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ABBREVIATION

OSA Obstructive sleep apnoea

AlIM Many children with severe developmental and epileptic encephalopathies
experience significant sleep disturbaneausing major disruption to the famgyquality
of life. We aimedto determinghe frequency and nature sleepproblemsn individuals
with Dravetsyndreme.

METHODS The 3eepDisturbancescalefor Children and &eizurequestionnairevere
distributedto the parents/guardians of pétients withDravetsyndromeSixteenpatients
hadtwo nights ofhomeoximetry.

RESUL TS Fifty-seven out 096 questionnaires were completédrty-three out 067
(75%) individuals hadleepproblemsTwenty-five out of 57 (446) individuals had an
abnormatotal sleepscore with difficulty initiating andmaintainingsleep(22 out of 57,
3M), sleepwaketransitiondisorders (20 out of 57, 36, and sleepbreathingdisorders
(19 out of 57, 33%)I'wenty-two out of 57 (3%) individuals tookmedicationto assist
sleep predominantlymelatonin(n=14). Thirty out of 57 (536) recentlyhadnocturnal
seizuresOvernight oximetry showed 14 out of 16 (88%ada higher oxygen
desaturatiornndex(>3%), andsix out of 16 (38%) highemeanpulserates than
normativevalues.Homeoximetrywasnormal or inconclusiven all patients.
INTERPRETATION Seventyfive per cenbf individuals with Dravet syndrome had
sleepproblems, highlighting the importancerofitinelyassessg sleepandinitiating
appropriate behavioural and pharmacological interventmmsprove the patient and
family’s quality of life. A high oxygendesaturatiorindexandmeanpulserateson pulse

oximetrymayreflectunrecognized nocturnakizures.
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[Boxed text to appear on page 2]

What this paper adds

e More than,70% of patients with Dravet syndrome have sleep problems.

¢ Difficulty nitiating and maintaining sleewascommonest, particularly those
older thar20 years

e Second commastweresleepwaketransition disordersffecing more than 50%
of those younger thanyears

e Sleep breathing disordengerea frequent problem across all age groups.

e Oximetry'was notliagnostic of sleeqlisordered breathing or obvious seizures.

[Main text]
Dravetsyndromeés a developmental arepilepticencephalopathwith anincidence of 1
in 22 000 to_40 000 individualslt typically presers with hemiclonic orgeneraized
febrile statusépilepticusat ameanage of 6 month5Although developmeris normalin
thefirst yearaf life, it plateas in the secondyearfollowed byintellectualdisability and
sometimesehavioural problemsAutistic featuresareobservedn up t062% ofcases
Betweenl yearsand 5Syears,additionalseizuretypesemergencludingfocal, myoclonic,
andabsenceseizures seizuresare typically pharmaceresistant Dravetsyndrome has a
high mortalityratetwith 50% to 60% of deathsbeing dueo sudden unexpectetathin
epilepsy whichstypically occus during sleep® More than 80% of individualswith
Dravet syndrome have eutationin SCN1A, the gene encoding thel-subunit of the
neuronal soditifthanneNa, 1.1; 90% of mutationsarise denovo’

In children with epilepsy,sleepis one of themost important determinants of
quality of life, andsleepproblems have profouneffectson the copingnechanismsf

the entire family.> Poor sleep can lead to daytime behavioural problems and poor
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attention, which contribute to social and academic difficulties. A bidirectional
relationshipexists betweensleepand epilepsy, whereby havingepilepsy may lead to
poor qualitysleef.andin turn sleepdeprivationoftenexacerbateseizures

We aimedto characterizethe frequency and nature ofsleep disturbancein
individuals with.Dravet syndrome, ando assessthe possiblerole of unrecogized

seizuresn those experiencingleepproblems.

