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A B S T R A C T

ORAL PRESENTATIONS

O001 | The clinical utility of subjective vs.
objective tests of excessive daytime sleepiness
in the assessment of patients with sleep apnoea

Y. Li1,2; A.N. Vgontzas; J. Fernandez-Mendozas3; M. Basta3;
E.O. Bixler3

1Sleep Medicine Center, Shantou University Medical College, Shantou,
China, 2Mental Health Center, Shantou University Medical College,
Shantou, China, 3Sleep Research and Treatment Center, Department of
Psychiatry, Pennsylvania State University, College of Medicine, Penn
State Hershey Medical Center, Hershey, United States

Introduction: Excessive daytime sleepiness (EDS) is highly preva-

lent in obstructive sleep apnea (OSA). In clinical practice, EDS is

assessed subjectively with the Epworth Sleepiness Scale (ESS),

whereas Multiple Sleep Latency Test (MSLT) is the standard test for

the objective assessment of EDS. Psychomotor vigilance task (PVT)

has been suggested as a convenient, simpler method than MSLT to

assess EDS. In this study, we examined the association between

these three methods and their possible utility as predictors of cardio-

vascular morbidity by examining their association with preclinical

markers of metabolic risk, i.e. the proinflammatory cytokine inter-

leukin‐6 (IL‐6).

Methods: We studied 58 OSA patients (53.7 ± 7.0 years, 63.8%

male) who underwent 8‐hr in‐lab polysomnography for 4 consecutive

nights. Four trials of MSLT and PVT were administered on the 4th

day every 2 hr. PVT was performed an hour before MSLT. PVT vari-

ables included number of lapses, mean reciprocal of the fastest 10%

and slowest 10% reaction times (RTs), and median of 1/RT. ESS was

assessed on day 1 of the study. Twenty‐four‐hour profiles of IL‐6
levels were assessed on the 4th day.

Results: Lower MSLT values were associated with significantly ele-

vated 24‐hr (β = −0.34, p = 0.01), daytime (β = −0.30, p = 0.02) and

nighttime (β = −0.38, p < 0.01) IL‐6 levels. Higher ESS scores were

significantly associated with greater number of lapses (β = 0.34,

p = 0.021) and lower values of slowest 10% (β = −0.30, p = 0.04)

and 1/RT (β = −0.36, p = 0.01) but not with IL‐6 levels. No signifi-

cant associations were found between PVT performance, and IL‐6
levels or PVT and MSLT.

Conclusion: Our findings suggest that in OSA, MSLT is associated

with low‐grade inflammation whereas ESS is associated with

impaired sustained attention/vigilance as measured by PVT. It

appears that MSLT is a good predictor for cardiovascular morbidity

whereas ESS predicts impaired performance in OSA patients

NEW INVESTIGATOR AWARD

O002 | Investigating the physiological
mechanisms underlying airflow recovery
following obstruction in obstructive sleep
apnoea

L. Gell1; K. Reynolds1; P. Catcheside1,2

1Flinders University, Adelaide, Australia, 2Adelaide Institute for Sleep
Health, Adelaide, Australia

Introduction: Airflow restoration from obstructed breathing events

in sleep can precede, follow or occur without arousal, suggesting non‐
arousal mechanisms have a very significant role in airflow recovery in

obstructive sleep apnoea (OSA). However, this remains very poorly

understood. This study aimed to explore these mechanisms through a

detailed analysis of temporal relationships between genioglossus mus-

cle recruitment, augmenting inspiratory effort and arousal over the

course of obstruction and airflow restoration in OSA.

Methods: Respiratory events recorded during a detailed observa-

tional sleep study in 6 patients with severe OSA underwent custom

breath‐by‐breath analysis. This included assessment of attempted

ventilation (a measure of breathing drive estimated from oesopha-

geal pressure and respiratory mechanics), ventilation measured from

a Pitot flow sensor, obstruction severity from the ratio of achieved

to attempted ventilation, ETCO2, peak and tonic genioglossus (intra-

muscular electrodes) and intra‐oesophageal diaphragm EMG from

obstruction onset through to airflow recovery in events with and

without arousal.

Results: Patients had BMI (mean ± SD) 35 ± 5 kg/m2, AHI 77 ± 29/

hr, age 44 ± 9 years and an average of 180 ± 90 obstruction events

over the night; 28 ± 5% without an arousal. Attempted ventilation

and diaphragmatic muscle activity increased continually across the

period of obstruction before rapidly reducing post airflow recovery.

However, increases in genioglossus activity appeared to be more

abrupt and to more closely coincide with the resumption of airflow.

Peak genioglossus activity over the breath in which the airway reo-

pened was on average 40 ± 13% higher than the attempted breath

prior to airway reopening. It was observed that the timing of airflow

restoration did not always correspond the start of a respiratory

effort. In some events airflow did not commence until after mid‐
inspiratory effort at the turning point of peak negative oesophageal

pressure.

DOI: 10.1111/jsr.12765

J Sleep Res. 2018;27(Suppl. S2): e12765.
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Discussion: These data support the concept that augmenting inspi-

ratory effort and concomitant upper airway muscle recruitment is

critical for airway re‐opening from obstructed breathing in sleep.

O003 | The effects of acute and chronic
alcohol use on sleep architecture in male and
female young adults

C. Gourlay1; I. Colrain1,2; J. Chan1; J. Trinder1; C. Nicholas1,3

1Melbourne School of Psychological Sciences, The University of
Melbourne, Australia, 2SRI Biosciences, SRI International, Menlo Park,
USA, 3Institute for Breathing & Sleep, Melbourne, Australia

Introduction: Heavy alcohol consumption before sleep is common

in young adults, and results in characteristic alterations to sleep

architecture and sleep disruption. Long‐term alcohol dependency is

associated with persistent sleep disturbance, reduced SWS and alter-

ations to REM sleep architecture. The current study investigated the

effects of pre‐bedtime alcohol, sex, and habitual alcohol use, on

sleep in 18–21‐year olds.

Method: Forty‐seven young adults were recruited; 10 light drinking

(LD) males (20.00 ± 0.8 yrs; 14.25 ± 10.1 standard drinks [SD; 10 g

EtOH] in the previous month), 13 LD females (19.38 ± 1.1 years;

12.25 ± 8.0 SD), 11 heavy drinking (HD) males (20.01 ± 0.7 yrs;

133.44 ± 78.8 SD) and 13 HD females (19.15 ± 0.9 years;

81.91 ± 25.6 SD). Participants underwent in‐laboratory polysomnog-

raphy in two conditions: pre‐bedtime alcohol (BAC at lights out

0.076 ± 0.016%), and placebo beverage (0.0% BAC). Participants

abstained from alcohol for 48 hr prior to testing. Data were evalu-

ated across the entire night. Groups did not differ in age, BMI or

age drinking commenced (p > 0.05). By design, HD consumed more

alcohol than LD in the previous month (p < 0.001), however there

were no sex differences (p > 0.05).

Results: HD participants had a shorter REM onset latency than LD

regardless of gender (p = 0.022). Regardless of condition, HD

females had more stage 2 sleep % (p < 0.001) and SWS %

(p < 0.029) than LD females. In the alcohol condition, all night REM

sleep % was reduced (p < 0.001) and stage 1 sleep % increased

(p < 0.034) for all groups. For all participants, wake after sleep onset

was greater (p < 0.001) and sleep efficiency reduced (p = 0.009) in

the alcohol condition. There were also more arousals per hour fol-

lowing alcohol consumption (p = 0.028). There was an alcohol condi-

tion × habitual alcohol use × sex interaction, where pre‐bedtime

alcohol increased stage 2 sleep % in LD males (p = 0.001) but not

HD males. Lastly, there was an alcohol condition × alcohol use × sex

interaction where pre‐bedtime alcohol increased SWS % in HD

males (p = 0.001).

Discussion: Despite relatively shorter drinking histories, heavy

drinking young adults show some similarities in sleep architecture

alterations to those with long‐term alcohol dependence. It appears

acute alcohol ingestion affects sleep differentially based upon both

sex and habitual alcohol use which may reflect physiological differ-

ences in the brain and sleep systems.

O004 | Non‐invasive quantification of airflow
obstruction severity

D. Mann1,2; A. Azarbarzin2; S. Mariani2; A. Franciosini2;
A. Camassa2; M. Marques2; L. Taranto-Montemurro2;
L. Messineo2; S. Redline2; D. White2; A. Wellman2;
P. Terrill1; S. Sands2

1The University of Queensland, Brisbane, Australia, 2Brigham &
Women's Hospital & Harvard Medical School, Boston, USA

Introduction: Some individuals experience profound flow‐limited

breathing without the frank respiratory events necessary for a diag-

nosis of obstructive sleep apnea. It is likely that such pathology has

health consequences, but currently there is no non‐invasive method

for identifying such individuals. We aimed to develop a non‐invasive
quantitative estimate of flow‐limited breathing using airflow shape

information.

Methods: 41 individuals with suspected/diagnosed obstructive

sleep apnea (AHI range = 0–91 events/hr) underwent overnight

polysomnography with gold‐standard measures of airflow (oronasal

pneumotach, flow) and ventilatory drive (calibrated intra‐esophageal
diaphragm EMG, drive). ‘Gold‐standard’ obstruction severity was

defined as the flow:drive ratio on a breath‐by‐breath basis. 136,589

breaths were used to develop an automated multivariable regression

model to estimate flow:drive from airflow shape features (inspiratory/

expiratory timing, flatness, scoopiness, fluttering). Leave‐one‐patient
out cross‐validation was used to test performance. Regression was

also used to estimate the extent to which measures of obstruction

severity were independent of AHI.

Results: Airflow obstruction severity (median) varied widely across

individuals independent of AHI (residual SD = 2%, mean absolute

error = 44%). The flow shape model accurately estimated obstruc-

tion severity (a) across individual breaths (mean absolute error =

22%; R = 0.76, p < 0.00001) and (b) across individual patients (er-

ror = 10%, R = 0.84, p < 0.00001; p < 0.00001 after adjusting for

AHI).

Conclusion: The severity of airflow obstruction is only modestly

associated with the AHI but can be quantified non‐invasively using

readily‐available airflow shape information. Our approach enables

ready assessment of the impact of flow‐limitation on symptoms and

outcomes in sleep disordered breathing.
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O005 | Diagnosis of obstructive sleep apnoea
in a cohort with atrial fibrillation

A. Mohammadieh1,2; K. Sutherland1,2; L. Kanagaratnam3,4;
D. Whalley3,4; M. Gillett5,6; P. Cistulli1,2

1Charles Perkins Centre, University Of Sydney, Sydney, Australia,
2Department of Respiratory and Sleep Medicine, Royal North Shore
Hospital, Sydney, Australia, 3Department of Cardiology, Royal North
Shore Hospital, Sydney, Australia, 4The University of Sydney, Sydney,
Australia, 5Emergency Department, Royal North Shore Hospital, Sydney,
Australia, 6Northern Clinical School, The University of Sydney, Sydney,
Australia

Introduction: Guidelines for the management of atrial fibrillation

(AF) recommend diagnosis and treatment of comorbid obstructive

sleep apnoea (OSA). However, detection of OSA in AF patients can

be difficult due to the lack of traditional symptoms and/or risk fac-

tors in this group. We compared a number of commonly used OSA

screening tools to the gold‐standard of polysomnography (PSG) in an

AF population.

Methods: AF patients were recruited via a hospital Emergency

Department and Pulmonary Vein Isolation (PVI) waitlists. All patients

underwent a panel of OSA screening tools and PSG within a week

of one another (in random order). Screening tools included self‐
reported snoring, anthropomorphic measures, questionnaires and a

level 3 sleep study device (see Table 1). Each was assessed for its

ability to predict an AHI > 10/hr on PSG.

Results: Data were obtained for 50 patients. This sample was on

average 61.0 (SD 12.0) years, 62% male, majority Caucasian ethnicity

(86%). A total of 32/50 AF patients (64%) were diagnosed with OSA

on PSG (32% mild, 14% moderate, 18% severe). Average body mass

index (BMI) was 27.1 (SD 4.1) kg/m2. Of those with an AHI > 10/hr,

only 38.5% were obese.

Table 1: Test characteristics of clinical OSA screening tools in an AF

cohort

Screening tool Sensitivity Specificity

Positive
predictive
value

Negative
predictive
value

Self‐reported
snoring

79.2% 45.0% 63.3% 35.7%

Mallampati ≥ 3 68.0% 54.2% 60.7% 61.9%

BMI ≥ 30 kg/m2 62.5% 95.8% 90.9% 59.0%

Stop‐Bang
score ≥ 3

76.0% 41.6% 58.8% 62.5%

Berlin “high risk” 53.8% 75.0% 70.0% 60.0%

Epworth ≥ 10 23.8% 75.0% 45.5% 46.1%

Level 3 device 88.4% 87.5% 88.4% 87.5%

Conclusion: Traditional OSA risk factors (eg snoring, obesity, day-

time symptoms) are inadequate for OSA screening in an AF popula-

tion. A portable level 3 sleep study device may be an effective

screening tool in this high risk population.

O006 | Should we be placing preterm infants
prone in the NICU? Effects on cerebrovascular
function

K. Shepherd1; S. Yiallourou1,3; A. Odoi1; E. Yeomans2;
R. Horne1; F. Wong1,2

1Monash University/ Hudson Institute of Medical Research, Clayton,
Australia, 2Monash Newborn, Monash Children's Hospital, Clayton,
Australia, 3Baker Heart and Diabetes Institute, Melbourne, Australia

Introduction: Placing a preterm infant in the prone position, the

opposite to that recommended for the care of term infants, is fre-

quently employed to improve respiratory function in the neonatal

intensive care unit (NICU). Prone positioning impairs cerebral oxy-

genation in term and preterm infants after term‐corrected age, how-

ever the effect of prone sleeping on cerebral oxygenation and

cerebral fractional oxygen extraction (CFOE) in preterm infants in

the NICU remains unknown and was the focus of this study.

Methods: Fifty‐six preterm infants, divided into 2 groups: 23 extre-

mely preterm (24–28 weeks gestational age (GA)) infants and 33

very preterm (29–34 weeks GA) infants were studied weekly until

discharge, in both the prone and supine positions during active and

quiet sleep. Cerebral tissue oxygenation index (TOI) and arterial oxy-

gen saturation (SaO2), mean arterial blood pressure and heart rate

were recorded. CFOE was calculated as CFOE = (SaO2–TOI)/SaO2.

Two‐way RM ANOVA assessed effects of sleep position and state at

each postnatal week. The effect of postnatal age was determined

using a linear mixed model in each group and sleep state, with post-

natal age and sleep position as fixed effects and subject as the ran-

dom effect.

Results: In extremely preterm infants, SaO2 and CFOE significantly

increased in the prone position in both sleep states during the first

week of life (p < 0.05). Sleep position had only minimal effects on

cerebral TOI with values averaging 1%–2% lower in the prone posi-

tion. In contrast, in the very preterm infants sleep position did not

affect CFOE, SaO2 or TOI until week 6, however post‐hoc testing

could not identify where the differences lay. TOI decreased and

CFOE increased with increasing postnatal age, in the very preterm

infants (p < 0.05) but not in the extremely preterm infants.

Discussion: In extremely preterm infants, the increase in CFOE in

the prone position during the first postnatal week represents a lower

cerebral oxygen delivery relative to consumption, indicating lower

cerebral blood flow and hence an increased risk of hypoxic‐ischaemic

injury. In addition, the lack of the increase in CFOE with postnatal

age in this group may exacerbate these effects. Our findings raise

concern over placing extremely preterm infants in the prone position

in early postnatal life in the NICU.
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O007 | Sleep‐disordered breathing in
gestational hypertension and preeclampsia:
Impact on maternal and fetal outcomes

D. Wilson1,2,3; S. Walker2,4; A. Fung2; G. Pell4;
F. O'Donoghue1,3; M. Barnes1,3; M. Howard1,3

1Institute for Breathing and Sleep, Austin Health, Heidelberg, Australia,
2Perinatal Medicine, Mercy Hospital for Women, Heidelberg, Australia,
3Department of Medicine, University of Melbourne, Parkville, Australia,
4Department of Obstetrics and Gynaecology, University of Melbourne,
Parkville, Australia

Introduction: Hypertensive Disorders of Pregnancy (HDP) include

Gestational Hypertension (GH) and Preeclampsia (PE), both associ-

ated with worse maternal and perinatal outcomes. Sleep‐disordered
breathing (SDB) is reported to occur more commonly in HDP,

although the confounding effect of obesity has been variably

accounted for. SDB could amplify the adverse consequences of HDP

given similar pathological pathways. We aimed to (a) confirm if the

link between SDB and HDP persists after controlling for obesity, and

(b) determine if SDB increases the risk of adverse outcome among

women with HDP.

Methods: Women diagnosed with HDP and normotensive BMI‐
and gestation‐matched controls underwent PSG with time‐synchro-
nised fetal heart rate monitoring in the third trimester. Fetal growth

was assessed by ultrasound and maternal venous and fetal cord

blood were sampled at delivery for markers of HDP severity and

fetal growth.

Results: Forty women with HDP and 40 matched controls were

recruited. The frequency of SDB (RDI ≥ 5) in the cases was 52.5%

compared to 37.5% in the controls (p = 0.18), but more severe SDB

(RDI ≥ 10) was twice as common in women with HDP (35% vs.

