There is an increase in annual publications sif&® 2with 46% published since 2011. Most
(61%) publications focused on individual treatmeatdalities, incidence or prognosis. Few
(2.7%) publications focused on health service @elivoutcomes and health economics.
78.5% of publications were observational, 2.4% wareglomised controlled trials and 0.4%
used a qualitative approach as their main methggolo

Conclusions: A recent surge in research activity in childhoo®&as improved the
knowledge base for this condition; the lack of tieakrvices, health economics and outcomes
research however impacts on the applicability adlewce informing current guidance and
leaves important questions for future research.

Registration: PROSPERO, registration number CRD42015029291.



Introduction

Obstructive sleep disordered-breathing (0SDB)asradition that encompasses problems with
breathing when asleep due to obstruction of theuppways. It affects both children and
adults and ranges in severity from primary snoviiitp no compromise to nocturnal arterial
oxygen saturations, to obstructive sleep apnoe®jG@drome with significant
desaturations overnightnd potential adverse long-term neurocognitive @ardiovascular
outcomes™*

In children, the prevalence of primary snoringstimated at 8-27% and that of OSA 1-5%.
The most up-to-date and comprehensive guidelinehddhood 0SDB has been issued by the
American Academy of Pediatrics (AAP); it is basedewidence in the field gathered up to
2011 and includes recommendations for further reséaespite this and other clinical
guidelines® providing support, and growing interest in oSDBtbdinically and

academically, clinicians and parents are faced migmy uncertainties about how best to
diagnose and manage this very common conditiohildren (Figure 1). This systematic
review maps all research in childhood 0SDB undertado far, focusing on research activity
since the AAP guideline, with the aim to supporttier guideline development, identify

evidence gaps and guide future research.



Materialsand Methods

Data sources and searches

Systematic searches of PubMed, Embase and the &w&chibrary were performed from
inception to 26 November 2015. A broad searcheggsatvas designed using a combination of
any key word relevant to obstructive sleep-disaddreathing and children, with database-
specific syntaxes (Appendix Table 1). The firstrebavas performed 12 April 2015; in the
updated search 26 November 2015, the original Agiarch was ran and all databases were
searched from inception using the additional setaah “upper airway obstruction”

(Appendix Table 1).

Data management

Duplicate records were removed using Endnotes attorduplicate identification filter as
well as rigorous manual checks to remove any remgituplicates and errata. Manual
checks were facilitated by ordering the data by yaathor, title and abstract. Two review
authors independently screened titles and abstathte unique records to assess potential
relevance for inclusion. Any discrepancies werelkesi by reviewing the full text followed

by discussion with a third review author.

Study selection

All publications relating to childhood oSDB - rangifrom primary snoring, upper airway
resistance syndrome, obstructive hypoventilatio®&A syndrome - were included,
irrespective of article type or language. Publmadi that solely included adults (16 years and

above), animals and central sleep apnoea werededatlu

Data extraction and quality assessment



Year of publication was identified using Endnotalgomatic classification system. Since the
2012 AAP guideline was based on a comprehensiwesssgent of the literature published up
to 1 January 2011 (date of their latest searchjpesessment of main research themes and
methodologies focused on publications since thigtiDefinitions of research themes and
methodologies were adapted from the ‘UKCRC HeakkeéRrch Classification Systéhand

‘A Dictionary of Epidemiology, B edition®, respectively. To test the feasibility of using
these definitions, all review authors independeesyracted data from a random sample of 50
publications. The results were discussed and dwins finalised in a consensus meeting with
all review authors (Appendix Table 2). From thentwo review authors independently
extracted these data. Any discrepancies were regdly discussion in weekly meetings with
all review authors.

For publications classified as ‘trial’, the methafrandomisation was verified.For
randomised controlled trials (RCTs), publicatiorsrevlinked to the original RCT and type of

interventions were extracted.