METHOD

We identified all spatientswith Dravet syndrome ecruited to ourEpilepsy Genetis
ResearchProgram'who lived in Australia We reviewed their medical history,
comorbidities and.SCN1A mutation status. Information aboutseizure control and

medicatios includingsleepmedicationsvasobtainedrom families

Sleep questionnaire

We askedparentguardiansto complete a questionnaire about the individualsep
patternin persenof. by mail. The Sleep DisturbanceScalefor Childrenis a parent-
reported 26tem Likert scalequestionnaire designed identify childrenwith disturbed
sleepin theprevious 6 montHsTheitemsin the questionnair@ertairedto six categories
of childhood sleepdisorders:(1) disorders ofinitiating and maintainingsleep (seven
items) (2) sleepbreathing disorderghreeitems) (3) disorders oarousal(threeitems)
(4) sleep-wake transition disorders gix items) (5) disorders oexcessivesomnolence
(five items) and*(6)sleephyperhidrosistvo items) which describe®excessivesweating
during sleep Questionnairesvere scoredaccordingto the Sleep Disturbance Scale for
Children protocolresultingin pathological or non-pathologicahtegoryscoresand a
‘total sleepscoré. Thetotal sleep scorsums theategoryscoresand providesnoverall
evaluationof sleep.Singleitem responsescoing >3 were also considered positivas
this indicatel thatsthe problenwvasexperiencednorethan one or twice aweek While
the Sleep Disturbance Scale for Childreas noteenvalidatedin individualsolder than
20 years,adultswereincludedin our analysisaswe wantedto reviewtheimpactof sleep

problemsin Dravetsyndrome throughollife.
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Descriptive statisticswere usedto determinethe frequency of childremvith
pathologicalsleepscoresandto evaluate theelationshipbetweenSCN1A status use of
sleepmedicationsseizuresandsleepscores.The characteristic®f the respondenisnd
non-respondent@ere analysedusing »* testingto determinepossiblereasonsfor non-
responseWe reviewedage,location of residencgVictorian stateor non-Victorian), and

contactwith theinvestigatorsn the 6 months before questionnatistribution

Pulse oximetry

Owing torestricted, resources, a subgroup of patierdgsinvited to have two nights of
home oximetry; they were selected because distoryof sleepdisturbance. &ents
wereinstructedon theuseof the MassimoRadical7 oximeter Oximetry wasperformed
overtwo consecutivenights,with the sensomlacedon thechild’s big toe. The oximeter
was setto recordoxygensaturation(SpG,) and pulseate valuesevery 2 secondsData
were downloaed using VisiDownload software (Stowood Scientific Instruments
Oxford, UK). The meanoxygensaturation,lowest SpO,, and number of desaturation
eventsmore.than3% per hour,aswell asthe mean,minimum, andmaximumpulserate
and thestandarddeviation of the pulseate were analysedDatafrom both nightswere
averagemdeéforebeingcomparedvith normative datdor the corresponding age grotg
determinewhetherthey fell within the normalrange (10th-9¢th centiles)® The trend
graphswerereviewedby a paediatricsleepphysicianto seewhether anyracesmetthe
McGill criteriafor paediatricobstructive sleep apnoea (OS#gdescribedy Brouillette

et al®

Standard protocol approvals, registrations, patient consents
Ethical approval was obtained from the Austin Health Human ResearchEthics
Committee (H2007/02961) Written informed consentvas provided by thepatient or

their parentsor legalguardiansn the caseof minorsor thosewith intellectualdisability.

RESULTS
Sleep questionnaire
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Completequestionnairesverereturnedby thefamilies of 57 out 0f 96 (59%) individuals
with Dravetsyndome The patients’meanagewas 14 years(range 2—36y) and 1®&ere

older than20 years 27 out of 57 werefemale Fifty-oneout of 57 (89%) had anSCN1A

mutation 48 arosede novo,two weresiblings whosdatherwasmosaicfor the mutation,
and onewas aninfantzwhose motheallso had Dravet syndrome One questionnairevas
returnedncomplete.