15%, p = 0.04). SDB had no impact on outcomes for GH and PE

women, including gestation at diagnosis, severity of hypertension or

biomarkers of disease severity. There was no temporal relationship

between maternal apnoea and fetal distress on CTG, but severity of

SDB was weakly related to overall fetal heart rate decelerations in

controls with well‐grown fetuses (r = 0.44, p = 0.02). The presence

of SDB had no effect on birthweight centile, third trimester fetal

growth trajectory or regulators of fetal growth in cord blood. Among

the HDP women, infants of those with SDB were larger at birth

(p = 0.02).

Discussion: Mild SDB occurs in half of women with HDP, but also

in over a third of BMI‐matched normotensive women, suggesting

the link between SDB and HDP is in part due to the confounding

effect of obesity. SDB did not affect the course of GH or PE nor

adversely affect fetal health. Given the high prevalence of mild SDB

and that only more severe SDB was related to HDP, a threshold for

clinical significance likely exists. Future research needs to identify

the relevant threshold for SDB in pregnancy, and proposed causative

pathways to inform clinical trials investigating the role of CPAP to

improve pregnancy outcomes.

CHRONOBIOLOGY

O008 | Simulating the evolution of sleep
circuits in the mammalian brain

K. Ambani; A.J.K. Phillips

Monash University, Clayton, Australia

Introduction: Sleep patterns among mammalian species are incred-

ibly diverse in their duration, structure, and phasing relative to the

light/dark cycle. The reasons that different sleep patterns evolved

are not well understood and it is impossible to track sleep in our

evolutionary ancestors to understand how our own sleep patterns

were selected. To address this, we applied a physiologically based

model of sleep to simulating simple cases of evolution. The model

was previously developed to describe the core sleep‐regulatory cir-

cuits in the mammalian brainstem and hypothalamus, including the

circadian clock in the suprachiasmatic nucleus. For different parame-

ter value choices, this model is able to reproduce a wide range of

sleep phenotypes, including a diverse array of mammalian sleep pat-

terns.

Methods: We applied an evolutionary algorithm to the parameters

of the model, allowing them to evolve across generations in

response to specified selective pressures. An evolutionary fitness

function was defined, based on time spent asleep, time spent awake

and active, and interactions with other animals, both of one's own

species and other species. The model was run for single‐species sim-

ulations, as well as two‐species simulations, including a predator‐prey
scenario.

Results: Using one‐species simulations, we confirmed that the

model converges over many generations to a stable solution, includ-

ing cases of convergent evolution from different starting points. Sen-

sitivity of the results to each of the factors in the cost function was

mapped. Finally, co‐evolution was investigated in the context of

predator‐prey interactions. In such cases, evolution of parameter val-

ues failed to converge, even on very long timescales, indicating pres-

ence of other evolutionary dynamics, such as stochastic fluctuations,

cryptic cycles, or Red Queen dynamics.

Discussion: This is the first use of a physiologically based model to

simulate the evolution of sleep patterns in mammals. The model

sheds light not only the evolutionary development of particular sleep

phenotypes, but also the changes to neural circuits that enable them.

Future work will introduce higher fidelity representations of ecologi-

cal factors that may have driven the evolution of sleep.
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O009 | Pre‐drive ocular assessment predicts
driving performance in shift workers: A
naturalistic driving study.

M.D. Mulhall1,2; J. Cori3; J. Kuo4,5; M. Magee1,2; A. Collins3;
C. Anderson1,2; T. Sletten1,2; M.G. Lenné4,5;
S.M.W. Rajaratnam1,2; M.E. Howard1,2,3

1Monash Institute of Cognitive and Clinical Neurosciences, Monash
University, Australia, 2CRC for Alertness, Safety and Productivity,
Melbourne, Australia, 3Institute for Breathing and Sleep, Austin Health,
Melbourne, Australia, 4Seeing Machines Ltd, 1/11 Lonsdale St, Braddon,
Australia, 5Monash University Accident Research Centre, Monash
University, Australia

Introduction: Sleep‐related motor vehicle accidents cost Aus-

tralians ~$5 billion a year. Shift workers are at particular increased

risk. Predicting sleep‐related driving impairment prior to driving

would allow timely intervention. We assessed whether pre‐drive
objective alertness measures predicted subsequent driving impair-

ment.

Methods: Shift workers (n = 20, Males = 7) were recruited from a

metropolitan hospital in Melbourne, Australia (nurses = 13, regis-

trars = 7). Participants completed driving diaries and drove an instru-

mented vehicle across a series of day and/or evening shifts and a

minimum of 2 night shifts, per their usual work roster. The vehicle

was equipped with the Seeing Machines Driver Monitoring System,

a driver‐facing camera that detects driver features, including ocular

parameters (Mean Blink Duration (MBD), percentage of time with

eyes >80% closed (PERCLOS), and mean long eye closures

>300 ms). A road‐facing camera (MobilEye) identified lane depar-

tures which were used as a marker of driving impairment. A 4‐min

pre‐drive ocular assessment (N = 131) was completed immediately

prior to each drive, and a 5‐min Psychomotor Vigilance Task (PVT,

N = 55) was completed at the end of 3 shifts prior to driving. ROC

curve analysis examined whether pre‐drive ocular variables, mean

Reaction Time (RT) and PVT lapses predicted driving impairment.

Linear regression examined whether pre‐drive PVT parameters pre-

dicted objective alertness, measured by ocular parameters, during

the drive.

Results: MBD and PVT lapses during the pre‐drive assessment pre-

dicted lane departures (AUC = 0.68, p = 0.009, and AUC = 0.72,

p = 0.052, respectively). PERCLOS, long eye closures and mean RT

did not significantly predict lane departures (p = 0.94, 0.65 and 0.29,

respectively). Mean RT (R2 = 0.13, p = 0.01), RT variability

(R2 = 0.14, p = 0.007), the slowest 10% of RT (R2 = 0.22, p = 0.001)

and PVT lapses (R2 = 0.19, p = 0.001) significantly predicted PER-

CLOS during the drive.

Conclusions: We demonstrated that pre‐drive ocular parameters

and PVT show promise for predicting subsequent driving impairment

in shift workers in a naturalistic setting. Future analysis will incorpo-

rate multiple factors into prediction models and examine the predic-

tion of micro‐sleeps.

O010 | Eating a large meal during the
nightshift may increase accident risk on the
commute home

C. Gupta1; J. Dorrian1; S. Centofanti1; A. Coates1;
D. Kennaway2; G. Wittert2; L. Heilbronn2; P. Catcheside3;
M. Noakes4; J. Stepien1; D. Chandrakumar1; D. Coro1;
S. Banks1

1University Of South Australia, Magill, Australia, 2University of Adelaide,
Adelaide, Australia, 3Flinders University, Bedford Park, Australia,
4Commonwealth Scientific and Industrial Research Organisation,
Adelaide, Australia

Introduction: The commute home from a nightshift is associated

with an increased risk of accidents. Research suggests that eating

patterns during the nightshift can influence performance, however it

is unknown whether the commute home is also affected. This study

investigated the impact of eating a meal, a snack or not eating dur-

ing the night on simulated driving performance during the commute

to and from a simulated nightshift.

Methods: 39 healthy non‐shiftworking males (n = 23) and females

(n = 16), aged 18–39 years (M ± SD: 24.5 ± 5.0 years) participated in

a 7‐day laboratory study and underwent 4 simulated nightshifts. Par-

ticipants were randomly allocated to one of three conditions: meal

at night (n = 12; 7 males), snack at night (n = 13; 7 males) or no eat-

ing at night (n = 14; 9 males). During the nightshift at 00:30 hr, par-

ticipants either ate a large meal comprising 30% of 24 hr energy

intake (meal at night condition), a snack comprising 10% of 24 hr

energy intake (snack at night condition), or did not eat during the

nightshift (no eating at night condition). Total 24 hr energy and

macronutrient intake was constant across conditions (approximately

44% carbohydrate, 35% fat, 17% protein and 23 g fibre per 24 hr).

During the second simulated nightshift, participants performed a 40‐
min York driving simulation at 20:00 hr (commute to work) and

07:30 hr (commute from work).

Results: Mixed model analyses tested effects of eating condition

(meal/snack/no eating) and time (commute to work/commute from

work) on driving performance, with a random effect of participant ID

and sex included as a covariate. No differences were found between

conditions at 20:00 hr (commute to work). A significant condi-

tion*time interaction was found, such that at 07:30 hr (commute

from work) those in the meal at night condition displayed significant

increases in time spent outside of the safe zone (p < 0.05; percent-

age of time spent outside 10 km/hr of the speed limit and 0.8

metres of the lane centre), lane variability (p < 0.01) and speed vari-

ability (p < 0.01). There were no differences between the snack and

no eating conditions.

Discussion: Eating a large meal during the nightshift may impair

the commute home, compared to eating a snack or not eating. To

improve safety when driving home, shiftworkers should consider

either reducing the size of the meal eaten or not eating during the

nightshift.
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O011 | Who is best suited to on‐call work?
Understanding individual differences in trait
anxiety and sleep

M. Sprajcer1; S. Jay1; G. Vincent1; X. Zhou2; L. Lack3;
A. Vakulin4; S. Ferguson1

1Central Queensland University, Wayville, Australia, 2University of South
Australia, Adelaide, Australia, 3Flinders University, Adelaide, Australia,
4Adelaide Institute for Sleep Health: A Flinders Centre of Research
Excellence, College of Medicine and Public Health, Flinders University,
Adelaide, Australia

There has been extensive research into shift work tolerance and

how individuals with certain traits may be better suited to non‐stan-
dard working arrangements. This research has found that individuals

with lower levels of some personality traits (e.g. trait anxiety) find it

easier to tolerate shift work. However, there is no research specifi-

cally addressing traits that may be linked with the ability to manage

on‐call work. As such, three studies, each with differing on‐call con-
ditions, were performed in a time‐isolated sleep laboratory to inves-

tigate individual differences in the ability to tolerate on‐call work. All

three studies included an adaptation, a control, and two counterbal-

anced on‐call nights. Participants had an 8‐hr sleep opportunity each

night, regardless of their on‐call status. Study 1 addressed the likeli-

hood of receiving a call (on‐call nights with “definitely called” and

“maybe called” conditions); study 2 investigated the task to be per-

formed upon waking (high or low stress); and study 3 addressed the

perceived likelihood of missing the alarm (high or low likelihood of

missing a call). Sleep was assessed using polysomnography. Partici-

pants completed the STAI trait questionnaire prior to participation

and completed the STAI state questionnaire prior to bed each night.

Linear mixed‐effect models were used to analyse the relationship

between trait anxiety and both state anxiety and sleep variables for

each study. Trait anxiety did not affect anxiety or sleep variables in

study 1 or 3, p > 0.05. No significant relationship between trait and

state anxiety was found in the control condition of study 2,

β = −0.37, t(31.74) = −1.95, p = 0.060. However, when compared to

the control condition, this relationship was significant in the high

stress condition, β = −0.04, t(41.39) = 2.43, p = 0.019. There was no

significant relationship between trait anxiety and latency to N3 in

the control condition of study 2, β = −0.47, t(57.31) = −0.90,

p = 0.541. Compared to this relationship, increased trait anxiety was

associated with increased latency to N3 in the high stress condition,

β = 1.26, t(40.00) = 2.54, p = 0.015. As such, when a high stress task

is to be performed on‐call, individuals with higher trait anxiety expe-

rience higher levels of pre‐bed state anxiety and take longer to reach

deep sleep. These changes, while small, may have negative ramifica-

tions for performance and safety in the workplace. Additionally, as

on‐call work often includes a combination of stressors, further real

world research is required.

O012 | Increased circadian light sensitivity in
delayed sleep‐wake phase disorder (DSWPD)

L. Watson1; A.J.K. Phillips1; I.T. Hosken1; E.M. McGlashan1;
C. Anderson1; L.C. Lack2; S.W. Lockley1; S.M.W.
Rajaratnam1; S.W. Cain1

1Monash Institute of Cognitive and Clinical Neurosciences, School of
Psychological Sciences, Monash University, Melbourne, Australia,
2Adelaide Institute for Sleep Health, School of Medicine, Flinders
University, Adelaide, Australia

Patients with Delayed Sleep‐Wake Phase Disorder (DSWPD) exhibit

delayed sleep‐wake timing relative to desired timing, often leading to

significant chronic sleep restriction and subsequent daytime dysfunc-

tion. A plausible physiological basis for DSWPD vulnerability in

patients with an associated circadian phase delay is hypersensitivity

of the circadian system to the phase delaying effect of light. To

assess this, we compared the phase shifting response to a 6.5‐hr
150 lux light exposure between patients with diagnosed DSWPD

(n = 10; aged 22.4 ± 3.3 years; 100% male) and healthy controls

(n = 11; aged 22.4 ± 2.4 years; 100% male). Salivary dim light mela-

tonin onset (DLMO) was measured under constant routine condi-

tions in dim light (<3 lux) before and after light exposure. After

correcting for the circadian time of the light exposure, DSWPD

patients exhibited 31.5% greater phase delay shifts in response to

light than healthy controls. In both groups, a later initial phase of

melatonin was associated with greater magnitude of phase shifts,

indicating that increased circadian sensitivity to light may be a factor

that contributes to delayed phase, even in non‐clinical samples.

DSWPD patients also had reduced pupil size following the experi-

mental light exposure and showed a trend towards increased mela-

tonin suppression during light exposure. These findings indicate that,

for patients with DSWPD, assessment of light sensitivity may be an

important factor that can inform behavioral therapy, including mini-

mization of light at night to reduce perpetuating phase‐delays.

O013 | Characteristics of morning,
intermediate, and evening chronotypes in a
sample of older adults

M. Pushpanathan; M. Weinborn; D. Parker; E. Hodgson;
R. Bucks

The University of Western Australia, Crawley, Australia

Traditionally, chronotype, or one's tendency to prefer rest and activ-

ity at a particular time of the day has been measured using the

Morningness‐Eveningness Questionnaire (MEQ; Horne & Ostberg,

1976). Previous research in young and middle‐aged populations sug-

gests a profile of higher affect, conscientiousness and greater self‐
reported well‐being associated with morningness (Biss & Hasher,

2012; Randler, 2008). Conversely, evening types tend toward higher

levels of neuroticism, a predisposition toward mood disorders and
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higher academic aptitude but lower academic achievement (Preckel,

Lipnevich, Schneider, & Roberts, 2011; Randler, 2008). The profiles

of chronotypes in older adulthood are less well‐understood.
In this exploratory study, we classified 179 older adults into

morning (N = 77), intermediate (N = 82) and evening (N = 20)

chronotypes using modified MEQ cut‐off scores developed for adults

who are middle‐aged or older (Taillard, Philip, Chastang, & Bioulac,

2004). In our sample, morning types were more likely to be signifi-

cantly older than evening types. Morning types had significantly bet-

ter delayed memory than both intermediate and evening

chronotypes, and better global cognition than evening types. Evening

types had the highest levels of self‐reported depression and lowest

quality of life, which is consistent with results found in younger pop-

ulations.

It was unexpected that morning‐types maintained better cogni-

tion despite their advanced age. Moreover, it is of concern that the

group with the youngest participants: evening‐types, had the poorest

cognition, mood and quality of life. For these reasons it will be

important to examine the stability of chronotype over time and

whether evening‐types are at risk of early cognitive change.

PAEDIATRIC #1

O014 | Sleep disordered breathing disrupts the
normal relationship between cerebral
oxygenation and autonomic control in children

L. Walter1,2; K. Tamanyan1,2; A. Weichard1; M. Davey1,2,3;
G. Nixon1,2,3; R. Horne1,2

1Hudson Institute of Medical Research, Clayton, Australia, 2Dept of
Paediatrics, Monash University, Clayton, Australia, 3Monash Children's
Hospital, Clayton, Australia

Background: The cardiovascular effects associated with sleep disor-

dered breathing (SDB) are attributed to the repeated hypoxia and

surges in heart rate (HR) and blood pressure that are associated with

the obstructive respiratory events that characterize the condition.

Peripheral arterial oxygen saturation may not reflect oxygen delivery to

the brain, which also depends on cerebral blood flow. Fluctuations in

cerebral blood flow are buffered by cerebral autoregulation, and in

healthy adults the autonomic nervous system contributes to a function-

ing cerebral autoregulation. Analysing heart rate variability (HRV) is a

method of assessing the autonomic control of HR and cerebral oxy-

genation can be measured directly using near infrared spectroscopy.

Studies in adults have shown that cerebral autoregulation and cerebral

oxygenation are reduced in adults with SDB compared with controls.

We aimed to determine whether age, HRV parameters and SDB sever-

ity were predictive of cerebral oxygenation in children with SDB.

Methods: Children (3–12 years) with SDB (n = 117) and non‐snor-
ing controls (n = 42) underwent overnight polysomnography. Total

(TP), low (LF) and high frequency (HF) power using power spectral

analysis, and tissue oxygenation index (TOI) and fractional tissue

oxygen extraction (FTOE) using near infrared spectroscopy, were

analysed during wake before sleep onset and total sleep time. Multi-

ple linear stepwise regressions were used to determine if HRV

parameters, age and SDB severity were determinants of TOI and

FTOE.