Data synthesis and analysis

The annual number of publications in the field 808 was counted over all years; for those
published since 1 January 2011, total and annuabeus of publications across main
research themes and methodologies were calcukabedhe statistical analyses, Stata version

14.0 SE was used.



Results

Search results

The original search of 12 April 2015 and the updatearch of 26 November 2015 yielded a
total of 12489 records. Removing duplicates andtems left 7637 unique records (Figure 2).
After screening title and abstract (and full textere necessary), 1766 records were excluded
because they were not about 0SDB (n=1364), stugdikdly adults (n=225), central sleep
apnoea (n=159) or animals (n=18); this left 587hligations for inclusion in this review

(Figure 2).

Annual number of publications
The annual number of publications in the field mldhood 0SDB has increased steadily from
2000 to 2009 and steeply thereafter (Figure 2)) aiinost half (2708/5871, 46%) published

since 1 January 2011 (Figure 2).

Publications since 1 January 2011

Main research theme

As illustrated in Table 1, the focus of research hat changed from 2011 to 2015; the
proportion of publications across main researcmgsehas remained similar. 31.1% of the
publications focused on individual treatment madgifor childhood oSDB, followed by
incidence and prevalence of 0SDB in childhood patahs (16.7%) and prognosis of the
condition (13.5%). Few publications (2.7%) focusedhealth service delivery, outcomes and

health economics in childhood oSDB.

Main research methodology



Table 2 shows that the vast majority (2123, 78.6%@ublications related to observational
studies followed by literature reviews (391, 14.6%gwer than 1% of all publications used a
gualitative approach as their main methodologyth@ef65 publications (2.4%) featured as
trials, 18 were classified as non-randomised taald 47 as RCTs. Seven of the RCT
publications were secondary analyses (4 of the ZiHiBlhood Adenotonsillectomy Trid|
leaving 40 individual RCTs in the field of SDB. @iese, 13 (33%) studied individual
perioperative interventions, 11 (28%) surgical15%) mechanical, 4 (10%) medical, 3 (8%)
diet and exercise interventions, 2 (5%) comparsdrgical with a medical intervention and 1

(3%) a surgical with a mechanical intervention.



Discussion

This review provides a comprehensive overview bfeearch activity in the field of
childhood 0SDB so far and shows that this actikieg increased over the last two decades.
There is no doubt that this has improved the kndgaebase for this conditibh however, the
lack of health services, health economics and osoresearch impacts on the applicability
of evidence informing current guideline recomme uitet.

Since publication of the 2012 AAP guideline, thel@ood Adenotonsillectomy Tridhas
provided key evidence on the benefits of adenolleatamy in children aged five to nine
years with mild to moderate OSA diagnosed by asmiynography (PSG). Ongoing RCTs
will add to the evidence base by looking at thedbiés of adenotonsillectomy in younger
children with mild to moderate OSA diagnosed by F'8&in those with snoring but
negative PSG finding$'% and in those with snoring and abnormal overngtse oximetry
findings!® In these trials, understandably, confirmationhef tlinical diagnosis of OSA is
sought by PSG and/or overnight pulse oximetry; tlmaever limits their applicability to

daily ear-, nose- and throat (ENT) practice whbesé diagnostic modalities are not routinely
used to select children for surgeéPy}’ As such, some uncertainties around diagnosis and
management of childhood oSDB will remain (Figurecbntributing to ongoing variation in
the uptake of sleep studies in the diagnosis ofySidications, rates and techniques for
(adeno)tonsillectomies across and within counti&8.

Our review shows that whilst research activity mldhood oSDB has increased rapidly over
recent years, key areas of research have recaeitlechttention so far. In particular health
services and health economics research, exploongamd where health services for children
with symptoms of 0SDB are best organised and deld:eRecent high quality studies have
focused on individual diagnostic and treatment niites for childhood oSDB: whilst these

have produced invaluable evidence to guide clirdegisions, they fail to identify clinical



and cost-effective patient pathways in childhoo®BS One way to reconcile practice
variation in this field, would be for future reselaro cross-cut specialties and health care
settings and assess outcomes of different patehtyays, thus informing a more streamlined
and unified patient care pathway. Such researctsabskequent practice recommendations
would need to take into account patient prefereasesell as availability and access to
services such as PSG and should include a thoroegth economic evaluation.