Recentcontactbetweentheinvestigatorsandthe respondents haakccurredin the
previous 6 monthbeforethis studyfor 42 out of 57 (74%),comparedvith only six out
of 38 (16%) .of the non-respondentsp£3.22 x 10%). Thirty-five out of 57 (61%)
respondentswere from the state of Victoria, where the investigatorsare located
comparedvith sevenout of 38 (18%) non-respondents=3.59 x 10°). Themeanage of
the respondentand non-respondent gravgissimilar. 13years 11 monthand 14years
7 months

Forty-three out 067 (75%) individualshadat leastone abnormatategoryscore
or total sleep scorelable |1shows therequencyof individualswith pathologicaltotal
and categorysleepscores.Twenty-four out of25 (96%)with a pathologicatotal sleep
scorehadan SCNIAimutation.

Singlesquestiomesponseanalysisshowedthat,on at leastone night perweek, 26
out of 57 (46%) individualswoke morethantwice and 27out of 57 (4®6) haddifficulty
falling asleep:Thirty:«(53%)individualssnoredanddaytime sleepinessvasreportedn 33
(58%). Pathologicalsleep-wake transition disorderscoreswere heavily weighted by
positive response®o questions about the occurrence of freqyerks (16 out of 20) and
nocturnal hyperkinesiél9 out of 20).

The natureof.the sleepproblemddiffered accordingo theageof the patien{Fig.
1). The most commonsleep problemin adults (>20y) was disorders of initiating and
maintaining sleeeightout of 12, 67%)while sleepwaketransition disordersrzasmost
frequentin children under 5years(six out of 11, 55%).In contrast,sleep breathing
disordersanddisorders of excessive somnoleneere mostfrequentfor childrenaged5
to 10 years, eachaffecting five out of 12 (426) individuals. Two children with an

abnormal sleep breathing disorder score had a vagal nerve stimukitar in
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Twentytwo individuals (39%) took medication to assist with sleep,
predominantly melatonin n€14). Parents also used clonidine, trimeprazine, iron,
risperidone clobazam fluoxetine,and ‘medidnal cannabisDespitetaking medication,
15 individuals™had a pathologicabtal sleep scoreand ninestill had disorders of
initiating and.maintaining sleeonversely, of the 22 individualgho haddisorders of
initiating and_maintaining sleepnly nine were on medicationwith four on melatonin.
Only two of the 35 individualsnot taking any medicationo assist with sleefad
previously tried an@easednelatonin therapy owing toefficacy.

Over half (30out of57, 53%) of thepatientshad recognied nocturnalseizuresn
the previous ‘6smenthsyith 7% (=4) experiencing them niglt Of 12 out of 57 with
disorders of ‘excessive somnolend® reported nocturnaeizure in the pevious 6

months.

Pulse oximetry
Overnightpulse aximetry was completedon 16patientswith a meanageof 8 years10
months(range2=26y); nineverefemale.Fourteen out 016 individuals hadnabnormal
total or subcategerysleep score on the Sleep Disturbance Scale for Children
questionnaire:Fhestwo other children had reportedsymptomsof sleep disturbancen
clinical letters,but thesesymptomswere no longerpresentat the time of oximetry.One
child hadtracheemalacighaving hadwo tracheostomiem the pastfor upperrespiratory
tract problems, andsix children had a diagnosis ofautism spectrumdisorder. Other
comorbidities s€izurecontrol, andantiepilepticmedicationsaredescribedn Tablell.
Fourteen out 016 (88%) patientshadoxygendesaturatioimndices(>3%), and six
out of 16 (38%) had meanpulserateshigherthan the rormativevaluesfor age Table
[ll). Two patientshad a haemoglobisaturationnadir that was below the normative
values and onehild had low meanhaemoglobin saturatioi\ll otherparametersvere
normal. There was'no evidence of diagnosab@SA or clinically concerning oxygen
desaturationsn. oximetry traces Only one patientreportednocturnalseizuresduring

pulse oximetry.