Results: In control children during wake, age was a significant, posi-

tive determinant of TOI (β = 0.25, p = 0.007) and a negative deter-

minant of FTOE (β = −0.29, p = 0.002). During sleep, TP (reflecting

overall autonomic control), LF (reflecting parasympathetic and sym-

pathetic activity) and HF (parasympathetic activity) power were sig-

nificant, negative determinants of TOI (β = −0.21, p = 0.03;

β = −0.31, p = 0.001; β = −0.21, p = 0.03 respectively) and positive

determinants of FTOE (β = 0.21, p = 0.03; β = 0.32, p = 0.001;

β = 0.21, p = 0.03 respectively). These associations were not seen in

children with SDB during either wake or sleep.

Conclusions: SDB in childhood disrupts the normal association

between cerebral oxygenation and autonomic control. Our study

provides further evidence that SDB should be identified and treated

as early as possible before the development of adverse outcomes.

O015 | Interpreting CPAP device respiratory
indices in children

R. Mihai1; K.F. Ellis1; M.J. Davey1,2; G.M. Nixon1,2

1Melbourne Children's Sleep Centre, Monash Children's Hospital,
Clayton, Australia, 2The Ritchie Centre, Hudson Institute of Medical
Research and Department of Paediatrics, Monash University, Clayton,
Australia

Background: Studies in adults have demonstrated reasonable cor-

relation between respiratory indices detected by in‐built continuous

positive airway pressure (CPAP) software and those manually

derived using in‐lab polysomnography (PSG). One study in children

compared CPAP indices to in‐lab cardio‐respiratory studies.

Aim: To compare respiratory indices from CPAP software with res-

piratory indices scored manually on a single night of in‐lab PSG for

CPAP titration in children.

Method: Retrospective review of children having CPAP attended

PSG between May 2017 and February 2018 using the ResMed

VPAP ST‐A (S9 model) in CPAP mode, downloaded using ResScan

(Ver 5.6.0.9419, ResMed Ltd). PSG indices included: total respiratory

disturbance index (RDI) (RDIPSG – all central and obstructive events),

obstructive RDI (ORDIPSG – obstructive apnoeas and hypopnoeas

and RERAs), apnoea index (AIPSG – obstructive and central apnoeas,

>90% drop in flow) and obstructive hypopnoea index (HIPSG, >50%

drop in flow). CPAP device indices (over CPAP run time), included:

AHICPAP (all apnoeas and hypopnoeas), AICPAP (obstructive and cen-

tral apnoeas, >75% drop in flow), HICPAP (obstructive hypopnoeas,
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>50% drop in flow). Results are given as median [range] and indices

are compared using Wilcoxon signed‐rank test.

Results: 30 children (median age 13.6 years [range 4.6–17.7 years],

37%F) were included. There was no difference between the RDIPSG

(1.6/hr [0.0–20.7]) and AHICPAP (2.0/hr [0.0–23.1]), nor between

HIPSG (0.0/hr [0.0–11.6]) and HICPAP (0.1/hr [range 0.0–2.2])
(p > 0.05), with a mean ± SD difference of 0.5 ± 3.0/hr and

0.5 ± 2.4/hr, respectively. The ORDIPSG (0.2/hr [range 0.0–15.9]) was

significantly lower than the AHICPAP (2.0/hr [0.0–23.1]; p = 0.04),

with a mean ± SD difference of −0.8 ± 3.4/hr. AIPSG (0.4/hr [0.0–8.3/
hr) was significantly lower than AICPAP (1.8/h [0.0–21.6/hr],
p < 0.001), with a mean ± SD difference of −1.4 ± 2.5/hr.

Conclusion: The ResMed S9 device AHI reflects total RDIPSG.

However it over‐estimates the apnoea index, potentially due to the

75% flow threshold, and including apnoeas without desaturation or

arousal. AHICPAP may under‐estimate hypopnoeas due to the apnoea

detection criteria, although no difference in hypopnoea indices was

found. Sleep services should be aware of the capabilities and limita-

tions of CPAP indices in children.

O016 | Can CPAP therapy for paediatric OSA
ever be stopped?

Z. King1; P. Walls1; M.-J. Leclerc1; B. Masters1,2; N. Kapur1,2

1Lady Cilento Children's Hospital, Brisbane, Australia, 2University of
Queensland, Brisbane, Australia

Introduction: Continuous Positive Airway Pressure (CPAP) has

been increasing used in treatment of paediatric Obstructive Sleep

Apnoea (OSA) not resolved by surgical airway intervention. It is

unclear what proportion of children can be successfully taken off

CPAP and the factors that govern this cessation. Exploring this area

can help predict outcomes and clarify patient concerns, as well as

potentially increase understanding of the natural course of treatment

resistant paediatric OSA.

Aims: To describe the clinical, demographic and polysomnographic

(PSG) characteristics of a cohort of children on CPAP for OSA, who

could be successfully weaned off CPAP therapy.

Methods: From a cohort of children on CPAP for OSA at the Lady

Cilento Children's Hospital between January 2016 and December

2017, a sub‐group of children who were taken off CPAP were

selected. Those who were transitioned to adults, changed to bilevel

support or stopped due to non‐adherence were excluded from analy-

sis.

Results: CPAP therapy was stopped for 52 children over a two‐
year period, 26 of these were excluded from analysis due to change

to bilevel support, transition to adult care or cessation due to poor

adherence. 26 children [median (IQR, range) age 7.0 (1.2–12.5, 0.1–
17.4) years; 20 Males] were successfully weaned off CPAP therapy

based on clinical judgement and PSG data analysis; and were

included in the final analysis. These children had a median (IQR) AHI

of 8.2 (5.1–46.5) at CPAP initiation, and after a median (IQR) dura-

tion of 1(0.4–2.2) year, had improvement in median AHI to 3.3 (2–
5.2) at CPAP cessation. The reasons for CPAP cessation included

improvement post airway surgery in 7 (27%); weight loss in 2 (8%)

and improved symptoms and/or PSG parameters with time in 10

(36%). In 7 children, CPAP therapy was ceased after initial trial due

to poor tolerance and low physician perceived clinical benefit.

Conclusion: The natural course of paediatric OSA is unclear, espe-

cially in the severe and treatment resistant cases. This is the first

study describing the characteristics of children successfully weaned

off CPAP therapy. Children on CPAP should be regularly screened

for ongoing symptoms and need for pressure support checked since

a small proportion can be successfully weaned off CPAP.

O017 | The OSA‐5: Validation of a brief
questionnaire screening tool for obstructive
sleep apnoea in children

H.J. Soh2; K. Rowe3; M.J. Davey1,2; R.S. Horne2;
G.M. Nixon1,2

1Melbourne Children's Sleep Centre, Monash Children's Hospital,
Melbourne, Australia, 2Department of Paediatrics, Monash University,
and The Ritchie Centre, Hudson Institute of Medical Research,
Melbourne, Australia, 3Department of General Medicine, Royal
Children's Hospital, Melbourne, Australia

Objective: To develop and test a screening tool based on the

OSA‐18 questionnaire for triage of referrals for sleep‐disordered
breathing (SDB) in children.

Methods: Consecutive children aged >2 years without major

comorbidities referred for polysomnography (PSG) or overnight

oximetry for suspected obstructive sleep apnoea (OSA) between 11

January and 31 May 2017 were included. OSA was defined by an

obstructive apnoea/hypopnoea index (OAHI) > 1 event/hr on PSG or

an abnormal overnight oximetry (McGill Oximetry Score 2–4). An 11‐
item questionnaire derived from a previous validation study of the

OSA‐18 underwent exploratory factor analysis (EFA) with varimax

rotation. ANOVA identified questions associated with the presence

of OSA. This informed a 5‐question, 4‐category instrument, scored

0–15 (the OSA‐5), that was tested prospectively on 112 children

having PSG.

Results: 420 children (2.0–17.9 years, 43% female) met the inclu-

sion criteria, including 366 complete questionnaires. EFA resulted in

a 3‐factor structure. ANOVA identified 5 questions from one factor

that were independently associated with a diagnosis of OSA: snor-

ing, breath holding, choking, mouth breathing and parental concern.

Mean OSA‐5 scores with and without OSA were 7.7 vs. 4.5

(p < 0.001). Thirty‐four percent (60/178) had a total score <5/15,

with a sensitivity at this threshold for OSA of 82% and negative pre-

dictive value (NPV) of 70%. Similar results were obtained when
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tested prospectively, including a sensitivity of 82% and NPV of 81%

for the presence of moderate/severe OSA (OAHI > 5/hr).

Conclusion: The OSA‐5 is a simple questionnaire that performs

well as a triage screening tool to identify those children at risk of

OSA among large numbers of referrals for SDB.

O018 | Intricacies of managing home
ventilation: A hospital based program

K. Jess; M. Hollamby; J. Chawla; M.-A. Harris

Lady Cilento Children's Hospital, South Brisbane, Australia

Introduction: Paediatric home ventilation has escalated rapidly

over the past decade; resulting in the need for a more structured

program to meet the needs of these children and families at home.

The Paediatric Home Ventilation program at our centre has recently

undergone a major restructure. The aim of this study is to describe

the intricacies of management within the current program, which

cares for 14 children dependent on long‐term ventilation and their

associated complex needs.

Aims: (a) To determine if care requirements were regularly met for

families, and describe any adverse events occurring in the home

environment. (b) To review scheduled and unscheduled hospital vis-

its with the aim of determining if a more efficient care coordination

is possible for families using the new program.

Methods: A retrospective review of the12‐month period following

establishment of the new program. Data was obtained from the

locally held electronic database.

Results: For the 14 patients on the program an average of

4,987 hr of care support is required per month to meet their medi-

cally recommended requirements (~1,247/week). With the new sys-

tem (coordinated by nurse manager/admin staff) provision of care

was achieved for >95% of shifts; this was predominantly overnight

care support plus daytime and school shifts for specific patients

(medically assessed). Reasons for failure of support worker provision

included family refusal, support worker sickness. Over the

12 months 1 major and 9 minor adverse events were recorded with

no overall negative outcomes. Events were reviewed by the special-

ist nurse to prevent further problems arising. Hospital visit data

demonstrated a reduction in the number of scheduled visits with

improved coordination of specialists involved; and a decreased in

unscheduled visits through nurse led home visits.

Discussion: Through the development of a new program it has

been possible to establish a successful system for improved family

support, procedures for promptly evaluating and resolving adverse

events occurring in the home, as well as reducing the burden of hos-

pital visits for these complex patients. This model may be of interest

to other centres that care for complex patients who require home

long‐term ventilation.

O019 | Lung function changes with initiation
of non‐invasive ventilation (NIV) in childhood
Duchenne Muscular Dystrophy

M. Angliss; L. Gauld; K. Sclip

Lady Cilento Children's Hospital, Brisbane, South Brisbane, Australia

Introduction: The use of non‐invasive ventilation (NIV) support in

children has increased over the past decade. The aim of this study

was to describe and analyse Lung Function (LF) changes with initia-

tion NIV in children with Duchenne Muscular Dystrophy (DMD).

Methods: A retrospective clinical audit of children with DMD who

were initiated on NIV in the past 10 years was conducted. Serial LF

data was collected for individuals in the 4 years before and following

NIV initiation. The rates of decline in LF were calculated by fitting a

regression model to the combined data using the generalized esti-

mating equations method to allow for repeat measures on patients.

The influence of long‐term steroid use was explored.

Results: 27 male patients with DMD initiated NIV during the study

period at median age 14.67 years (IQR 2.41 years). Eight boys

(29.6%) were long‐term steroid users from a median age 7 years and

6 (22.2%) boys were steroid naive. The age NIV started was

14.26 years (IQR 3.82) for the steroid treated group, and

14.87 years (IQR 2.33) for the steroid naive group, with no statistical

difference (p = 0.44). 26 children had >2 PFT before (121 tests), and

26 had >2 PFT after initiating NIV (109 tests). The rate of decline in

FVC % predicted pre‐NIV was −7.14% (95% CI −8.30 to −6.09) and

post‐ NIV was −5.68% (95% CI −6.91 to −4.46), p < 0.05. The total

AHI on diagnostic sleep study had median 8.3 (IQR 12.8) and maxi-

mum TcCO2 50.4 mmHg (IQR 8.8). When NIV was initiated a signifi-

cant reduction in total AHI (p < 0.001) to 1.9 (IQR 3.7) and TcCO2

(p < 0.001) to 46.5 mmHg (IQR 6.1) was seen. 2 of the 27 children

were deceased at time of writing.

Conclusion: The rates of decline in FVC are higher in boys with

DMD prior to NIV than they are following NIV initiation, however,

long‐term steroid use does not affect the age when NIV is needed in

DMD.

SLEEP & BREATHING MEASUREMENT

O020 | The upper airway is most collapsible
during expiration in obstructive sleep apnoea

A. Osman1,2; J. Butler1,2; S. Gandevia1,2; D. Eckert1,2

1Neuroscience Research Australia (NeuRA), Sydney, Australia, 2School of
Medical Sciences, UNSW, Sydney, Australia

Introduction: Upper airway collapsibility is an important contribu-

tor to obstructive sleep apnoea (OSA) pathogenesis. Pharyngeal dila-

tor muscle activity varies throughout the respiratory cycle and may
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contribute to dynamic changes in upper airway collapsibility. We

have recently shown that a test of upper airway collapsibility when

awake correlates (r = 0.8, n = 34) with upper airway collapsibility

during sleep (Pcrit) in people with OSA. However, whether upper air-

way collapsibility varies throughout the respiratory cycle is unknown.

Thus, this study aimed to quantify differences in pharyngeal muscle

activity and upper airway collapsibility during different phases of the

respiratory cycle.

Methods: 8 middle‐aged people with OSA (2 female) were fitted

with standard polysomnography equipment, a nasal mask, pneumota-

chograph, two fine‐wire intramuscular electrodes into the genioglos-

sus muscle, and two pressure catheters across the collapsible portion

of the upper airway (one at the level of the epiglottis, the other at

the choanae). The upper airway collapsibility index (UACI) in the

supine posture was quantified as: 100 * (choanal‐epiglottic pressure)/

choanal pressure in response to brief pulses of negative airway pres-

sure (~−11 cmH2O mask pressure). ~15 pulses were delivered every

2–8 breaths at random during each of the following four conditions:

(a) early inspiration, (b) mid‐inspiration, (c) early‐expiration and (d)

mid‐expiration. Mean genioglossus EMG of the raw rectified signal in

the 100 ms prior to pulse delivery was also quantified.

Results: Genioglossus EMG activity varied throughout the respira-

tory cycle (e.g. mid‐expiration genioglossus EMG was 75 ± 15

whereas mid‐inspiration was 128 ± 47% of the early inspiration

value, p = 0.004). Similarly, upper airway collapsibility changed dur-

ing the respiratory cycle (UACI during early‐inspiration = 50 ± 28,

mid‐inspiration = 30 ± 19, early‐expiration = 86 ± 17, mid‐expira-
tion = 99 ± 3%, p < 0.01).

Discussion: Consistent with changes in pharyngeal dilator muscle

activity, upper airway collapsibility varies throughout the respiratory

cycle. Indeed, the upper airway is more than 3 times more collapsible

during mid‐expiration compared to mid‐inspiration. These findings

provide insight into the physiological mechanisms of pharyngeal col-

lapse in OSA.

This research is supported by the CRC for Alertness, Safety and

Productivity.

O021 | Diurnal changes in central blood
pressure and pulse pressure amplification in
obstructive sleep apnoea

Y. Serinel1,2,3; C. Hoyos1,4; A. Qasem5; B. Yee1,2,6;
R. Grunstein1,2,6; K. Wong1,2,6; C. Phillips1,2,7

1NHMRC Centre for Integrated Research and Understanding of Sleep
(CIRUS), and NHMRC Neurosleep Centre Woolcock Institute of Medical
Research, The University of Sydney, Glebe, Australia, 2The University of
Sydney, Faculty of Medicine and Health, Sydney, Australia, 3Dept of
Respiratory and Sleep Medicine, Nepean Hospital, Penrith, Australia,
4School of Psychology, University of Sydney, Sydney, Australia,
5Department of Biomedical Sciences, Faculty of Medicine and Health
Sciences, Macquarie University, Macquarie, Australia, 6Department of
Respiratory and Sleep Medicine, Royal Prince Alfred Hospital,
Camperdown, Australia, 7Department of Respiratory and Sleep
Medicine, Royal North Shore Hospital, St Leonards, Australia

Study Objectives: Recent evidence suggests that compared to

peripheral blood pressure (BP), central BP may be more strongly

associated with target organ damage and cardiovascular morbidity

and mortality. Technological advances now allow the ambulatory

measurement of peripheral and central BP over 24 hr. For the first

time, we set out to characterise the diurnal profile of central BP and

pulse pressure amplification (PPA) in patients with obstructive sleep

apnoea (OSA).

Methods: In this observational study, patients with moderate to

severe OSA underwent 24 hr central and peripheral BP testing. Test-

ing was repeated after at least 4 weeks of CPAP therapy. Concur-

rent actigraphy was performed to confirm sleep and wake times.