Equally important is the need for outcomes reseaxploring which outcome measures and
instruments best capture the impact of 0SDB anatggments on the child and its family. To
ensure future research is of maximum value to potfessionals and families of children
with oSDB, it is urgent that all stakeholders inxaad in the care of children with oSDB work
together to develop a core set of outcaffigsincluding those reported by children and their
carers, to be used clinically and across futurelbbod oSDB research.

Recognising that the management of childhood oSi1s across health care settings and
specialties, we established an expert team coveringary care, sleep medicine, ENT
surgery and epidemiology to carry out this reviewl geflect on its results. Using a broad
search strategy, wide range of electronic databasdanguage restrictions, and rigorous
methodology, this review provides a unique and deteverview of the research activity in
the field of childhood oSDB. It shows in what areasearch is lacking and can be used to
guide future work. It also provides a key repositimr future clinical guideline development.
Our full dataset will be available upon requestimse undertaking such work.

Some limitations of our approach deserve furthngibn. First, unlike previous systematic
reviews in childhood oSDB we did not set out tarast data on methodological quality and
results of individual publications and therefore aot able to make management
recommendations. Second, since some publicaticchsnioae than one research theme or

methodology, some misclassification regarding nmasearch theme and methodology may



have occurred. However, since two review authotsaeted these data independently and any
disagreements were discussed and resolved byairauthors, it is unlikely that this has

had a substantial impact on our findings. Finalligjist we set out to extract the type of
publication, that is full paper versus conferenlostiact, using Endnote’s automatic
classification system (see PROSPERO CRD42015029284 Yurned out not reliable with
over 60% missing classifications for publicatiomsta 2009 and 20% for those published

since.

Conclusions and recommendations

A recent surge in research activity in childhood8&%has improved the knowledge base for
this condition. The diagnosis and management adlicbod oSDB is, however, complex and
requires a ‘systems approach’ across specialti@faalth care settings. Research so far has
failed to take this perspective and has focusediridual steps and actions in the patient
pathway. For future research in 0SDB to be of wglie to both clinicians, children and their
carers, it needs to take wider perspective andilgothtive approach with the aim of

developing a streamlined and unified patient cateyay.
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Tablesand Figures.

Table 1. Research themes in publications on childhood obwe sleep-disordered breathing

published since 1 January 2011

2011 2012 2013 2014 2015 Total
Theme n (%) n (%) n (%) n (%) n (%) n (%)
Treatment 146 (31.6% 177 (32.2%) 195 (30.1%)  2BR9Y%) 154 (33.2%) 841 (31.1%)
Incidence/Prevalence 79 (17.1% 98 (17.9%) 101600%.| 101 (17.3%) 72 (15.5%) 451 (16.7%)
Prognosis 61 (13.2%) 90 (16.4% 81 (12.5%) 74 @Q.7) 59 (12.7%) 365 (13.5%)
Aetiology/Risk Factors 54 (11.7%) 59 (10.7%) 87.418) 68 (11.6%) 54 (11.6%) 322 (11.9%)
Diagnosis 34 (7.4%) 47 (8.6%) 78 (12.1%) 78 (13.4%) 63 (13.6%) 300 (11.1%)
Underpinning Research 40 (8.7% 32 (5.8%) 50 (7.7%) 39 (6.7%) 34 (7.3%) 195 (7.2%)
Full Spectrum 24 (5.2%) 24 (4.4%) 26 (4%) 27 (4.6%) 10 (2.2%) 111 (4.1%)
Service Delivery 9 (1.9%) 8 (1.5%) 15 (2.3% 10r0n) 7 (1.5%) 49 (1.8%)
Outcome Research 3 (.6%) 6 (1.1%) 4 (.6%) 4 (7% (.6%) 20 (.7%)
Screening 2 (.4%) 2 (.4%) 4 (.6%) 11 (1.9% 3 (.6%) 22 (.8%)
Guidelines 3 (.6%) 4 (.7%) 3 (.5%) 2 (.3%) 3 (.6%) 15 (.6%)
Other 6 (1.3%) 1(.2%) 3 (.5%) 0 (0%) 2 (.4%) 12 (.4%)
Economic Analysis 1(.2%) 1(.2%) 0 (0%) 1(.2%) (09%) 3(.1%)
Total 462 (100%) | 549* (100%) | 647* (100%) | 584 (100%) 464" (100%) 2706* (100%)

* For 1 Chinese and 1 Japanese article neithemtibract nor the full paper could be retrievedséh2 articles were therefore excluded from

further analysis.