DISCUSSION
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Three-quarters oindividuals with Dravet syndrome haveecenly experiencedsleep
disturbancewhich is far greaterthan the sleepproblemsreportedby 30% of families
with youngchildrenin the generalpopulation® andgeneral epilepsgohorts'* Sleep is
one of the majéremorhdities that families coping with Dravet syndrome struggle to
negotiate"? Thesesleepproblemsexacerbate issuesichasincreasingthe likelihood of
seizuresdue to sleep deprivation,impact on the child’s learning and effect on the
family’s overall qualityof life.

Many (possiblefactors contributeto the high frequency of pomleepin Dravet
syndrome SCN1A-mutationsfound inmore thar80% of casesmay contributeto sleep
disruptionby dysregulation of neurologicaleepnetworks.In our cohort,24 out of51
individuals with-an'SCN1A mutationhad a pathologicabtal sleep scorevhereadfive
out of six without anSCN1A mutationhad a normakcore Mouse models 0SCN1A
mutationshave shown that thé\a,1.1 channel encoded ISCN1A is expressedn cells
importantfor sleepregulation,including the GABAergic neuronsin the hypothalamus,
thalamic reticular nucleus, andortex** A drug-naiveScnla Dravet syndromeamouse
model demeonstrated impaired sleep homeostasis secondary to the loss,fi Na
channels in thé™inhibitory forebrain GABAergic neurdhsmplicating the geneés
involvementinssieepdisruption.

The high frequency ofleepdistubancemayalsobeattributed to ocompounded
by refractorynoeturnalseizures, and polypharmacyn childrenwith DravetsyndromeA
similar frequency ‘of sleep disturbanagas observedin Rett syndromg® although
children with other developmental and epileptic encephalopathies need to bel. studie
Comorbidities, such as autistic features and developmental delay, frequently seen in
children with Dravet syndrome, may also contribute to reportsgbfsleep disturbance
in this populatiort®

Although parents ofhildrenwith sleepproblemsmay havebeenmorewilling to
completethe questionnaire than thosdthout, our overall questionnairgeturnratewas
59%, comparable to other studies €867%).">'" Further analysis showed that
respondentsveremorelikely to becurrentlyundercareof cliniciansat our centreand to

live in the samestatethanthe non-respondent§herefore,ongoing engagementth the
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researchgroup explainsat least in part which families elected to complete the
questionnaire.

The specific'nature of sleep disturbancevaried We identified disorders of
initiating and«*mMaintaining sleepsleep breathing disordersleepwake transition
disorders,anddiserders of excessive somnolerasthe most problematic.Only 9% of
children demonstratediisorders of arousawhich is lower than in other studies of
children with ‘epilépsy (10%—31%)*"!" This may be dueto the cognitiveinability of
children with (Dravet syndrometo describenightmareoccurrence Sleep hyperhidrosis
wasalsorare(8%):

Disorders of initiating and maintaining sleegcurredin 42% of individuals,and
wasthe mostfrequently reported problem adultsagedabove 20/ears(67%).The high
propensityto wakethroughout the nighhaybe dueo alteredsleepmicro-architecturan
childrenwith Dravet syndrome.n a retrospectiveanalysisof polysomnographyn six
childrenwith SCN1A mutatiorrpositive Dravetsyndrometherewasanincreasen cyclic
alternatingpattern,which is sometimesusedas a marker of unstablesleep,in five of
them?®

Disorders ofiinitiating and maintaining sleepndividualswith Dravetsyndrome
may also originatein part from environmentafactors. Childrenwith epilepsyare more
likely to co-sleepwith their parentdor manyreasonsincluding parental concerns about
nocturnalseizuresandfear of their child dying® However,co-sleepingcanleadto sleep
fragmentation, night awakenings, andhcreasedanxiety. Parentsmay also exhibit
difficulties with"eonsistentimit settingandregularbedtimeroutines leadingto irregular
sleeppatternsand behavioural insomnia of childhood, includimegtimeresistanceand
nighttime wakings®