Results: 36 patients were screened, 31 had successful testing

(mean (SD) age 45 ± 10 years, AHI 58 ± 27 events/hr, Office BP

136/89 ± 10.7/9.5 mmHg, 32% on anti‐hypertensive medication,

77% dippers), 21 completed testing post CPAP. Central systolic and

diastolic BP followed the same nocturnal dipping profile as periph-

eral BP, however the peripheral pulse pressure (PP) narrowed in

sleep (−3.2 mmHg, p < 0.001), whereas the central PP remained

unchanged (0.124 mmHg, NS), causing a significant reduction in PPA

overnight (−10.7%, p < 0.001). After treatment with CPAP, the PPA

reduction overnight was attenuated (by −3.3%, p = 0.004).

Conclusions: In moderate to severe OSA, central blood pressure

and pulse pressure amplification reduce overnight during sleep. Fur-

ther research is needed to quantify the differential effects of CPAP

and anti‐hypertensives on central vs. peripheral BP and the prognos-

tic significance of changes in central BP with treatments.
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O022 | Analysing morphine‐induced respiratory
depression in obstructive sleep apnea patients
using new technologies‐ an RCT study

D. Wang1,2; J. Wu2; L. Rowsell2; K. Wong1,2; B. Yee1,2;
R. Thomas3; R. Grunstein1,2

1RPA Hospital, Camperdown, Australia, 2Woolcock Institute of Medical
Research, Glebe, Australia, 3Harvard Medical School, Boston, USA

Introduction: The effect of morphine on breathing during sleep

has been rarely studied, while the gold standard measurement of

polysomnography (PSG) is difficult to access and costly. This study

aims to detect and quantify opioid‐induced subtle respiratory

depression during sleep in obstructive sleep apnea (OSA) patients

using new technologies and compare with PSG measures.

Methods: Under a randomised double‐blind placebo‐controlled
crossover design, 60 male OSA patients attended 2 visits to the hos-

pital sleep laboratory, at least 1‐week apart. Either a 40 mg con-

trolled‐release oral morphine or placebo was administered. Breathing

during sleep was measured by standard in‐lab PSG. We also per-

formed quantitative respiratory flow analyses‐ inter‐breath interval

(IBI) from PSG flow channel to quantify breathing irregularity. Car-

diorespiratory coupling (CPC) was analysed using PSG ECG channel.

Results: Following the consumption of morphine, the 60 OSA

patients had significantly less number of breaths (p = 0.0006), longer

breath interval (mean IBI 4.34 ± 0.52 s vs. 5.02 ± 0.57 s,

p < 0.0001), and more irregular breaths with significantly increased

IBI coefficient of variation (CV) (0.23 ± 0.09 vs. 0.29 ± 0.15,

p = 0.0015) compared to the placebo night. We tested correlations

of the key parameters of the new techniques with six key PSG respi-

ratory depression parameters: apnea‐hypopnea index, arousal index,

oxygen desaturation index, pressure of transcutaneous CO2

(PtcCO2), SpO2 nadir and sleep time spent below SpO2 < 90%. The

change of IBI CV significantly correlated with the change of all the

six key PSG parameters (all p < 0.05). The change of CPC parame-

ters of sleep quality index and two individual band measures also

significantly correlated with the change of 5 out of 6 PSG measures

(except from PtcCO2) (all p < 0.05).

Conclusions: The 40 mg controlled‐release morphine resulted in

mild respiratory depression with longer breathing cycle and

increased breathing irregularity. The significant links between the IBI

and CPC techniques and a range of PSG respiratory depression

parameters may suggest clinical potentials for the new techniques as

surrogate overnight cardiorespiratory measurements, since both res-

piratory flow and ECG can be measured by small portable devices.

O023 | The feasibility and utility of performing
polysomnography in patients with mechanical
circulatory support

T. Moerman1,2; T. Roebuck1; J. Liang1,3; S. Ho1; M. Ku1;
M. Naughton1,4

1Alfred Hospital, Prahran, Australia, 2AZ Groeninge, Kortrijik, Belgium,
3Changi General Hospital, Singapore, 4Monash University, Clayton,
Australia

Introduction: Sleep‐disordered breathing (SDB) is highly prevalent

in subjects with congestive heart failure (CHF) but little is known

about the evolution of SDB after insertion of a left ventricular assist

device (LVAD). Aim of this study is to assess the feasibility and the

usefulness of performing an in hospital polysomnography (PSG) on

LVAD patients.

Methods: This retrospective, observational study consisted of 19

individuals on a LVAD device that subsequently underwent a PSG as

part of their heart failure work‐up. Furthermore, we included a con-

trol group of 20 CHF patients, matched in demographics, respiratory

and cardiac function, in an attempt to compare SDB prevalence.

Results: Overall, PSG recordings only showed minor artifacts that

didn't interfere with the interpretation of the sleep study. Artifacts

consisted of a burst signal at regular intervals, primarily present on

ECG recordings but also visible to a lesser extent on EMG and EEG

readings.

Prevalence of moderate to severe sleep apnea, defined as an

apnea‐hypopnea index (AHI) of 15 and more, was high in the control

group (55%) and was mostly central in nature (72.7%). Interestingly,

the prevalence of moderate to severe sleep apnea was similar in the

LVAD group (47.4%) but showed an obstructive dominance (77.8%).

Discussion: Our findings imply that performing a PSG on LVAD

subjects is not only feasible but also needs to be considered in CHF

subjects after insertion of an LVAD as prevalence rates of SDB

remain high.

O024 | Scoring respiratory events that begin in
epochs scored as wake

J. Douglas; S. King; B. Singh

WASDRI, Nedlands, Australia

Introduction: According to the AASM Manual for the Scoring of

Sleep and Associated Events (v2.5) respiratory events can be scored

if the event begins or ends in an epoch of sleep. However, when

classifying an event based on the sleep stage (NREM or REM),

events that begin in wake and end in sleep (wake‐sleep, or WS

event) can be missed as respiratory events are classified according

to the sleep stage of the epoch in which it is begins. In addition, the

AASM rule ignore events that begin and end in an epoch of wake,

but span at least one epoch of sleep (wake‐sleep‐wake or WSW
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events). This study looked at the effect of these events being

excluded from analysis.

Methods: Data of respiratory events from 17,046 previously

scored studies was examined. The number of WS events scored and

frequency of these events were calculated. The average and range

of frequency was examined and stratified based on OSA severity. A

smaller sample of 1,731 were also examined for the presence and

frequency of WSW events.

Results: Of the 17,046 studies, 11,149 studies (65.4%) were found

to have at least one WS event and the average frequency of WS

events was 2.6 events/hr. Studies that displayed an AHI > 30 were

more likely to have at least one WS event (92.7%) and a higher fre-

quency of events (5.7 events/hr), than studies with an AHI < 30. The

studies examined for WSW events showed a similar pattern, with

severe OSA displaying a higher frequency of events and number of

studies with WSW events.

Discussion: WS events are more frequently seen in patients with

severe OSA. This is related to more sleep fragmentation and a higher

arousal index. When determining OSA severity based on sleep stage

(e.g. REM‐related OSA), failure to account for these events, may dis-

tort the sleep‐stage specific AHI. Updates to report scripts can now

be adjusted to count WS events, however WSW events are still

likely to be missed. While the frequency of these events is less than

WS events, they are still clinically relevant, and omission of these

events could underestimate sleep‐stage specific OSA severity.

O025 | Effect of hypopnoea scoring criteria on
non‐invasive assessment of loop gain and
surgical outcome prediction

S. Landry1; S. Joosten2; S. Sands4; P. Terrill3; P. Leong3;
A. Turton2; G. Hamilton2; B. Edwards1

1Monash University, Notting Hill, Australia, 2Monash Lung and Sleep,
Clayton, Australia, 3University of Queensland, Clayton, Australia,
4Harvard Medical School and The Brigham and Women's Hospital,
Boston, United States

Introduction: Unstable ventilatory control (i.e. high loop gain) has

been implicated as a causal factor in the development of obstructive

sleep apnoea (OSA). Methods for quantifying loop gain using stan-

dard polysomnography (PSG) signals (Terrill et al. 2014) have been

developed which can be used to predict favourable responses to

upper airway surgery. However, this method is reliant on respiratory

event scoring and hence may be affected by differences in hypop-

noea scoring criteria. This study sought to determine to what extent

differences in hypopnoea scoring influenced the measurement of

loop gain.

Methods: Data from 46 patients with OSA, where diagnostic

polysomnography (PSG) was performed pre‐ and post‐ upper airway

surgery, were retrospectively analysed. PSGs originally scored using

the to AASM 2007 ‘Alternative’ hypopnoea criteria (≥50% reduction

in flow & ≥3% desat or arousal) were rescored according to the

updated AASM 2012 ‘Recommended’ criteria (≥30% reduction in

flow % ≥3% desat or arousal). Separate loop gain and Apnoea‐
hypopnea indexes (AHI) were calculated and compared. Responders

to upper airway surgery were classified by a 50% reduction in AHI

and an AHI < 10 events/hr post‐surgery. Receiver Operating Charac-

teristic (ROC) curve analysis was performed on pre‐surgery loop gain

values for both AASM 2007 and 2012 hypopnea criteria in order to

compare the ability for loop gain to predict surgical response.

Results: AHIs were significantly higher (M ± SD, 40.3 ± 28.5 vs.

39.3 ± 28.4, p < 0.001) and loop gain estimates significantly lower

(0.437 ± 0.072 vs. 0.440 ± 0.072, p = 0.049) using the AASM 2012

criteria compared to the AASM 2007 criteria. Predictive accuracy, as

assessed by area under ROC curve, showed slightly better accuracy

using 2007 (AUC = 0.86 ± 0.06, p < 0.001) compared to the 2012

(AUC = 0.80 ± 0.07, p = 0.002) hypopnoea criteria.

Discussion: These preliminary data show that while differences in

AASM hypopnea criteria result in statistically significant differences

in loop gain values, these differences are very small. Analyses com-

paring loop gain determined using criteria that require 4% SpO2

desaturations (such as AASM 2007 ‘Recommended’, and 2012

‘Accepted’ hypopnoea definitions) are forthcoming.

INSOMNIA & SLEEP HEALTH

O026 | Mobile phone technology to administer
an effective behaviour therapy for insomnia in
patient's homes

A. Mair; L. Lack; H. Scott

Flinders University of South Australia, Adelaide, Australia

Introduction: Insomnia is associated with personal impairments,

health risks, and economic burden. An estimated 1–2 million in Aus-

tralia and New Zealand suffer from chronic insomnia most of whom

are un treated or under treated. The large majority of insomnia cases

are still treated with pharmacotherapy despite it offering only symp-

tomatic relief during administration. Cognitive/behavior therapy for

insomnia (CBTi) offers more effective long term treatment without

side effects. CBTi administered by sleep psychologists and other

specialists is limited by small numbers of these specialists. Intensive

Sleep Re‐training (ISR) has shown great promise as a new behavior

therapy, particularly for sleep onset insomnia. It condenses another

consistently effective behavioural therapy, normally taking 3–
4 weeks to be effective, into a period of only 12–24 hr. It was origi-

nally administered in a sleep laboratory and required PSG monitoring

of sleep/wake state and therefore, not readily available. However,

just recently a mobile phone app was written allowing ISR to be car-

ried out by patients in their home without PSG.
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Methods: We carried out a small (N = 12) pilot study to evaluate

the treatment efficacy of ISR as administered by this mobile phone

app. In operation, the app elicited just audible brief tone stimuli to

which the patient responded with a hand movement of the phone.

When the patient failed to respond, indicating sleep onset, the

phone awoke the patient with a high intensity tone, followed by a

brief time out and then the next trial of falling asleep. Trials were

carried out for 10 hr over only one night with patients averaging a

total of 30 trials. Subjective measures from sleep diaries were

obtained for a baseline week, the week immediately after training,

two weeks later, and follow‐up after 4 weeks.

Results: There were significant improvements in all sleep measures

immediately after treatment. Sleep latency reduced 44 min, WASO

by 33 min, and total sleep time and sleep efficiency increased by

58 min and 14% respectively. These benefits tended to diminish by

4 week follow‐up.

Discussion: The mobile phone app administration of ISR in the

home environment looks very promising but needs to be confirmed

with a placebo controlled RCT. If confirmed, it offers a readily avail-

able way to treat insomnia in the home without drugs.

O027 | Improving sleep in psychiatric
inpatients: Entertaining video‐based cognitive
behavioural therapy for insomnia

M. Brock1; V. Mysliwiec1; T. Fullam2; L. Sidari3; D. Xuan4;
E. Cleaves3; C. Jackson3; J. Park5; R. Burson3

1San Antonio Military Medical Center, Department of Sleep Medicine,
San Antonio, United States, 2San Antonio Military Medical Center,
Department of Neurology, San Antonio, United States, 3San Antonio
Military Medical Center, Department of Psychiatry, San Antonio, United
States, 4San Antonio Military Medical Center, Department of Internal
Medicine, San Antonio, United States, 5Science and Technology Division,
59th Medical Wing, San Antonio, United States

Introduction: Sleep disturbances are common in patients hospital-

ized for psychiatric disorders. Inpatient therapy does not focus on

sleep complaints. Standard treatment consists of pharmacologic ther-

apy and there is limited data on cognitive behavioral therapy for

insomnia (CBT‐I) in this population. The purpose of this study was to

assess the efficacy of video‐based CBT‐I on a psychiatric inpatient

unit compared to treatment as usual (TAU).

Methods: Patients admitted to a psychiatric unit for the first time

with any behavioral medicine diagnosis and a sleep disturbance were

eligible. Participants were randomly assigned to receive TAU (hand-

out on appropriate sleep practices) or the intervention, which con-

sisted of daily one‐hour sessions. In each session, participants

viewed an entertaining professionally made video‐based CBT‐I lesson
(6 novel videos encompassing all CBT‐I components) followed by

group discussion. Participants completed sleep questionnaires includ-

ing the Insomnia Severity Index (ISI) and Pittsburgh Sleep Quality

Index (PSQI) at intake and discharge along with a daily sleep diary.

At discharge, patients were surveyed about their impressions of the

intervention itself.

Results: At the time of analysis, 29 participants had enrolled with

22 receiving the intervention and 7 TAU. The intervention group

was mostly male (n = 14, 63.6%) and relatively young (median age

20). The average ISI decreased from 15 (SD = 6.9) to 12.2 (SD = 7.5;

t(21) = 2.58, p = 0.017) and average PSQI decreased from 10.9 (SD =

4.6) to 8.8 (SD = 4.1; t(21) = 3.0, p = 0.007) in the intervention

group. Reported mean sleep onset time decreased by 11.07 minutes

(SD = 19.51; t(21) = −2.66, p = 0.015), total sleep time increased by

1.33 hr (SD = 1.44; t(21) = 4.33, p = 0.0003), and sleep efficiency

improved by 11% (SD = 16; t(21) = 3.25, p = 0.004). Patients

enjoyed the intervention and it improved their mood. The TAU

group had some improvement in sleep, but not statistically signifi-

cant.

Conclusion: Video‐based CBT‐I improves insomnia symptoms and

sleep quality in psychiatric inpatients. Compared to traditional CBT‐I
that is administered in‐person but often unavailable, this novel

modality has the potential to improve sleep in a wide variety of clini-

cal settings.

O028 | Exploring the user preferences and
needs for mobile apps for sleep– a mixed‐
methods study

M. Aji1; C. Gordon2; R. Calvo4; D. Bartlett2; D. Peters3;
K. Naqshbandi4; C. Miller6; N. Glozier5

1University Of Sydney, Camperdown, Australia, 2NeuroSleep and
Woolcock Institute of Medical Research, University of Sydney, Australia,
Glebe, Australia, 3Brain and Mind Centre, University of Sydney,
Camperdown, Australia, 4School of Electrical & Information Engineering,
University of Sydney, Sydney, Australia, 5Professor Marie Bashir Centre,
Royal Prince Alfred Hospital, Sydney Local Health District, Sydney,
Australia, 6Big Health, London, United Kingdom

Introduction: Mobile health technologies pose a promising oppor-

tunity to reach patient consumers with more than 300,000 health

apps available in major app stores worldwide, nearly double the

number available in 2015. Sleep mobile apps can enable the tracking

of sleep metrics coupled with education and personalised recom-

mendations for behaviour change. Our goal was to explore views

and preferences for sleep app content, functionality and aesthetics

in poor sleepers or people with insomnia.

Methods: A mixed‐method triangulation approach included qualita-

tive (focus groups, app reviews) and quantitative (online survey) data

collection techniques. At present, the focus group has been con-

ducted whilst the app review and survey will be complete by the

conference. Two focus groups with 10 purposively selected partici-

pants explored experiences and preferences of technology to help

with sleep. To test themes identified from the focus groups against
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a larger population, an online survey will be conducted on a sample

of 100 participants. In addition, a content analysis of 6 smartphone

apps available on the Google Play and Apple iTunes stores will be

conducted, followed by the thematic analysis of a sample of 434

user reviews.

Results: Participants found existing resources to be condescending,

long‐winded and complex. A light‐hearted and friendly tone in addi-

tion to a clear rationale and feedback for questionnaires conducted

within the digital resources were valued. Preferred design aspects

included alarms, audio features, encouragement, frequently asked

questions, data visualisation, social features and recommendations

for helpful resources. The findings also revealed the need for an

adaptive and customisable app given the differing subjective experi-

ences of those with insomnia. Results from the app review and

online survey are pending.

Conclusions: This study demonstrates the need for sleep mobile

apps that target the particular requirements of those with poor sleep

and insomnia. Future sleep mobile app development should focus on

developing processes to ensure further involvement of end users

and their needs throughout the design process.