A For 2015, all relevant articles published up&d\dvember 2015 (date of updated search) werededlu




Table 2. Research methodologies used in publications odlbdd obstructive sleep-

disordered breathing published since 1 January 2011

2011 2012 2013 2014 2015 Total
M ethod n (%) n (%) n (%) n (%) n (%) n (%)
Cross-sectional 154 (33.8% 178 (32.7%) 224 (35.1%)221 (38%) 159 (34.3%)| 936 (34.9%)
Cohort 117 (25.7%)| 157 (28.9% 181 (28.4%)  143624). | 125 (26.9%) | 723(26.9%)
Review 72 (15.8%) 84 (15.4%) 84 (13.2%) 84 (14.5%) 67 (14.4%) 391 (14.6%)
Case control 55 (12.1%) 71 (13.1% 81 (12.7%) a52%) 64 (13.8%) 336 (12.5%)
Case report 12 (2.6%) 17 (3.1% 18 (2.8%) 23 (4% 4 (3P6) 84 (3.1%)
Trial 14 (3.1%) 10 (1.8%) 11 (1.7%) 18 (3.1% 1608) 65 (2.4%)
E/L/C/S~ 13 (2.9%) 10 (1.8%) 18 (2.8%) 10 (1.7% (23%) 63 (2.3%)
Case series 9 (2%) 12 (2.2% 12 (1.9%) 7 (1.2%) .9%) 44 (1.6%)
Research Protocol/Design 4 (.9%) 1(.2%) 4 (.6% (.5%) 2 (.4%) 14 (.5%)
Guideline Development 3 (.7%) 2 (.4%) 1(.2%) 24)3 3 (.6%) 11 (.4%)
Qualitative 2 (.4%) 1(.2%) 3 (.5%) 3 (.5%) 1 (.2%) 10 (.4%)
Conference proceeding 4 (.9%) 2 (.4%) 9 (1.4% 3%20}. 0 (0%) 17 (.6%)
Educational 2 (.4%) 3 (.5%) 0 (0%) 1(.2%) 0 (0%) 6 (.2%)
Other 1(.2%) 1(.2%) 1(.2%) 2 (.3%) 1 (.2%) 6 (.2%)
Total 462 (100%) | 549* (100%) | 647* (100%) | 584 (100%) | 464~ (100%) | 2706* (100%)

~ E/L/C/S=Editorial/Letter/Commentary/Summary.
* For 1 Chinese and 1 Japanese article neitheshibract nor the full paper could be retrievedsé¢h2 articles were therefore excluded from

further analysis.

~ For 2015, all relevant articles published up@ad\bvember 2015 (date of updated search) werededlu




Appendix Table 1. Search strategy

Search date 12 April 2015

Pubmed

Embase

The CochranelLibrary

((snoring[Title/Abstract] OR sleep
apnoea[Title/Abstract] OR sleep
apnea[Title/Abstract] OR obstructive sleef
apnoea[Title/Abstract] OR obstructive sleg
apnea|[Title/Abstract] OR obstructive sleef
apnoea syndrome[Title/Abstract] OR
obstructive sleep apnea
syndrome([Title/Abstract] OR obstructive
sleep apnoea hypopnoea
syndrome([Title/Abstract] OR obstructive
sleep apnea hypopnea
syndrome([Title/Abstract] OR sleep
disordered breathing[Title/Abstract] OR
sleep-disordered breathing[Title/Abstract]
OR sleep related breathing
disorder[Title/Abstract] OR sleep-related
breathing disorder[Title/Abstract] OR uppé
airway resistance syndrome[Title/Abstract
AND (infants[Title/Abstract] OR
children[Title/Abstract] OR
childhood[Title/Abstract] OR
pediatric[Title/Abstract] OR
paediatric[Title/Abstract]))