Melatoninis_a hormone produced by the pineghnd releasedn responseo
darknessandfollowing acircadianrhythm.It is frequentlyusedasa hypnotidn children
with neurological#and developmental problethén childrenwith epilepsy, melatonin
improvessleeplatency and decrease wakefulnessafter falling aslee@ In our cohort,
36% of children hadtakensleepmedicationsn the previous6 months, predominadmgt
melatonin. Only nin@ut of 22 patientswith disorders of initiating and maintang sleep

took medication Four tooktherapeutiadoses oimelatonin suggestingnorewidespread
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use of sleep medicationmay be beneficial including in adult patientsOf the 22
individuals taking medication for sleep, nine still had disorders of initiating and
maintainng sleep As disorders of initiating and maintaing sleepin Dravet syndrome
may bein partdehavioural, oexacerbatedy parentingoracticespehavioural andleep
schedulingtherapiesshould beconsideredn conjunctionwith the use ofmedicationsn
thetreatmenf disorders of initiating and maintaiy sleep

One studyfétind 3.5% othildrenwith Dravetsyndromehad OSA'® wherethere
arerepeatecepisodes oéirway obstructioneadingto gas exchangabnormalitiesand/or
sleepfragmentation OSA can be associatedvith refractory seizures andtreatmentof
OSA by adenetonsillectomganleadto a reductionn seizurefrequency and improved
quality of life”* Thirty-two per centof our cohort had a pathologicatorefor deep
breathingdisorderssimilar to reportsin typicaly developing childrenTwo of our thirty-
six patientshad a vagal nerve stimulator in situ, whishassociated witimild OSA in
one in thregatients’

We werekeento explore theutility of homeovernightoximetryin this population
as a screeningieolacknowledging that normakimetry does not excludeOSA. Home
oximetry is non-invasive anctan be easily set up by theparent/caregivewith brief
instructiors. ~Citensthere is reluctanceto investigate children with such complex
problemsyetwe found that homeximetry produced usable data on &t of 32 nights.
Six of the l6vindividualswho had athome oximetry had a positivescore for sleep
breathing disordersand all their recordingswere negative or inconclusivéor OSA
Individuals with""OSA may show marked sleep fragmentationrather than oxygen
desaturationand significanOSA canbe missed If oximetryis normalor inconclusive
andthereis ongoingparentalconcern.then patients shouldavea formal sleepstudy or
polysomnography.

The sleepwake transition disordensiclude sleeptalking, rhythmic movement
disordersandhypnicjerks, andareso-namedbecauseheyoccurwhenfalling asleepor
when transitioningbetweensleepstages.n our cohort, 2C0children (35%) had sleep-
wake transitiordisorderswith 54% ofchildrenyounger tharb yearsold affected The
sleep-wake transition disordescoreswere heavily weighted by nocturnal hyperkinesia

and frequentjerks. Nocturnal hyperkinesianay reflect high rates of periodic limb
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movements ofleepor unrecogized motor seizures Frequent hypnigerks, which are

generallyconsideredenign,aredetectedby parentalco-sleepingand might not indicate
a sinisterpathology: Converselyhey could be myocloniseizureswhich could only be
distinguishedwithvideo-electroencephalogramonitoring.