O029 | Examination of help‐seeking behaviours
for behavioural and clinical sleep problems
within the Australian adult population

K. Attard1; S. Appleton2; R. Adams2; A.C. Reynolds3

1CQUniversity, Australia, 2University of Adelaide, Woodville, Australia,
3Appleton Institute CQUniversity, Wayville, Australia

Introduction: Sleep is a fundamental aspect of both physical and

mental health, however the prevalence of clinical and behavioural

sleep problems in Australia is concerning. There has been no

research to date concerning the Australian public's conceptualisation

of what constitutes a sleep problem that warrants consultation with

a general practitioner. This means we have little insight into the fac-

tors which drive help‐seeking behaviour for sleep problems in the

Australian community. The overall aim of the study was to identify

the number of, and characteristics of, participants who experience

sleep problems but fail to exhibit relevant help seeking behaviours.

Methods: Data were collected through an online survey adminis-

tered as part of the Sealy Global Sleep Census. Participants

answered a series of demographic, sleep related, and help seeking

related questions to assess the state of sleep health and related help

seeking behaviours of the Australian adult population in 2017.

Results: Data collection and analysis is presently underway. Data

will be analysed using SPSS V.25.0. A total of 2,266 responses were

available for analysis. Preliminary descriptives indicate that only

14.4% (n = 310) of respondents had spoken to a doctor or health-

care professional about sleep problems in the previous three months.

However, 69.7% (n = 1,500) of respondents indicated they ‘never’

or ‘occasionally’ wake feeling well‐rested, and 35.9% (n = 779) indi-

cate they routinely sleep <7 hr per night during the working week;

the shortest recommended sleep duration for adults. Univariate chi‐
square analyses will be conducted to compare individuals who

engage in help seeking specifically for sleep problems to the non‐
help seeking group to determine predictors of help seeking beha-

viour in individuals exhibiting features of either a behavioural or clin-

ical sleep disorder. Subsequent models using a series of multivariate

adjusted binary logistic regressions will determine the relationship

between these predictors and sleep related help seeking behaviour

in a 3 month period.

Discussion: Knowledge of behavioural and sociodemographic pre-

dictors associated with gaining help through access to healthcare

professionals may reduce the incidence and severity of sleep related

problems and their secondary health concerns. This reduction would

decrease the health and financial burden of sleep problems on indi-

vidual, community and national levels.

O030 | Usage transitions between natural
products, over‐the‐counter, and prescription
sleep aid use: A longitudinal cross‐lagged
analysis

J. Cheung1,2; D. Jarrin2; S. Beaulieu-Bonneau2; H. Ivers2;
G. Morin2; C. Morin2

1School of Pharmacy, Faculty of Medicine and Health, The University of
Sydney, Sydney, Australia, 2Centre d’étude des troubles du sommeil,
Université Laval, Quebec City, Canada

Introduction: Natural products (NP), over‐the‐counter (OTC), and

prescription (Rx) medications are commonly used for managing

insomnia symptoms. However, little is known about the transition

patterns between different agents or how prior exposure to one

agent might influence subsequent choices. Therefore, the aim of this

study was to map out the temporal patterns between NP, OTC, and

Rx use in a population‐based sample.

Methods: Data were derived from a longitudinal study on the nat-

ural history of insomnia across seven time points, over 5 years. Par-

ticipants were 3,416 adults (mean age = 49.7 ± 14.7 years old; 62%

women) who reported their NP, OTC, and Rx use in the previous

12 months. Longitudinal cross‐lagged analyses were conducted to

explore sleep aid usage patterns at two consecutive time‐points (i.e.,

T–1 and T). From a total of 18,515 observations, we excluded miss-

ing data (T–1 ≈ 20%, T ≈ 1%) for the respective sleep aids from

analysis. Usage differences were computed using the chi‐square test.

The impact of prior exposure was expressed as a relative risk (RR)

with 95% confidence intervals (95% CI). Sampling weights were

applied to all analyses to adjust for partial non‐response.

Results: Participants’ prior exposure to NP, OTC, and Rx sleep aids

was associated with differences in their subsequent choice of agent
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(p < 0.0001). Compared to non‐users, the RR (95% CI) for subse-

quent NP use was 11.90 (10.87, 13.16) for NP users, 2.87 (2.54,

3.25) for OTC users, and 1.75 (1.56, 1.96) for Rx users. Similarly, the

RR (95% CI) for subsequent OTC use was 14.08 (12.82, 15.87) for

OTC users, 2.88 (2.52, 3.30) for NP users, and 1.65 (1.45, 1.91) for

Rx users. For subsequent Rx use, the RR (95% CI) was 16.67 (15.38,

18.18) for Rx users, 1.74 (1.52, 1.90) for OTC users, and 1.58 (1.44,

1.75) for NP users.

Discussion: Observed temporal patterns in sleep aid use defy cur-

rent assumptions of a step‐wise progression from NP/OTC to Rx

use. Findings highlight a relatively stable usage trajectory between

each time‐point where the same agent is much more likely to be

subsequently continued, suggesting a role for mediating factors in

the selection of sleep aids.

O031 | Implementation of a professional
development program to improve sleep health
within the childcare sector

S. Staton1; S. Smith1; S. Irvine2; C. Pattinson3; K. Thorpe1

1The University of Queensland, Brisbane, Australia, 2Queensland
University of Technology, Kelvin Grove, Australia, 3National Institutes of
Health, United States of America

Introduction: Over 1 million Australian children and 84% of chil-

dren across developed nations attend childcare services. Sleep and

rest are central components of a childcare day; appropriate provision

for sleep is an emotive care‐focus for parents; and typically a legisla-

tive requirement for childcare providers. Yet, to date, evidence‐based
programs to support sleep practices in childcare are scarce. We

report outcomes from a 3‐year research and science translation pro-

gram, commissioned by the Queensland Department of Education,

aimed at supporting the childcare sector to promote healthy sleep

development in children aged birth to 5 years.

Methods: To understand how childcare services meet children's

sleep needs, we conducted the first large‐scale observational studies

of sleep practices in childcare. Collectively these studies have

observed sleep in >180 Australian childcare settings, including cen-

tre‐ and home‐based programs, for more than 3,000 children aged

birth‐5 years. Perspectives from key stakeholder, including >900 par-

ents, >300 educators and >60 children were also analysed.

Results: The results highlighted significant concerns regarding the

management of sleep in childcare settings. Key issues identified

include educators not responding to infant and child sleep cues, con-

tinuation of naptimes beyond transition to monophasic sleep (80%

mandatory naptimes), practices that are inconsistent with sleep

hygiene recommendations (e.g. absence of supportive pre‐sleep rou-

tines), deregulation of sleep patterns (e.g. up to 4 hr difference in

naptimes between home and childcare environments) and low com-

pliance to Safe Sleeping Guidelines (83% non‐compliant).

Discussion: The research findings have been central in informing

the content of research‐based professional development resources

to support sleep health within the childcare sector. Face‐to‐face
workshops and online resources to improve knowledge, process and

delivery of sleep practices in childcare for children aged birth to

5 years are now available through the Queensland Government

website, with roll‐out of the program to over 250 leaders from peak

childcare organisations and regulatory officers responsible for assess-

ment and ratings in childcare services.

SLEEP & BREATHING TREATMENT

O032 | Which CPAP side effects are
associated with CPAP non‐acceptance?
C. Kosky1,2,3; I. Ling1,2,3; N. McArdle1,2,3; B. Singh1,2,3;
K. Boulton1,2; G. Sturdy1,2,3; N. Madeira1,2,3

1Sir Charles Gairdner Hospital, Perth, Australia, 2West Australia Sleep
Disorders Research Institute, Perth, Australia, 3University of Western
Australia, Perth, Australia

Aim: There is an incomplete understanding of factors contributing

to non‐acceptance of continuous positive airway pressure (CPAP)

therapy following a treatment trial for obstructive sleep apnoea

(OSA). We aimed to determine which CPAP side effects were associ-

ated with CPAP non‐acceptance.

Methods: Participants were consecutive OSA patients undergoing

a CPAP therapy trial from October 2017 to May 2018. All patients

had OSA, defined as an apnoea hypopnoea index >5/hr during in‐
laboratory polysomnography. During the trial, participants were

reviewed weekly or fortnightly by a sleep scientist and physician to

troubleshoot CPAP problems. At the end of trial patients completed

an online survey which included questions regarding 15 different

CPAP side effects, and whether they planned to continue CPAP.

Results: One hundred and thirty‐five patients completed the CPAP

trial and the end of treatment questionnaire. Ninety‐three (68.8%)

patients accepted CPAP therapy, 14 (10.3%) did not accept CPAP

and 28 (20.7%) were unsure. Of the 28 patients reporting no side

effects, 27 accepted CPAP and one patient was unsure. One hun-

dred and seven patients reported ≥1 side effect. Common side

effects were dry mouth (n = 60), discomfort wearing CPAP (n = 48),

mask leak (n = 47) and nasal stuffiness (n = 30). CPAP non‐accep-
tance rates in the patients that experienced these side effects were;

Dry mouth 20%; discomfort wearing CPAP 21%, mask leak 17% and

nasal stuffiness 6.7%. Side effects associated with the highest rates

of CPAP non‐acceptance were: disturbing noise (37.5% non‐accep-
tance), excess wind or abdominal discomfort (37.5% non‐acceptance)
and anxiety during treatment (25% non‐acceptance). Patients who

reported ≥1 side effect had an OR of 16.8 (95% CI 2.2–128,
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p = 0.007) of CPAP non‐acceptance or being unsure about continu-

ing CPAP, compared with those who did not report any side effects.

Conclusion: Patient‐reported CPAP side effects are strongly asso-

ciated with CPAP non‐acceptance after a therapeutic trial. Some side

effects (disturbing noise, excess wind/abdominal discomfort and anxi-

ety) are associated with high rates of non‐acceptance. Attention to

patients reporting these particular side effects, may help to improve

acceptance of CPAP.

O033 | Predictors of adherence to continuous
positive airway pressure in obstructive sleep
apnea and cardiovascular disease

E.V. Ryswyk1; C. Anderson2; F. Barbe3; G. Lorenzi-Filho4;
K. Loffler1; Y.-M. Luo5; D. McEvoy1,6; C.L. Chai-Coetzer1,6

1Adelaide Institute For Sleep Health: A Flinders Centre For Research
Excellence, Adelaide, Australia, 2The George Institute for Global Health,
Faculty of Medicine, The University of New South Wales, Sydney,
Australia, 3Respiratory Department, Hospital Universitari Arnau de
Vilanova‐Santa Maria, Lleida, Spain, 4Instituto do Coracor (Incor) and
Hospital Universitario, Brazil, 5The First Affiliated Hospital of
Guangzhou Medical University, State Key Laboratory of Respiratory
Disease, China, 6Respiratory and Sleep Services, Southern Adelaide Local
Health Network, Australia

Introduction: Lack of adherence to continuous positive airways

pressure (CPAP), the main treatment for obstructive sleep apnea

(OSA), is common and affects health outcomes. We aimed to deter-

mine the predictors of long‐term adherence to CPAP therapy in par-

ticipants of the Sleep Apnea and cardioVascular Endpoints (SAVE)

trial.

Methods: SAVE was an international, randomized, parallel group,

open trial of CPAP plus usual care or Usual Care (UC) alone in par-

ticipants with moderate‐severe OSA and established CV disease.

Before being randomized, participants were required to show an

average adherence to sham CPAP treatment of at least 3 hr/night

during a one‐week run‐in period. Baseline sociodemographic, health

and lifestyle factors, as well as early CPAP side effects and adher-

ence were entered in univariate analyses to identify factors predic-

tive of CPAP adherence at 24 months. Variables with p < 0.2 were

then included in a multivariate analysis using a linear mixed model

with sites as a random effect. Modelling was undertaken using (a)

data collected at a 24 month appointment and (b) a calculated

24 month adherence value (i.e. a weighted average over 24 months).

Results: 1,318 of SAVE CPAP participants were included (98%).

Independent predictors of greater long‐term adherence were:

increased age; greater early CPAP use (during the sham trial and in

the first month); very loud snoring; higher percentage of time with

oxygen saturation <90%; higher fixed CPAP pressure and regular

alcohol use (at baseline). Symptoms of depression predicted poorer

adherence, as did residence in China.

Discussion: Interventions to improve long‐term adherence to

CPAP therapy in OSA patients with co‐occurring cardiovascular dis-

ease may be best targeted to those with any of the following char-

acteristics: younger; less severe OSA; symptoms of depression; and/

or evidence of early poor adherence. Further investigation and

efforts to improve CPAP adherence in Chinese patients is also

warranted.

O034 | Effect of CPAP on blood pressure
variability in obstructive sleep apnea and
cardiovascular disease

E.V. Ryswyk1; C. Anderson2,3; H. Arima2; F. Barbe4;
R. Chen5; E. Heeley2; Z. Liu6; K. Loffler1; G. Lorenzi-Filho7;
Y. Luo8; R. Meng9; S. Mukherjee1,10; S. Redline11;
M. Tripathi12; W. Quan2; R.J. Woodman14; Y. Xiao15;
Z. Xilong16; D. Zheng2,3; D. McEvoy1

1Adelaide Institute For Sleep Health, College of Medicine and Public
Health, Flinders University, Adelaide, Australia, 2The George Institute for
Global Health, Faculty of Medicine, The University of New South Wales,
Sydney, Australia, 3Neurology Department, Royal Prince Alfred Hospital,
Sydney, Australia, 4Respiratory Department, Hospital Universitari Arnau
de Vilanova‐Santa Maria, Lleida, Spain, 5The Second Affiliated Hospital
of Soochow University, Soochow, China, 6Department of Cardiology,
Fuwai Hospital, Xicheng District, China, 7Instituto do Coracao (Incor)
and Hospital Universitario, Brazil, 8The First Affiliated Hospital of
Guangzhou Medical University, State Key Laboratory of Respiratory
Disease, Guangzhou, China, 9Flinders Center for Innovation in Cancer,
Flinders University, Bedford Park, Australia, 10Respiratory and Sleep
Services, Southern Adelaide Local Health Network, Adelaide, Australia,
11Division of Sleep and Circadian Disorders, Brigham and Women's
Hospital and Harvard Medical School, Boston, United States,
12Neurology Department, All India Institute of Medical Sciences, Delhi,
India, 13Department of Cardiolgy, Rui Jin Hospital and Institute of
Cardiovascular Diseases, Shanghai Jiao Tong University School of
Medicine, China, 14Flinders Centre for Epidemiology and Biostatistics,
Flinders University, Bedford Park, Australia, 15Respiratory Department,
Peking University Medical College, Beijing, China, 16The First Affiliated
Hospital of Nanjing Medical University, Nanjing, China

Introduction: Increased visit‐to‐visit blood pressure variability

(BPV) is associated with serious cardiovascular (CV) events, but

whether continuous positive airway pressure (CPAP) influences BPV

in patients with obstructive sleep apnea (OSA) is uncertain. We

aimed to determine the effects of CPAP treatment on visit‐to‐visit
BPV in participants of the Sleep Apnea and cardioVascular Endpoints

(SAVE) trial.

Methods: SAVE was an international, randomized, parallel group,

open trial of CPAP plus usual care or Usual Care (UC) alone in par-

ticipants with moderate‐severe OSA and established CV disease.

Between‐group comparisons of BPV were made for participants with

either 5 or 6 in‐office BP measurements during 24 months post‐ran-
domization, with BPV defined as the standard deviation (SD) for each

participant's BP across visits. Baseline‐adjusted mean BP at each

time point was compared between groups using a mixed effects lin-

ear regression model. The effect of systolic BPV (SBPV) on the
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primary composite CV endpoint, stroke and myocardial infarction

were also determined in multivariable Cox regression models.

Results: 2,381 SAVE participants met the inclusion criteria, 1,887

(~80%) of whom were taking anti‐hypertensive therapy. Compared

to the UC group, CPAP‐treated participants showed small, signifi-

cant, decreases in mean SBP (baseline adjusted p = 0.015) and mean

DBP (baseline adjusted p = 0.013) that were stable through months

1–12. There was no between‐group difference in the adjusted BPV

across months 1–24 (SBPV difference 0.35 mmHg (95% CI −0.55 to

0.77 mmHg, p = 0.090; DBPV difference 0.00 mmHg (−0.01 to

0.02 mmHg, p = 0.712). There was a linear effect of SBPV on the

risk of CV events (p = 0.010 for trend); after adjusting for mean BP

and other known CV risk factors, participants in the highest quintile

of SBPV had a 63% increased risk of having another CV event

(p = 0.004).

Discussion: CPAP had no overall effect on BPV after the first

month of treatment. Modest reductions in mean SBP and DBP

occurred in the first year of treatment.