1)

((snoring or sleep apnea or sleep apnoed

obstructive sleep apnea or obstructive
sleep apnoea or obstructive sleep apnoe

zpsyndrome or obstructive sleep apnea

syndrome or obstructive sleep apnea
hypopnoea syndrome or obstructive slee
apnoea hypopnoea syndrome or sleep
disordered breathing or sleep-disordered
breathing or sleep-related breathing

disorder or sleep related breathing disord
or upper airway resistance syndrome) an

(infants or children or childhood or
pediatric or paediatric)).ti,ab.

@isnoring’ OR ‘sleep apnoea’ OR ‘sleep
apnea’ OR ‘obstructive sleep apnoea’ Of
R ‘obstructive sleep apnea’ OR ‘obstructive
sleep apnoea syndrome’ OR ‘obstructive
sleep apnea syndrome’ OR ‘obstructive
p sleep apnoea hypopnoea syndrome’ OR
‘obstructive sleep apnea hypopnea
syndrome’ OR ‘sleep disordered
breathing’ OR ‘sleep-disordered breathin
eOR ‘sleep related breathing disorder’ OR
d‘sleep-related breathing disorder’ OR
‘upper airway resistance syndrome’) ANI
(‘infants’ OR ‘children’ OR ‘childhood’
OR ‘pediatric’ OR ‘paediatric’)

Search date 26 November 2015*

Pubmed

Embase

The CochranelLibrary

((snoring[Title/Abstract] OR sleep
apnoea[Title/Abstract] OR sleep
apnea[Title/Abstract] OR obstructive sleef
apnoea[Title/Abstract] OR obstructive sleg
apnea|[Title/Abstract] OR obstructive sleef
apnoea syndrome[Title/Abstract] OR
obstructive sleep apnea
syndrome([Title/Abstract] OR obstructive
sleep apnoea hypopnoea
syndrome([Title/Abstract] OR obstructive
sleep apnea hypopnea
syndrome([Title/Abstract] OR sleep
disordered breathing[Title/Abstract] OR
sleep-disordered breathing[Title/Abstract]
OR sleep related breathing
disorder[Title/Abstract] OR sleep-related
breathing disorder[Title/Abstract] OR uppé
airway resistance syndrome[Title/Abstract
OR upper airway
obstruction[Title/Abstract]) AND
(infants[Title/Abstract] OR
children[Title/Abstract] OR
childhood[Title/Abstract] OR
pediatric[Title/Abstract] OR
paediatric[Title/Abstract]))

or

I

((snoring or sleep apnea or sleep apnoed
obstructive sleep apnea or obstructive
sleep apnoea or obstructive sleep apnoe

zpsyndrome or obstructive sleep apnea

syndrome or obstructive sleep apnea
hypopnoea syndrome or obstructive slee
apnoea hypopnoea syndrome or sleep
disordered breathing or sleep-disordered
breathing or sleep-related breathing
disorder or sleep related breathing disord
or upper airway resistance syndro@e
upper airway obstructigrand (infants or
children or childhood or pediatric or
paediatric)).ti,ab.

@isnoring’ OR ‘sleep apnoea’ OR ‘sleep
apnea’ OR ‘obstructive sleep apnoea’ Of
R ‘obstructive sleep apnea’ OR ‘obstructiveg
sleep apnoea syndrome’ OR ‘obstructive
sleep apnea syndrome’ OR ‘obstructive
p sleep apnoea hypopnoea syndrome’ OR
‘obstructive sleep apnea hypopnea
syndrome’ OR ‘sleep disordered
breathing’ OR ‘sleep-disordered breathin
eOR ‘sleep related breathing disorder’ OR
‘sleep-related breathing disorder’ OR
‘upper airway resistance syndrome’ OR
‘upper airway obstruction’) AND
(‘infants’ OR ‘children’ OR ‘childhood’
OR ‘pediatric’ OR ‘paediatric’)

* The first search was performed 12 April 2015the updated search 26 November 2015, the origip&l search was ran and all databases

were searched from inception using the additioeatch term “upper airway obstruction”.