Twelvenout -0f57 (2246) individuals had dsordersof excessivesomnolence.
Daytime sleepinessnay be secondaryto the other nighttime sleepproblemsdescribed,
or caused byseizures.Nocturnalseizureswere reportedin 30 out of 57 (53%) cases
indeed, 10out of 12 children with disorders of excessive somnolenegperiened
nocturnalseizuresiNocturnalseizuredeadto brief clinical or subclinical arousaland a
disruption to ‘circadian sleepwake rhythms, particularly decreasingREM sleep®
Successfultreatment of nocturnal seizureswill improve sleep and reduce daytime
sleepinessn childrenwith Dravetsyndrome. Conversely, a@filepticdrugs commonly
usedin Dravetsyndromesuchastopiramate yvalproate, stiripentol, andobazamcanall
causesedation

Six out of 16 (38%) patients who had at-home oximetryihagtasd meanpulse
ratescompared.to.the normative vlaues for .agah levels of wakefulnessduring the
night secondaryton disorders of initiating and maintaining slegmd sleepwake
transition diserdersnight be responsibl®r the increasedulserate. The oximetry data
were not trimmed to remove periods ofwakefulnessas this does not #ect the
interpretationofirecordings usinthe McGill criteriato diagnoseDSA?* Fourteen out of
16 (88%) individual$rad a raisedoxygendesaturationndex (>3%), which is considered
suspicious for*féspiratory abnormalitieshese findings were not due to obvious
seizuresasonly onechild had aseizureduringtheir two nights of oximetry. Tonic—clonic
andfocal impairedawarenesseizuresancausea decreasén arterialoxygensaturation
and heartrate changes,ncluding tachycardia or bradycardia.lt is possible thathese
abnormalitiesreflect unrecognizedseizuresor subtle respiratory dysfunction. Since
oximetry is unableto distinguish between central and obstructive apnoea, further
elucidationusing polysomnography would be helpful.

Cerebral respiratory and cardiovasculadysregulations havieeenimplicatedin
the pathophysiology of suddeunexpected death in epilepss this typically occurs
duringsleep,it is possible that theleepabnormalitiesdentified contributeto autonomic
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dysfunction, building on previougportsof reducecdheartratevariability, which we did
not asses$’ Furthercharacteration of autonomicsleepdisturbancesnay pave thevay
to understanding._thenechanismsinderlyingsudden unexpected death in epilepsyl
inform preventativestrategies

Given theshighs frequency antinpact of sleepproblemsi,it is importantto ask
specificallyaboutsleepwhenseeingpatientswith Dravetsyndrome. @Gnical evaluation,
appropriate investigation, arattive managemenare recommendedor all individuals
with Dravet syndromewho report symptomsof poor sleep.Effective management of
sleepdisordersandsnocturnaseizuress likely to improve quality ofife for thechild and
family, and has thgotentialto optimize developmental outcome and improseizure

control.
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Tablel: Frequeney,of childrewith pathologicatotal and categorgleepscores

Total sleep DIMS:score SBDscore DA score SWTDscore SHY score DOESscore
score(%)

25 (45) 22 (38) 19(33) 5(9) 20 (35) 4 (7) 12 (21)

DIMS, disorders of initiating or maintaining sleepBD, sleep breathing disorders; DA,
disorders of arousaBWTD, sleepwaketransition disorders; SHXsleep hyperhidrosis;

DOES disorders of excessive somnolence
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Tablell: Epilepsycharacteristicandsleepdisturbancescoresof childrenwho participatedn homeoximetry

Patient  Seizurepermonth  Nocturnal AEDs SCN1A  Comorbidities Pathologicakcores
Focal GTCS seizures status on questionnaire
1 0.2 15 + LEV, TPM + Allergy TSS,SWTD
1.5 0.7 - LEV, TPM + — TSS,DIMS
3 13 0.7 + CLB, TPM, VPA + - TSS,DIMS, SBD,
SWTD, DA
0.2 0.7 + STP,TPM + ASD DIMS
5 0.2 - CLB, ESM,TPM, - ASD TSS,DIMS
VPA
6 0.2 2.0 - CLZ, ESM,LMT, + - TSS,SBD,SWTD
STP,TPM, VPA
7 0 1.8 - CLB, STP,TPM, + — TSS,SBD, SWTD,
VPA DOES
- TPM, VPA + - -
3.8 + CLB, LMT, TPM, + ASD, aortic stenosis, TSS,DIMS, SBD,
VPA scoliosis SWTD, DOES,DA
10 0.2 0 - CLB,LCM, STP, + ASD, DIMS
TPM, VPA tracheomalacia
11 0 100 + CLZ, TPM, VPA + ASD TSS,DIMS, SWTD
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12
13