O035 | Effect of continuous positive airway
pressure (CPAP) treatment on autobiographical
memory in obstructive sleep apnoea

K. Brown1,2; V.V. Lee1,2; J. Tolson2,3; M. Barnes2,4;
M.L. Jackson1,2,3

1School of Health and Biomedical Sciences, RMIT University, Bundoora,
Australia, 2Institute for Breathing and Sleep, Austin Health, Heidelberg,
Australia, 3School of Psychological Sciences, The University of
Melbourne, Parkville, Australia, 4Department of Medicine, The University
of Melbourne, Parkville, Australia

Introduction: Obstructive Sleep Apnoea (OSA) is associated with

cognitive and memory impairments, and depressive symptoms. One

aspect of memory that has not been examined extensively in OSA is

autobiographical memory – the ability to recall events from one's

own life. Overgeneral autobiographical memory (the inability to

remember specific details of personal memories) is a marker of vul-

nerability to depression. A recent study has shown poorer specific

autobiographical memory recall in OSA patients, however there is no

data on whether this improves with CPAP treatment. This study

aimed to evaluate the changes in overgeneral autobiographical mem-

ory recall after 12 months of CPAP use.

Methods: To date, N = 12 participants with OSA (mean ± SD age =

54.8 ± 9.8 years, 50% female) completed the Autobiographical

Memory Test (AMT) at baseline, and again after 4 and 12 months of

CPAP use. The AMT contains 12 cue words, 6 positive (e.g. happy,

relieved) and 6 negative (e.g. guilty, hopeless), read to participants in

the same randomised order. Participants had 1 min to verbally recall

a specific memory (i.e. a single event that occurred at a particular

time and place, over less than a day, more than a week ago) for each

word. The key outcome measure was the total number of

overgeneral memories (maximum score = 12). CPAP usage data and

Hospital Anxiety and Depression Scale (HADS) scores were also

recorded. A repeated measures ANOVA was conducted to examine

change in overgeneral memories over the three time‐points.

Results: There was a significant difference in the number of over-

general memories recalled across time, F(2,22) = 3.85, p = 0.04. Pair-

wise comparisons revealed a significant reduction (p = 0.03) between

baseline (M = 3.4 ± 2.4) and 12 months (M = 1.6 ± 1.5). In terms of

valence, there was a significant reduction in negative overgeneral

memories recalled between baseline and 12 months (p = 0.01), but

not positive memories (p = 0.50).

Discussion: These preliminary data suggest that long‐term CPAP

treatment improves autobiographical memory deficits in OSA

patients. Whether these improvements are related to depressive

symptomology and level of CPAP use remains to be determined.

Improvements in this aspect of memory can have important implica-

tions for patients’ quality of life and psychological well‐being.

O036 | VLED is an effective real‐life treatment
for severe complex obesity, and improves
obstructive sleep apnoea

S. Pradeepan1,2,3; S.J. Pullen4; N. Viljevac4; T. Murdoch4;
E. Bone4; J. Stormer4; C.W. Rowe4; S. Baines2,3; G. Paech1;
B. Suthers1,2,3; K. Wynne2,3,4

1Department of Respiratory and Sleep Medicine, John Hunter Hospital,
Newcastle, Australia, 2University of Newcastle, Newcastle, Australia,
3Hunter Medical Research Institute, Newcastle, Australia, 4Department
of Endocrinology and Diabetes, John Hunter Hospital, Newcastle,
Australia

Background: Obesity, type 2 diabetes (T2DM) and obstructive

sleep apnoea (OSA) are increasing in worldwide prevalence and have

reached epidemic proportions in Australia. Treatment of these condi-

tions range widely, but the common theme is to reduce the weight.

Research shows that T2DM and obstructive sleep apnoea (OSA) can

be improved by weight‐loss and may enter remission. The current

study assessed the efficacy of a very low energy diet and individu-

alised care plan delivered in a standard out‐patient setting to partici-

pants with T2DM and BMI > 40 kg/m2, with or without sleep

apnoea.

Methods: Participants (n = 38) attended group lifestyle education

and completed a screen for OSA. Diagnostic sleep studies were per-

formed in participants with known OSA and those who screened

positive on STOPBANG and ESS questionnaires. The group with

newly identified OSA were not initiated on CPAP. A twelve‐week

VLED was followed by gradual reintroduction of regular food. Mea-

sures were taken at 0, 12 and 48 weeks.

Results: Of 38 patients recruited, 15 had established CPAP treat-

ment for sleep apnoea (OSA‐CPAP), 8 had OSA (OSA‐no CPAP), and

15 patient were negative for OSA based on negative screening
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questionnaires and sleep studies (no OSA). Mean BMI (SD) and mean

AHI (SD) at 0, 12 and 48 weeks are tabulated below.

0 week 12 week 48 week

BMI AHI BMI AHI BMI AHI

OSA‐
CPAP(15)

n = 15

50.5 (8) 35.5 (26) 46.8 (6) 23.2

(15)

48.4 (6) 25.2 (24)

OSA‐no
CPAP

n = 8

46.8 (6) 28.7 (14) 42.2 (6) 21.8

(12)

42.2 (5) 13.2 (12)

No OSA

n = 15

48.3 (6) 44.9 (5) 43.4 (4)

There was a significant decrease in BMI across the time points

(p < 0.001) and a trend for AHI to decrease over time (p = 0.055).

Conclusions: Results show that the intervention was successful in

reducing BMI and OSA severity (severe to moderate OSA) in all

groups, regardless of their OSA status or treatments of OSA. This

suggests that a VELD should be considered as a treatment model for

obese patients with T2DM and OSA.

O037 | Tongue deformation during mandibular
advancement may help to predict mandibular
advancement treatment outcome in obese
patients with obstructive sleep apnoea

L. Juge1,4; F. Knapman1; D. Eckert1,4; P. Burke1,4;
E. Brown1,3; J. Butler1,4; J. Ngiam2; K. Sutherland2,5;
P. Cistulli2,5; L. Bilston1,4

1NeuRA, Sydney, Australia, 2Royal North Shore Hospital, Sydney,
Australia, 3Prince of Wales Hospital, Sydney, Australia, 4University of
New South Wales, Sydney, Australia, 5University of Sydney, Sydney,
Australia

Introduction: The efficacy of mandibular advancement splint

(MAS) therapy is variable between obstructive sleep apnoea (OSA)

patients, and there are currently no reliable methods to predict treat-

ment outcomes. Based on observation that airway enlargement

relates to positive treatment outcome, we aimed to develop an MRI

biomarker for MAS treatment outcome based on how the tongue

deforms during mandibular advancement.

Methods: 68 untreated OSA participants (18 women, aged 19–
72 years, AHI 10–102 events/hr, BMI 17–51 kg/m2) underwent a

MRI scan (Achieva 3TX, Philips) prior to MAS treatment. Mid‐sagittal
tagged MRI images were collected to characterise tongue deforma-

tion during mandibular advancement, quantified using HARP meth-

ods. Treatment outcome was determined by comparing

polysomnography results at enrolment to a repeat study with MAS

in situ 12 weeks after therapy implementation.

Results: To date, treatment outcome is known for 56 participants:

25 (45%) were responders (AHI < 5 or AHI ≤ 10 events/hr with

change in AHI > 50%; 9 (16%) were partial responders: change in

AHI > 50%, and 22 (39%) were non‐responders: change in AHI <

50%, but AHI ≥ 10 events/hr. Tongue deformation patterns varied

considerably between subjects. Higher BMI was associated with a

decrease in the anterior movement of the oropharyngeal and

nasopharyngeal posterior tongue (Spearman, r = 0.24, p = 0.04 and

r = 0.28, p = 0.01, respectively). No relationship was seen between

age and the anterior movement of the tongue in either oropharyn-

geal or nasopharyngeal regions (Spearman, p = 0.42, p = 0.77,

respectively). Over all participants, tongue deformation was not asso-

ciated with treatment outcome, but among obese participants

(BMI > 30 kg/m2, n = 19), a larger proportion of responders (67%)

showed enlargement of the nasopharyngeal and oropharyngeal air-

way, by moving forward the posterior section of the tongue via a

shortening of the tissue.

Discussion: Preliminary results show that tongue deformation dur-

ing mandibular advancement is associated with MAS treatment out-

comes in obese OSA subjects. This may reflect differences in the

underlying causes of OSA of obese and non‐obese OSA patients.

The findings also improve our understanding of the mechanisms

underpinning MAS therapy effectiveness.

PAEDIATRIC #2

O038 | Observed non‐compliance with safe
sleeping guidelines in licensed home‐ and
centre‐ based childcare services

S. Staton1; A. Pease3; S. Smith1; C. Pattinson2; P. Blair3;
J. Young4; S. Irvine5; K. Thorpe1

1The University of Queensland, Brisbane, Australia, 2National Institutes
of Health, United States of America, 3The University of Bristol, Bristol,
United Kingdom, 4University of Sunshine Coast, Australia, 5Queensland
University of Technology, Brisbane, Australia

Introduction: Approximately a quarter of sleep‐related deaths in

infancy occur outside the home, many in childcare settings. This

study sought to independently assess the extent to which licensed

childcare services comply with safe sleeping guidelines and explore

underlying explanations for non‐compliance.

Methods: Standard observations were undertaken in a representa-

tive sample of infant rooms in Australian licensed childcare services

(n = 18; 15 centre‐based, 3 home‐based) all subject to national regu-

lation and legislation to comply with safe sleeping guidelines. Obser-

vations occurred across a childcare day to capture all sleep–related
practices. Surveys were completed by lead educators in observed

rooms (n = 31) providing data on educator characteristics, and on

each individual's knowledge, beliefs and attitudes regarding safe

sleeping practices.

Results: 83% of childcare services were observed to be non‐com-

pliant on at least one of 20 target guidelines (median 2.5, Max = 7);

44% were observed placing infants prone/side and 67% used loose
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bedding, quilts, doonas/duvets, pillows, sheepskins or soft toys in

cots. Services with younger infants in attendance were more likely

to place infants to sleep prone/side. Exploratory analyses suggested

a possible cohort effect. Educators who had entered the childcare

workforce prior to, or during, the initial back‐to‐sleep campaign in

the early 1990s were compliant with the guideline to place an infant

supine.

Discussion: Despite 25 years of public health messaging, non‐com-

pliance with safe sleeping guidelines remains high in childcare ser-

vices. Risk salience is identified as a focus for explaining non‐
compliance and warrants detailed investigation in larger samples.

The role of recent legislative changes, requiring all licensed childcare

services to have a written policy and procedure for sleep and rest, in

increasing compliance to Safe Sleeping Guidelines will be discussed.

O039 | Can child's sleep predict parent sleep?
Examining the association between parent and
child sleep

P. Varma1; M. Jackson1,3; M. Junge2; R. Conduit1

1RMIT University, Bundoora, Australia, 2Sleep Health Foundation,
Blacktown, Australia, 3Institute for Breathing and Sleep, Heidelberg,
Australia

Introduction: There is a general consensus that parent and child

sleep is intertwined. However, this relationship is seldom reported

beyond infancy, despite evidence suggesting sleep disturbances are

found in 20%–30% of school‐age children, which may negatively

impact on parents’ sleep. Studies in infants along with limited

research in children from special populations (such as Autism,

ADHD, cerebral palsy) unanimously report the negative effect of

child's sleep disturbances on parent's sleep and mood. Therefore, the

nature of sleep in parents beyond infancy warrants broader investi-

gation. This study aims to examine (a) the association between par-

ent and child sleep, and (b) the differences between sleep quality in

parents of children with and without sleep problems.

Methods: To date, 238 parents of children aged 2–10 years (M = 36

years, SD = 5.2 years) have completed an online questionnaire assess-

ing the following variables in parents: sleep quality (Pittsburgh Sleep

Quality Index; PSQI), pre‐sleep arousal (Pre‐sleep Arousal Scale; PSAS)

and mood (Profile of Mood States; POMS); and children: sleep beha-

viour (Children's Sleep Habits Questionnaire; CSHQ), bedtime routines

(Bedtime Routines Questionnaire; BRQ), and problem behaviour

(Strengths and Difficulties Questionnaire; SDQ).

Results: 75.6% of the adult sample scored ≥5 on PSQI and 66.38%

children scored ≥41 on CSHQ, indicating significant sleep problems.

Significant positive correlations were observed between PSQI and (a)

CSHQ (r = 0.53, p < 0.001), (b) PSAS (r = 0.47, p < 0.001), and (c)

POMS (r = 0.45, p = 0.01). Stepwise regression predicting PSQI with

these measures produced a significant model (p < 0.001), explaining

36% of the variance in PSQI scores. Specifically, CSHQ scores were

the strongest predictor of PSQI (β = 0.37, p < 0.001), explaining

27.9% variance in the scores. Parents of children with sleep distur-

bances reported significantly poorer subjective sleep quality

(M = 9.41, SD = 3.1) compared to parents of children without sleep

disturbances (M = 5.6, SD = 3.5; p < 0.001).

Conclusions: Evidence from this study demonstrates that child

sleep disturbances are a stronger predictor of parent sleep quality

than either parent's pre‐sleep arousal or mood. Future studies should

consider children's sleep disturbances as a potential indicator of

adult sleep problems. Clinicians should also address parent sleep

issues when treating child's sleep disturbances.

O040 | Associations between infant regulation
and childhood mental health concerns in a large,
prospective, community cohort

F. Cook1; R. Giallo1,3; H. Hiscock1,2,3; F. Mensah1,2,3;
K. Sanchez1,2,4; S. Reilly1,3,5

1Murdoch Children's Research Institute, Melbourne, Australia, 2Royal
Children's Hospital, Melbourne, Australia, 3Department of Paediatrics,
University of Melbourne, Melbourne, Australia, 4Department of
Audiology and Speech Pathology, University of Melbourne, Melbourne,
Australia, 5Menzies Health Institute Queensland, Griffith University,
Gold Coast, Australia

Objective: To determine whether unique profiles of infant regula-

tion (sleeping, crying, feeding problems) could be identified at 12

months of age, and if so, whether these were associated with mental

health concerns at five and 11 years of age.

Study design: Infant regulation was examined at 12 months of age

(n=1759), and data on child mental health symptoms was gathered

at age five (n=1002) and 11 years (n=871), via a longitudinal commu-

nity cohort study. Latent Class Analysis was used to examine regula-

tion profiles and regression analyses examined associations with

child mental health symptoms.

Results: Analyses identified five profiles of infant regulation, includ-

ing those that were severely unsettled (3.4%), moderately unsettled

(13.2%), had sleep problems (25.4%), tantrums (21.3%), or were set-

tled (36.8%). Compared to the settled group, children in the severely

unsettled group had greater than 9 times the odds of reporting clini-

cally significant mental health symptoms at five years of age (OR

9.35, 95% CI 2.49 to 35.11, p<0.01) and this increased to greater

than 10 times the odds by 11 years of age (OR 10.37, 95% CI 3.74

to 28.70, p<0.01).

Conclusion: Twelve month old infants with multiple moderate to

severe regulatory problems are at greatly increased risk for clinically

significant mental health concerns during childhood. Clinicians treat-

ing infants with sleep problems should enquire about other problem-

atic regulatory behaviours, and if present, should offer referral to

intervention and support services as appropriate.
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O041 | Positive and negative emotions:
Differential associations with sleep duration and
quality in adolescents

L. Shen1; J. van Schie2; G. Ditchburn3; L. Brook2,3; B. Bei1

1Monash Institute of Cognitive and Clinical Neurosciences, School of
Psychological Sciences, Faculty of Medicine, Nursing and Health
Sciences, Monash University, Melbourne, Australia, 2People Diagnostix,
Bentley, Australia, 3Murdoch University, Melville, Australia

Introduction: Insufficient and poor‐quality sleep is common in ado-

lescents, and are associated with affective disturbances. Majority of

past studies focused on examining associations between sleep and

negative emotions, neglecting positive affect and emotions. The cur-

rent study addresses this gap by simultaneously examining associa-

tions between self‐reported sleep duration and quality, with positive

affect, negative affect, and happiness in adolescents.

Methods: A large community sample of 4,582 adolescents (69.4%

females, M ± SD age: 14.55 ± 1.74 years) completed the following

measures: typical sleep duration and quality, Positive and Negative

Affect Schedule, and Subjective Happiness Scale. Structural equa-

tion modelling was used to examine associations between sleep

duration and quality on positive affect, negative affect, and happi-

ness.

Results: After controlling for age and sex, shorter and poorer sleep

were independently associated with lower positive affect, higher

negative affect, and lower happiness. Overall, compared to sleep

duration, sleep quality demonstrated stronger associations with all

three measures of emotions. Sleep duration and quality exhibited

differential associations with positive and negative emotions. Shorter

sleep duration had a significantly greater impact on dampening posi-

tive emotions (happiness, followed by positive affect), while poor

sleep quality demonstrated significantly stronger associations with

elevating negative affect.

Discussion: This is the first study to simultaneously examine sleep

duration and quality with positive and negative emotions in adoles-

cents. Compared to sleep duration, adolescents’ perceived sleep

quality had a stronger impact on their emotions. Positive and nega-

tive emotions are also differentially associated with sleep duration

and quality. Poorer sleep quality may be a risk factor for affective

disturbances, while longer sleep duration may promote longer‐term
positive emotions (happiness). Given that adolescence marks

increased vulnerabilities to affective disturbances, these findings

have practical implications for adolescents’ psychological wellbeing.