Appendix Table 2. Definitions of research themes and methodologysasl in this review*

Research themes

Treatment

Testing and evaluation of therapeutic interventimnelinical, community or
applied settings. This should involve patientshiea testing and evaluation
therapies or be in a clinical or applied setting.

Incidence/prevalence

Studies of the number of new cases or obstructeepsdisordered breathir
related events in a defined population within acd#pea period of time. If
may be measured as a frequency count, a rateparpartion OR the tota
number of individuals who have the condition (e.disease, exposur
attribute) at a particular time.

Prognosis

Prognosis research is the investigation of thetiogla between futur
outcomes (‘endpoints’) among people with a givesetiae health stat
(‘startpoint’) in order to improve health e.g. “Wha the prognosis of peop
with a given disease?” or identification of a progtic marker associate
with an outcome. This category includes studieshenmpact of obstructiv
sleep-disordered breathing on other conditions.

Aetiology/risk factors

Identification and characterization of determinathtat are involved in th
cause, risk and development of diseases or conditidf there is ng
longitudinal time component, cannot be aetiology ban indicate risk
factor.

D

Diagnosis

Discovery, development and evaluation of diagnpspeognostic ang
predictive markers and technologies. Includes rebeahere the main air
is to develop diagnostic or prognostic tests fanichl use. Exclude

development of lab techniques and tools for bassearch. Excludes basi

research using imaging or detection techniqueshiénmethodology, wher
the primary aim of the research is not to developaal tests.

Under pinning research

Research that underpins investigations into thesesaudevelopmen
detection, treatment and management of diseasedijtioms and ill health
Research that is concerned with basic sciences.

Full spectrum

Research that investigates or describes the fudictsgm of childhoog
obstructive sleep-disordered breathing, rangingnfrdiagnosis, aetiology
prognosis to treatment.

Service delivery

The study of the organization, functioning, andf@@nance of health
services. Health services research is usually ecordewith relationship
between needs, demand, supply, use, and outconheslti services.

Outcomes Resear ch

Research on validation of outcome measures ofeigions e.g. OSA-22.

Screening

Screening tests sort out apparently well persorns pvbbably have a disea
from those who probably do not. A screening teshas$ intended to b
diagnostic. Persons with positive or suspicioudifigs must be referred t
their physicians for diagnosis and necessary treatm

Guidelines

Clinical practice guideline publications

Economic analysis

A general term for the economic evaluation of mamagnt options. Th
paper is focused on cost benefit analysis.

Prevention

Research aimed at the primary prevention of diseaswlitions or ill health
or promotion of well-being

Other

Research that does not fit into the above categjattese include studies
parental beliefs of obstructive sleep-disordereeatiing and education

WD

DN
al

texts.




Research methodology

Cross-sectional

Population on entry: selected for representativéotal population, no prio
knowledge of disease status

Exposure: measured at one time only per participant

Outcome: prevalence

Time: not present; all aspects measured at oné (aen participant)

Cohort

Population on entry: mostly population with disedsg outcome may ng
yet be known

Exposure: measured concurrently but naturally aoogir

Qutcome: RR

Time: Measurements occurs at more than one tind poi

Review

Narrative or systematic review of literature

Case control

Population on entry: selected for having or notihgwisease, disease sta
known at the time

Exposure: measured retrospectively

QOutcome: OR

Time: not really as all data gathered retrospelstive

[us

Casereport

Population on entry: selected for having disease {he case arm of ca
control) and having 1 case only.