14
15

16

12 + CLB, STP,VPA + — TSS,SBD
2.8 - CLB, CLZ, LEV, + — SBD,SWTD
STP, TPM
- CLB, TPM, VPA + ASD -
0.4 0 - LEV, TPM,VPA  + Behavioural DIMS, SWTD
disturbance
0 1 - VPA + - TSS,DIMS, SWTD,
DA

GTCS, generalized tonictenic seizureAEDs, antepilepticdrugs;LEV, levetiracetam; TPM, topiramate; TSS, total sleep score;
SWTDssleepwake transition disorders; DIMS, disorders of initiating and maintaining sleep; CLB, clob#@R&nyalproate SBD,
sleep breathing disorders; DA, disorders of arol&BR, stiripentolASD, autism spectrum disorder; ESM, ethosuximideZ,
clonazepamLMT, lamotrigine;DOES,disorders of excessive somnolenc€M, lacosamide

Tablet; Cardiorespiratorparameterebtained by pulse oximetry duristeep

Patient 1° 2° 3 & 5° 6° 7 g
Age 2.0 2.8 3.9 4.5 4.5 4.9 5.2 7.4
Sex M F F F F M F F
Oximetryduration(h) 10.2 9.7 11.2 8.1 8.8 10.2 11.3 11.7
Desaturatiorindex(>3%)* 0.925 0.94 344 0.93 3.37 1.39 2.73 171
Min dip SpO2(%)? 91 91.5 92 935 86.5 90.3 80 915
MeanSpO2(%)* 98.8 98.7 97.5 98.2 96.9 98.6 97.5 98.4
Meanpulseratée 83.77 86.94 101.66 80.35 89.33 71.47 86.27 84.01
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SD pulserate 7.55 10.14 8.03 5.96 4.85 9.58 4.64 6.86
Patient ¢ 10" 11° 12 13 14 15 16°
Age 1.7 9.4 111 11.7 12.6 13.3 14.2 26.3
Sex F M F M M M M F
Oximetryduration(h) 9.8 10.1 10.8 6.5 9.6 10.2 7.7 9.6
Desaturatiorindex(>3%) 0.72 0.86 2.98 0.77 3.53 1.03 3.53 0.625
Min dip SpO2(%)* 92.5 95 91.5 0 90 90.5 93.0 89
MeanSpO2(%)? 97.6 98.5 98.2 96.5 98.8 99.0 98.2 99.1
Meanpulseraté 88.14 82.14 82.77 75.55 60.31 71.38 84.61 74.8
SD pulserate 4.90 5.59 7.91 6.98 5.65 7.37 8.44 5.335

3/aluecomparedvith normativevaluesasdescribedby Scholleetal® °2y 2mo-3y 6ma 4y 4mo—5y10mq %6y 4mo-10y 1ma; ®9y

8mo=13y 2no; '11y 5mo—15y gho; %15y 10mo—17y 11mdatient3 andpatient16fell outsidetheserangessowereincludedin the

closestage groups. Bold type indicates values lying outside the normative range for age group, defateddpaf
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Figure 1: Percentage of children with pathological category and total sleep score
across age groupBIMS, disorders of initiating or maintaining sleep; SBD, sleep
breathing disorders; DA, disorders of arousal; SWTD, sleep—wake transition

disorders; SHY; sleep hyperhidrosis; DOES, disorders of excessive somnolence.

This article is protected by copyright. All rights reserved



o5 (W= 11) Ewmid{N=1d) MBS M1y 1ESE3N=11)

Age group {years)

dmcen_13601_f1.jpg

Author Manuscri

This article is protected by copyright. All rights reserved

=0 [N 13