O042 | Homeostatic response to sleep
restriction in adolescents

M. Short1; J. Skorucek2; N. Weber1; C. Reynolds1;
S. Coussens3; M. Carskadon4; P. Achermann2

1School of Psychology, Flinders University, Adelaide, Australia,
2Neuroscience Center Zurich and Institute of Pharmacology and
Toxicology, University of Zurich, Zurich, Switzerland, 3Cognitive
Neuroscience Laboratory, UniSA, Adelaide, Australia, 4Alpert Medical
School, Brown University, Providence, USA

Objectives: As chronic sleep restriction is highly prevalent in ado-

lescents, it is important to understand how adolescent sleep is regu-

lated under such conditions. In adults, sleep intensity is

homeostatically regulated: if sleep is restricted, then sleep intensity

increases. Our knowledge of this process is primarily informed by

total sleep deprivation studies and has been incorporated in mathe-

matical models of human sleep regulation. Some animal studies,

however, suggest that adaptation occurs in chronic sleep restriction

conditions. Our goal was to investigate sleep regulation in adoles-

cents undergoing different durations of sleep opportunities.

Methods: 34 subjects were divided into three groups: 5, 7.5 and

10 hr of sleep opportunity. Each group underwent a protocol of 9

nights mimicking a school week between 2 weekends: 2 baseline

nights (10 hr sleep opportunity), 5 condition nights (5, 7.5 or 10 hr),

followed by two recovery nights (10 hr). Markers of sleep homeosta-

sis, slow‐wave activity (SWA; EEG power in 0.75–4.5 Hz range) and

slow‐wave energy (SWE; cumulative SWA) were calculated for fron-

tal and central EEG derivations and compared to predictions of the

two‐process model of sleep regulation.

Results: The protocol was effective in restricting sleep, with

decreased TST and sleep latency, and increased sleep efficiency in

all nights in the 5 and 7.5‐hr conditions. Time in REM sleep was

decreased in all restriction nights in the 5‐hr condition and most

nights in the 7.5‐hr condition. Frontal SWA was increased compared

to baseline in the 5‐hr condition during the first 3 restriction nights

(p = 0.001). In central derivations, SWE was significantly below base-

line in restriction nights 1 and 5 in the 5‐hr (p = 0.013) and 7.5‐hr
condition (p = 0.033). Predictions of the two‐process model were

accurate, with only minor differences (frontal derivations) compared

to empirical homeostatic markers.

Conclusions: Sleep homeostasis is preserved under chronic sleep

restriction in adolescents. These findings improve our understanding

of effects of repetitive short sleep in adolescents.

Funding: ASA Rob Pierce Grant in Aid and Helen Bearpark Memo-

rial Scholarship, Swiss National Science Foundation, University of

Zurich Clinical Research Priority Program.

20 of 32 | ABSTRACTS



O043 | HEIST: Healing eczema and improving
sleep trial

L. Meltzer; K. Flewelling; S. Jump; D. Sundstrom;
M. White; P. Hauk

National Jewish Health, Denver, United States

Introduction: Eczema is the most common childhood disorder,

impacting up to 20% of children around the world. The burden of

eczema is great for children and their families, impacting child and

parent sleep, mood, and quality of life. The purpose of this study

was to examine changes in objective and subjective sleep quantity

and quality, mood and quality of life in children and their parents

after an intensive 2‐week treatment program.

Methods: Study participants included 30 children with moderate to

severe eczema (57% male, ages 9 months to 15.5 years, mean ±

SD = 6.4 ± 3.7), 30 mothers and 23 fathers. Participants wore an

actigraph for the one‐week prior to treatment and again one‐month

post‐treatment. Questionnaires were completed at admission, dis-

charge, one‐month and three‐months post‐discharge (self‐report for

children ≥8 years, parent‐report all children), and included PROMIS

measures of sleep, mood, and cognitive impairment, the Brief Infant

Sleep Questionnaire (BISQ) for children ≤4 years, the Children's Der-

matology Life Quality Index/Dermatitis Family Impact Questionnaire,

and the Atopic Dermatitis Quickscore.

Results: One‐month post‐discharge significant improvements in

objective sleep were found for children (increased 52 min, 10% sleep

efficiency [SE]), mothers (increased 23 min and 3% SE), and fathers

(increased 26 min, 3% SE). Significant improvements from admission

to discharge were also found across participants for subjective sleep

disturbances, sleep related impairment, depressive symptoms, anxiety

symptoms, and cognitive function (Cohen's d = 0.6–1.3), with

improvements maintained for three months across measures. Child

and family quality of life also improved post‐treatment (d = 0.5–0.7)
with benefits maintained for three months. Notably, parent reported

eczema severity significantly improved post‐treatment (d = 0.9), but

returned to baseline at three‐months.

Discussion: This study demonstrated significant benefits in sleep,

mood, and quality of life for children with moderate to severe

eczema and their parents following an intensive treatment program.

SLEEP & BREATHING CLINICAL

O044 | Diagnoses among patients with
hypercapnic respiratory failure and effect on
in‐hospital mortality

Y. Chung1,2; F.L. Garden2; G.B. Marks1,2; H. Vedam1,2

1Department of Respiratory and Sleep Medicine, Liverpool Hospital,
Australia, 2South Western Sydney Clinical School, University of New
South Wales, Australia

Introduction: Hypercapnic respiratory failure (HRF) is a health

state associated with hospitalisations and premature death. Previous

studies have focused on the risk of HRF in the context of individual

conditions. However, there are few data on the prevalence of vari-

ous causes of HRF and their relative effects on risk of death.

Objectives: To determine the prevalence of pre‐specified condi-

tions among patients with HRF, and the relationship between these

co‐morbid conditions and in‐hospital mortality.

Methods: We performed a cross‐sectional study of people aged

>15 years presenting with HRF from 2013 to 2017. HRF was

defined as PaCO2 > 45 mmHg and pH ≤ 7.45 on an arterial blood

gas (ABG) taken within 24 hr of admission. Conditions of interest,

specified a priori, were identified using ICD codes from hospital

records. Comorbidity score was determined using the Charlson

Comorbidity Index. In‐hospital death was extracted from the hospital

separation code. Logistic regression was performed to identify inde-

pendent predictors of in‐hospital death.

Results: We identified 873 unique cases of HRF. The median (IQR)

age was 72 (22) years and 49.6% were female. Most (70.0%) had

one or more of the following conditions: chronic pulmonary disease

(44.9%), respiratory tract infections (25.2%), congestive cardiac fail-

ure (31.4%), sleep disordered breathing (5.7%) and neuromuscular

disease (1.4%). Intentional or accidental self‐poisoning was present in

25.4% of patients younger than 50 years. Overall in‐hospital mortal-

ity was 12.8%. The odds of death increased with age and number of

comorbidities but was attenuated by the presence of chronic pul-

monary disease (odds ratio 0.55, 95% CI: 0.36, 0.85). Congestive car-

diac failure was not a predictor for death, nor an effect modifier for

age or chronic respiratory disease on this outcome.

Discussion: Respiratory and cardiac diagnoses were highly preva-

lent among patients with HRF, except in younger patients in whom

poisoning was the most common diagnosis. Systematic clinical evalu-

ation of patients presenting with HRF may increase detection of

treatable comorbidities. Future studies on patients with HRF should

consider the impact of survival bias on the detection of comorbidi-

ties, particularly with respect to chronic pulmonary disease.
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O045 | Nocturnal hypoxaemia is a risk factor
for mortality in middle aged women

P. Terrill1; S. Landry2; B. Edwards2; S. Joosten2,3;
A. Azabarzin4; D. Mann1; A. Tate1; A. Wellman4; S. Redline4;
G. Hamilton2,3,5; S. Sands4

1The University of Queensland, Brisbane, Australia, 2Monash University,
Melbourne, Australia, 3Monash Health, Melbourne, Australia, 4Brigham
and Womens Hospital and Harvard Medical School, Boston, United
States of America, 5Monash Partners, Epworth, Australia

Introduction: Hypoxaemia consequent to sleep‐disordered breathing,

measured using pulse oximetry and quantified by the percentage of total

sleep time SpO2 ≤90% (T90), increases the risk of all‐cause mortality in

men, but not women. However, SpO2 values ≤90% are rare in women.

Here we tested the hypothesis that a greater percentage of total sleep

time with SpO2 ≤93% (T93) increases mortality risk in women.

Methods: This project retrospectively analysed the Sleep Heart

Health Study in which participants >39 years underwent home

polysomnography at baseline, with mortality outcomes followed‐up
for ~11 years. Hypoxaemia was quantified by calculating T90 and

T93. Cox's proportionate hazard regression described the relation-

ship between hypoxaemia (continuous variables) and mortality,

adjusting for covariates (age, race, BMI, smoking status, hyperten-

sion, diabetes, cardiovascular disease). Data in women are presented.

Results: Studies for 2,773 women were available. The crude mor-

tality rate was 19.5%. Cox regression showed that T93 improved the

model relative to T90 alone (p < 0.05) and that younger vs. older

women had greater hypoxemia‐related mortality risk (age × T93

interaction, p < 0.05). Age stratified hazard ratios (95% CI) for 45–
60, 60–75 and 75–90 years were: 1.22 (1.11–1.33) per 10% increase

in T93, 1.05 (1.01–1.09), and 1.03 (0.99–1.07) respectively. Thus,

among women aged 45–60 years, those with T93 = 56% (90th cen-

tile of population) have 3 times the mortality risk compared with

those with T93 = 0%.

Discussion: An increased proportion of sleep with relatively mild

hypoxaemia (SpO2 ≤93%) is associated with increased risk of all‐
cause mortality in middle‐aged women. Quantifying T93, rather than

T90, may help identify middle‐aged women whose sleep‐disordered
breathing places them at particular risk of adverse long‐term out-

comes.

O046 | Impact of obstructive sleep apnoea on
post‐operative outcomes

N. Hersch5; G. Marks1,3,4; F. Smith1; P. Buchanan1;
J. Williamson1,3,5; T. Shih2; A. Mahalingam2; F. Garden3,4;
S. Girgis1; S. Wong1; P. Paudwal1; J. Lee1; H. Vedam1,3,4

1Liverpool Hospital, Sydney, Australia, 2Fairfield Hospital, Sydney,
Australia, 3University of New South Wales, Sydney, Australia, 4Ingham
Institute for Applied Medical Research, Sydney, Australia, 5Macquarie
University Hospital, Sydney, Australia

Background: A recent systematic review regarding the association

between obstructive sleep apnoea (OSA) and post‐operative compli-

cations concluded that evidence in this area was lacking and that

further well designed studies were needed. We designed a study to

overcome several methodological limitations of previous studies by

using subjective and objective tests to identify the presence and

severity of OSA and linked these assessments to post‐operative
complications.

Methods: Patients referred to the pre−operative anaesthetic clinic

were screened for OSA using the STOPBang questionnaire and a

domiciliary Apnealink sleep study. Surgeons and anaesthetists per-

forming the procedure were blinded to the results. The primary out-

come was a composite of cardiac and/or respiratory complications or

oxygen use in the post‐operative period. Type of surgery, co‐morbid-

ities, use of opioid analgesia and hospital length of stay were

recorded.

Results: 35 controls (mean AHI = 2, male = 31%, median age = 49,

mean BMI = 29) and 104 OSA subjects (mean AHI = 31, male =

53%, median age = 66, mean BMI = 34) were included in this

interim analysis. Subjects with OSA had higher rates of overall com-

plications (41/104) than controls (7/35), p = 0.037. This was largely

due to the higher oxygen requirements in the OSA group compared

with controls (p = 0.046). Serious complications including atrial fibril-

lation, bradycardia and hypotension occurred in 5 subjects with OSA

and no controls. There were no episodes of post‐operative respira-

tory failure.

Conclusions: Interim analysis showed that subjects with OSA have

higher rates of peri‐procedural complications with serious events

only occurring in those with OSA. These results confirm previous

findings that OSA may be associated with increased cardio‐respira-
tory complications. A strength of our study is the objective diagnosis

of OSA in the pre‐operative period and the blinding of anaesthetists

and surgeons to this diagnosis.
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O047 | Dysphagia as a predictor of sleep‐
disordered breathing in acute stroke

K. Shepherd1,2; J. Walsh1,2; K. Maddison1,2; D. Hillman1,2;
N. McArdle1,2; V. Baker1,2; S. King1,2; Z. Al-Obaidi1,2;
A. Bamagoos1; R. Parry1,2; R. Trzaskowski3; G. Harris3;
K. Brookes3; D. Blacker4; P. Eastwood1,2

1West Australian Sleep Disorders Research Institute, Sir Charles
Gairdner Hospital, Nedlands, Australia, 2Centre for Sleep Science, School
of Human Sciences, University of Western Australia, Crawley, Australia,
3Department of Speech Pathology, Sir Charles Gairdner Hospital,
Nedlands, Australia, 4Department of Neurology, Sir Charles Gairdner
Hospital, Nedlands, Australia

Stroke is often accompanied by oral and pharyngeal muscle dysfunc-

tion and consequent dysphagia (swallowing difficulty). Impaired

oropharyngeal muscle function is also an important contributor to

sleep disordered breathing (SDB), particularly obstructive sleep

apnoea (OSA). It is likely therefore that dysphagia and SDB are

related in acute stroke patients.

Methods: Patients with a diagnosis of acute stroke and dysphagia

underwent an overnight level 2 polysomnography (PSG) study within

5 days after the stroke event. SDB was defined as an apnoea‐hypop-
noea index (AHI) of ≥5 events/hr. Central and obstructive apnoeas

and hypopnoeas were classified according to AASM 2012 criteria.

The Mann Assessment of Swallowing Ability (MASA) was used to

assess dysphagia severity. Multivariate regression analyses were

used to identify independent predictors of AHI, obstructive AHI

(oAHI) and central AHI (cAHI).

Results: Forty acute stroke patients were recruited (mean age

73 ± 10.1 years). All had a diagnosis of acute stroke (39 ischaemic, 1

haemorrhagic) with moderate/severe dysphagia (mean MASA score

144 ± 20.4). Ninety‐five percent of participants had SDB (AHI

36.6 ± 24.7 events/hr). Thirty‐one participants (77.5%) had a pre-

dominance of obstructive apnoeas and hypopnoeas, with 9 partici-

pants (22.5%) having a predominance of central events. Multivariate

analyses showed that a lower MASA score (i.e. more severe dyspha-

gia), male gender and increasing BMI were independent predictors of

oAHI (r2 for model = 0.255). MASA score was not a significant pre-

dictor of cAHI or overall AHI.

Conclusion: Acute stroke patients had a high prevalence of SDB,

with most having a predominance of obstructive respiratory events.

Dysphagia severity, as assessed by MASA score, was an independent

predictor of severity of obstructive SDB, supporting the hypothesis

that upper airway obstruction post‐stroke is related to the severity

of dysphagia, which is a proxy measure of stroke‐induced oropharyn-

geal muscle dysfunction.

O048 | Long‐term CPAP, weight and BMI in
patients with OSA and cardiovascular disease:
Data from SAVE

K. Loffler1; R.D. McEvoy1; C. Anderson2; Q. Ou3;
R. Woodman1

1Flinders University, Adelaide, Australia, 2The George Insitute for Global
Health, Peking University Health Science Center, P. R. China, 3Sleep
Center, Guangdong General Hospital, Guangzhou, P. R. China

Background: Recent evidence suggests that obstructive sleep apnea

(OSA) treatment may cause weight gain, but long‐term effects of continu-

ous positive airway pressure (CPAP) on weight are not well‐established.

Methods: Post‐hoc analysis of the Sleep Apnea Cardiovascular

Endpoints (SAVE) study, a multicenter, randomized trial of CPAP on

standard care vs. standard care alone in adults with a history of car-

diac or cerebrovascular events and moderate‐severe OSA. Partici-

pants with weight, body mass index (BMI), and neck and waist

circumferences measured at baseline and during follow‐up were

included. Linear mixed models were used to examine sex‐specific
temporal differences and a sensitivity analysis compared high CPAP

adherers (≥4/night) with propensity matched control participants.

Results: 2,483 adults (1,248 in CPAP and 1,235 in control groups)

were included (mean 6.1 ± 1.5 measures of weight available). After

mean follow‐up of 3.78 years, there was no difference in weight change

between CPAP and control groups, for males (mean [95% confidence

interval] between‐group difference (0.07 [−0.40 to 0.54] kg; p = 0.773)

or females (−0.14 [−0.37 to 0.09] kg; p = 0.233). Similarly, there were

no significant differences in BMI or other anthropometric measures.

Although male participants who used CPAP ≥4 hr/night gained more

weight than matched male controls without CPAP (mean difference

0.38 [0.04 to 0.73] kg; p = 0.031), there were no between‐group differ-

ences in other anthropometric variables, nor were there any differences

between female high CPAP adherers and matched controls.

Conclusion: Long‐term CPAP use in patients with co‐morbid OSA and

cardiovascular disease does not result in clinically significant weight

change.

O049 | How surgical weight loss affects the
underlying causes of obstructive sleep apnoea
using non‐invasive phenotyping

A.-M. Wong1,2; K. Yang2; S.A. Landry2; S.A. Joosten1,2;
S. Sands3; L. Thomson2; S.R. Patel4; G.S. Hamilton1,2;
B.A. Edwards2

1Monash Health, Melbourne, Australia, 2Monash University, Melbourne,
Australia, 3Brigham and Women's Hospital, Boston, United States of
America, 4University of Pittsburgh, Pittsburgh, United States of America

Background: Obesity is the strongest risk factor for developing

obstructive sleep apnoea (OSA). Prior studies have shown that
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weight loss is associated with reductions in upper airway collapsibil-

ity, however, we do not know how obesity alters other physiological

traits which are known to cause OSA; namely (a) the ability of the

pharyngeal muscles to activate or reopen the airway during sleep

(muscle compensation), (b) the respiratory arousal threshold, and (c)

the ventilatory control system (i.e. loop gain). Furthermore, the ‘gold
standard’ technique to obtain these OSA traits (i.e. invasive pheno-

typing using continuous positive airway pressure [CPAP] manipula-

tions) can be labour‐intensive and cumbersome. Therefore, the aim

of this study is to examine how surgical weight loss affects these

OSA traits using non‐invasive phenotyping (derived from the clinical

polysomnogram [PSG]).