Exposure: measured retrospectively

Outcome: N/A but needs a full description of case

Time: there may be time as the progression of #se ecmay be described

Trial

Population on entry: selected for all having digeas

Exposure: must be assigned (preferably randomiynbualways)
Outcome: RR (preferably observed blind for exposwrenot always)
Time: Measurements occurs at more than one timd poi

E/L/CIS

Editorial / Letter / Commentary / Summary (of ongi research article)

Caseseries

Population on entry: selected for having disease {he case arm of ca

control) and having more than one case with adedicription of the clinical

picture for individual cases

Exposure: measured retrospectively

Outcome: N/A but needs a full description of cases

Time: there may be time as the progression of #sexmay be described

se

Research
protocol/Design

Publications describing the protocol and/or desafjthe original research;

this category includes trial registration records

Guideline development

Publications describing the clinical guideline depenent process

Qualitative research

Publications of qualitative research

Conference proceedings

Proceedings of scientific conference

Educational

Abstract / overview of educational lecture

Other

Research methodology that does not fit into thevalmategories

* Adapted from the ‘UKCRC Health Research Clasatiion Systen? and ‘Dictionary of Epidemiology,"6edition®



Figure 1. Uncertainties along the patient pathway in childhebstructive sleep-disordered

breathing

0SDB, obstructive sleep-disordered breathing; @Real practitioner; ENT, ear- nose- and throatAQsbstructive sleep apnoea, PSG,
polysomnography; CPAP, continuous positive airmaspure; biPAP, bilevel positive airway pressure.



Figure 2. Flow diagram of search results

* The first search was performed 12 April 2015the updated search 26 November 2015, the origip&l search was ran and all databases
were searched from inception using the additioeatch term “upper airway obstruction” (Appendix Teab).



Figure 3. Annual number of publications in the field of chilwbd obstructive sleep-

disordered breathing

For 2015, all relevant articles published up td\@&ember 2015 (date of updated search) were indlude



Setting

COMMUNITY

PRIMARY
CARE

SECONDARY
CARE

TERTIARY
CARE

Decision maker

Parents

Teacher and/or
school nurse

Health visitor

GP

Paediatrician

ENT surgeon

Sleep specialist

Oromaxillofacial
surgeon and/or
Orthodontist

about childhood oSDB

History
When to visit GP?
‘When to alert parents?
Are there warning
signs or symptoms
(other than snoring)
alerting for OSA?

When and who to refer
to in secondary or

tertiary care?

How to educate

parents and

professionals about

0SDB?
‘When to refer to a Sleep
specialist?

How to evaluate Role of paediatric sleep

of S

0SDB?
Role of OSA
biomarkers?

Clinical
Examination

What symptoms,
signs and
examination features
are suggestive of
OSA and can help
predict severity?

Investigations

‘What is role and
interpretation of
(overnight) pulse
oximetry?

Role of recording
child asleep at home
or nursery (mobile
phone or video
recording)?

Role of sleep
endoscopy?

When to refer for
full sleep study?

Role and timing of
follow-up?

Overnight
respiratory
polygraphy or full
PSG?

Role of ambulatory
sleep study?

Role and timing of
sleep team follow-
up?

Treatment

Role of medical
therapy (nasal
steroids,
leukotriene
receptor
antagonists)

Role of weight
management?

How to assess
improvement?

‘When to
operate?

‘Where to
operate?

Tonsillectomy
or
adenoidectomy
or both and
which
technique?

When to refer
for ENT
surgery?

Role of CPAP
or BiPAP?

Role of
orthodontic
management
(including
myofunctional
therapy)?

Role of
alternative
surgical
interventions?




Syntax [Appendix Table 1] Syntax [Appendix Table 1]
oSDR AND children oSDB AND children*
12 April 2015 26 November 2015
} ! ’
4 N r ™
Duplicates/Erratum [ N=09185 N = 3304 J Duplicates/Erratum
N =3613 N=1239
Duplicates (3606) « i t » Duplicates (1236)
Erratum (7) Erratum (3)
o i ) o
\ Y, N=5572 N = 2065 \_ J
Excluded Excluded
N =563 N=1201
47 !
Not about 0SDB (263) Not about 0SDB (1101)
Adults (162) i J Adults (63)
Central sleep apnoea (130) 4 Central sleep apnoea (29)
Animal (10) [ N = 5007 ] [ N = 864 J Animal (8)
TOTAL
N =5871
Publication date
before 1 Jan 2011
N=3163
TOTAL
post 2011
N=2708
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