Methods: A retrospective analysis of 15 participants (i.e. demo-

graphics and clinical PSG: baseline, 9 and 18‐months post‐surgery)
who received bariatric surgery. OSA traits were measured using our

non‐invasive phenotyping software on the pre‐ and post‐surgery
clinical PSGs. Values are presented as mean ± standard deviation or

median [interquartile range].

Results: Overall, participants lost 15.5 ± 8.9 kg and had a reduction

in apnoea‐hypopnoea index (AHI) of 23.0 ± 15.9 events/hr from

baseline to 18‐months post‐surgery. Weight loss following surgery

led to an improvement in muscle compensation between 9‐months

(5.5 [10.1]%) and 18‐months (7.5 [8.8]% of eupnoeic ventilation,

p < 0.05, baseline = 3.4 [12]% eupnoeic ventilation). Surprisingly, no

significant improvements in upper airway collapsibility were found,

nor were there any changes in the arousal threshold or loop gain

from baseline to 9 or 18‐months.

Discussion: Our preliminary findings showed that weight loss

improved muscle compensation but had no significant impact on the

other OSA traits. A greater degree of weight loss may be required to

observe significant changes in OSA physiology. Alternatively, this

method of non‐invasively determining the traits may not be sensitive

enough to detect authentic changes. Further analysis is underway to

evaluate whether other individual factors (e.g. baseline weight, age,

sex) may modify the relationship between weight loss and OSA trait

changes.

ADVANCED TRAINEES

O050 | Motor unit recruitment in human
genioglossus during flow‐limited breathing in
sleep

V. George1,2; P. Burke1; E. Brown1,2; D. Eckert1; L. Bilston1;
J. Butler1

1Neuroscience Research Australia, Sydney, Australia, 2Prince of Wales
Hospital, Randwick, Australia

Background: Genioglossus is a pharyngeal dilator muscle crucial

for maintaining airway patency during wakefulness and sleep. Human

genioglossus motor unit activity show diverse discharge patterns

during eupnoeic breathing in wakefulness (inspiratory, expiratory,

tonic). No study to date has examined motor unit recruitment strate-

gies in sleep with flow limited breathing.

Methods: Overnight sleep and respiratory data were collected in

nine sleep apnoea subjects under CPAP. Genioglossus activity was

measured using percutaneously inserted intramuscular fine‐wire elec-

trodes inserted at 5 different sites within the tongue. Flow limited

breathing was induced by reducing CPAP holding pressures.

Genioglossus electromyogram recordings were analysed for single

motor unit recruitment with flow‐limited breathing.

Progress to Date: Twenty two single motor units have been dis-

criminated in stable sleep. 20 of the 22 units were silent during

CPAP supported breathing but recruited by flow limited breathing.

All 20 units exhibited a phasic inspiratory firing pattern upon recruit-

ment, and the vast majority (N = 15/20) developed tonic inspiratory

activity with increased respiratory drive.

Preliminary findings identify the recruitment of a predominant

subtype of genioglossus single motor unit that is active phasically in

inspiration with a developing tonic component. This type of recruit-

ment is likely to function to dilate the partially collapsed pharyngeal

airway.

Intended Outcome and Impact: This study is the first to exam-

ine motor unit recruitment in flow limited breathing during sleep.

Understanding upper airway motor control and recruitment remains

critical in understanding the pathophysiology of obstructive sleep

apnoea.

O051 | Barriers to good sleep in non‐ICU
hospitalised patients

C.T. Foo1; D. O'Driscoll1,2; R. Ogeil2,3; D. Lubman2,3;
A. Young1,2

1Department of Respiratory & Sleep Medicine, Eastern Health, Box Hill,
Australia, 2Eastern Health Clinical School, Monash University, Box Hill,
Australia, 3Turning Point, Eastern Health, Box Hill, Australia

Background: Poor sleep is a common complaint amongst hospital

inpatients. Studies suggest numerous detrimental effects of sleep

deprivation including reduced pain threshold, delayed healing,

immunosuppression, reduced participation in care and increased like-

lihood of delirium. Despite this, barriers to good sleep in hospital

patients are poorly understood with most research to date con-

ducted in an ICU setting. This pilot study aims to assess factors con-

tributing to poor sleep in non‐ICU hospitalised patients.

Methods: Two groups of 20 inpatients on a medical specialty ward

were invited to participate. One group of patients were in a single

room with door situated away from the nursing station(protected),

with the other in a shared room, without a door, in front of the

nursing station(unprotected). Standardised questionnaires including

Positive and Negative Affect Schedule, Pittsburg Sleep Quality Index
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and Epworth Sleepiness Scale were administered assessing sleep

quality, sleep disturbance, pain and mood. Nursing shift schedules,

medication charts and medical notes were reviewed to identify oper-

ational disturbances. Sound levels (dB) and light (lux) were recorded

in 5 s intervals using a sound monitor (Lutron) and a light datalogger

(Sper Scientific) respectively. Devices were positioned at the bedside.

Analysis will compare the sound and light conditions between the

two rooms and determine whether these impact on patient sleep

quality.

Progress to Date: To date, 15 and 13 patients have been

recruited in the protected and unprotected groups respectively.

Analysis is ongoing.

Intended Outcome and Impact: This pilot study aims to

describe light and sound levels in two different bed locations and to

assess the associations between light, sound, operational disruptions

and sleep quality in hospitalised non‐ICU patients. Results from this

study will be used to identify barriers to sleep which may direct

future research, including possible interventions, to improve sleep

quality in the hospital.

O052 | Ventilatory differences between active
and passive leak tracheostomy ventilation
circuits in a simulated lung model

S. Le Feuvre; B. Duce; R. Sheehy; C. Hukins

Princess Alexandra Hospital, Brisbane, Australia

Background: Invasive home ventilation via tracheostomy is per-

formed via a circuit with an active exhalation valve (Active Circuit)

or passive exhalation port (Passive Circuit). The mode of ventilation

may include a fixed tidal volume (Volume Control [VCV]) or fixed

pressure delivery (Pressure Control [PCV]). It is assumed that the

administration of ventilation is unaffected by the circuit type

employed. This study aims to identify potential variability in ventila-

tion treatment with Active and Passive circuits via tracheostomy.

Methods: A Philips Respironics Trilogy 100 Home Ventilator was

connected directly to an IngMar ASL5000 Lung Model to simulate

ventilation via tracheostomy. We used 4 different invasive ventila-

tion circuits incorporating Passive and Active circuits and VCV and

PCV modes on the ventilator. These ventilator settings were then

tested with a restrictive lung model, an obstructive model and a

physiologically normal model. The lung model was manipulated with

variations in respiratory rate (122,040 bpm) and respiratory effort

(2,815 mJ). Outcome measures included trigger time, trigger work,

inspiratory work, tidal volume, minute ventilation, peak inspiratory

flow and patient‐ventilator asynchrony.

Progress to Date: When comparing active and passive circuits,

preliminary results suggest a trend toward reduced trigger work with

a passive circuit under all three lung models. A trend towards

reduced trigger time was seen with an active circuit in the

obstructive and normal lung model, at respiratory rate of 12 and

20 bpm respectively. Ventilator asynchrony was observed at high

respiratory rates with all circuits and models. Episodes of failure to

trigger were noted at low respiratory rates with low respiratory

effort.

Intended Outcome and Impact: Results of this study will help

to clarify whether home ventilator circuits are comparable in both

PCV and VCV modes and under different physiological conditions.

Significant variability may imply that one circuit is favourable in par-

ticular clinical circumstances, and thus support the concept of indi-

vidualising circuit choice to the patient and to their state.

O053 | Algorithmic advice for paediatric
behavioural sleep problems to reduce outpatient
waitlists: pilot randomised controlled trial

K. Hannan1,2,3; H. Hiscock1,2,3; G. Roberts1,2,3; E. Sciberras2,4;
K. McLean1,2,3; J. Quach2,3; A. Griffiths1,2,3,5; C. Simpson1,2,3;
J. Bridie2

1The Royal Children's Hospital, Parkville, Australia, 2Murdoch Children's
Research Institute, Parkville, Australia, 3The University of Melbourne,
Parkville, Australia, 4Deakin University, Burwood, Australia, 5Austin
Hospital, Heidelberg, Australia

Background: Behavioural sleep problems are common and highly

amenable to parent‐delivered strategies. However, many children are

referred to outpatient clinics with such problems, contributing to

long waitlists and delays in effective intervention.

Aims: To determine whether provision of tailored parent resources,

targeted to manage behavioural sleep problems in children waitlisted

for a tertiary outpatient paediatric sleep disorders clinic, is feasible,

acceptable and associated with reduced need for clinic services.

Methods: Parents of children referred with possible behavioural

sleep problems, aged 6 months to 12 years, and at least 6 months

away from an appointment, were contacted. A brief, structured tele-

phone questionnaire algorithmically assessed sleep problems and eli-

gibility. Exclusion criteria: suspected obstructive sleep apnoea, non‐
English speaking, and major developmental disability. Eligible and

consenting families were randomised to the targeted advice (TA,

intervention, n = 16) or the general advice (GA, control, n = 17)

group. TA families and referring clinicians received written and video

management resources tailored to the child's specific sleep problems.

GA participants received information about the Raising Children Net-

work website. Parents were surveyed 2 months post randomisation

to assess program acceptability and helpfulness (primary outcomes),

desire for an appointment, child and caregiver wellbeing and health

service use (secondary outcomes).

Progress to date

Results: 55% (33/60) of eligible families participated. At follow up,

9/15 (60%) TA participants still wanted an appointment vs. 13/15

(87%) GA participants. Mean scores on the Child Sleep Habits
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Questionnaire were significantly better in the TA (52.4 (9.0)) vs. GA

(57.3 (6.7)) groups (adjusted mean difference −7.2, 95% CI −12.3 to

−2.0, p = 0.009). There were no significant changes in child and par-

ent psychosocial outcomes.

Intended outcome and impact: The tailored intervention

appears acceptable to parents and may reduce both sleep problems

and clinic appointment need. This novel study's findings indicate that

algorithmic selection of parent advice, delivered without face‐to‐face
contact, offers a potential mechanism to more efficiently and cost‐
effectively reduce the high burden of behavioural sleep problems on

both health services and families.

O054 | Success rates for unattended
polysomnography in diagnosis of OSA in a
tertiary sleep centre

M. Tan; S. Johnston; P. Singh; A. Yeo

Department of Thoracic and Sleep Medicine, Royal Adelaide Hospital,
Adelaide, Australia

Background: In‐laboratory Type I polysomnography (PSG) is the

gold standard diagnostic tool but it is labour‐intensive and should be

reserved for more complex sleep disorders. The alternative is unat-

tended Type II PSG, which has the potential to address the high

unmet burden of sleep disorders. Since 2004, in addition to Type 1

PSG, our centre has implemented a home‐based diagnostic and

treatment program for management of patients with obstructive

sleep apnoea (OSA). Our data have demonstrated that this home‐
based model of care significantly reduces waiting time diagnosis and

commencement of treatment for a proportion of our patients with

OSA. This study aims to assess success rates and predictors of

unsuccessful Type II PSG for diagnosis of OSA at our centre.

Methods: This was a retrospective observational study of data col-

lected from electronic and paper‐based records of Type II PSG per-

formed between September 2017 to February 2018 in conjunction

with the opening of our new sleep centre. Patients were set up by

experienced sleep scientists in hospital using standard American

Academy of Sleep Medicine (AASM) procedures.

Progress to date: Of the 273 Type II PSG conducted, 255 were

included in the study, out of which 90% (n = 229) were deemed suc-

cessful based on a quality questionnaire adapted from the Sleep

Heart Health Study (SHHS). Patient demographic variables such as

age, gender, body mass index (BMI) and travel distance to our new

centre did not significantly impact on the quality of Type II PSG.

There was a statistically significant difference (p < 0.05) in the num-

ber of comorbidities between both groups although the magnitude

of difference was minimal. In the unsuccessful PSG arm, 69% had

oximetry monitoring for less than half of total sleep time and 35% of

patients did not have a treatment outcome with 15% requiring

repeat Type II PSG.

Intended outcome and impact: Overall, unattended Type II PSG

was performed with similar success at our centre when compared with

international data. Most patient demographic factors had a weak associ-

ation with study signal quality. Despite our success rate in reducing the

demand for Type I studies, in‐laboratory PSG are still required for those

with increased number of co‐morbidities and complex sleep disorders.

O055 | A Statewide consensus for
interpretation of continuous pulse oximetry data
in chronic neonatal lung disease

M. Wong1; P. Terrill2; J. Chawla1

1Lady Cilento Children's Hospital, Children's Health Queensland, South
Brisbane, Australia, 2Electrical Engineering and Medical Electronics,
School of Information Technology and Electrical Engineering, the
University of Queensland, St Lucia, Australia

Background: Chronic Neonatal Lung Disease of Prematurity (CNLD) is

the commonest complication of preterm birth, estimated to affect 30%–
40% of very low birth weight infants. Low‐flow supplemental oxygen

facilitates discharge for these infants, supporting them until adequate

lung growth and repair occurs. National Guidelines recommend the use

of continuous oximetry to assess and manage oxygen therapy in these

infants. However there are currently no National or International guideli-

nes to guide interpretation of this data. At our centre specialist interpre-

tation of infant oximetry is based on individual experience and opinion.

Methods: Using a modified Delphi technique, paediatric respiratory

and sleep medicine specialists were recruited to independently inter-

pret 25 trend oximetry studies from de‐identified preterm infants.

They were provided a clinical vignette, an oximetry report and the

following multiple choice responses: wean oxygen, remain in same

oxygen, increase oxygen or repeat a technically poor study. Anony-

mous feedback on answers was provided to all respondents and a

group discussion undertaken.

Progress to Date: Nine specialists participated with 100% concor-

dant answers on seven studies, 89% on four, 78% on eight, 67% on

three, and 56% on three. Seven studies with discordant answers of

both wean oxygen and increase oxygen were presented for group

discussion and consensus answers were established for all 25 stud-

ies. A Statewide clinical guideline on supplemental oxygen therapy in

CNLD has been published.

Intended Outcome and Impact: There is limited evidence guiding

how oxygen therapy should be utilised in preterm infants following hos-

pital discharge and how different management may affect outcomes. In

this study we achieved consensus amongst paediatric respiratory and

sleep medicine specialists in how to interpret trend oximetry data in

these infants and developed a Statewide management guideline to

improve consistency of care. Future steps would be to assess longer

term outcomes in these infants who have all been managed in a similar

way, contributing to overall knowledge in this area.
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O056 | Vascular changes in the hippocampus
in obstructive sleep apnoea

C. Xu1; J. Owen1; T. Gislason2; B. Benedictsdottir2;
S. Robinson1

1School of Health and Biomedical Sciences, RMIT University, Bundoora,
Australia, 2Department of Respiratory Medicine and Sleep, Landspitali,
Reykjavik, Iceland

Introduction: Obstructive sleep apnoea (OSA) involves temporary

cessations or significant decreases in airflow during sleep. The brain

is a highly vascularised organ, sensitive to fluctuations in the avail-

ability of oxygen. Research from animal models of OSA indicates

that intermittent hypoxia can stimulate vascular remodelling. The

present study uses autopsy material from clinically‐confirmed cases

of OSA to investigate whether the severity of OSA influences the

extent of angiogenesis in the human hippocampus.

Methods: Five hippocampal regions (CA4, CA1, fimbria, subiculum

and the apex of collateral sulcus) from 31 OSA sufferers were sec-

tioned at 20 µm and immunolabelled with capillary markers: CD34,

Claudin 5, VWF, Collagen IV, GluT‐1 and double primaries (Collagen

IV & GluT‐1). alysis software was used to assess vessel count, area

fraction (%), vessel diameter and vessel length. The data were

grouped into low OSA (median oxygen desaturation index (ODI) <

20) or high OSA (ODI ≥ 20) and then compared using unpaired 2‐
tailed student t‐tests.

Results: Collagen IV labelling showed that both the CA4 and fim-

bria region in the high OSA group had a significantly larger area frac-

tion than the low OSA group (6.12 ± 1.49 vs. 4.95 ± 0.82,

p = 0.023); (2.84 ± 0.93 vs. 2.14 ± 0.50, p = 0.012). Similarly, the

mean vessel diameter was significantly higher in the high OSA group

in the CA4 (22.9 ± 2.9 vs. 20.7 ± 2.2, p = 0.027) and the fimbria

(24.5 ± 2.5 vs. 20.0 ± 1.8, p = 0.000) region; moreover, the mean

vessel length in the fimbria was significantly longer than in the low

OSA group (149.4 ± 19.5 vs. 131.4 ± 20.1, p = 0.026).

Discussion: This is the first study to examine microvascular

changes in the human brain in response to the severity of OSA. Our

data revealed that moderate‐severe OSA is associated with 10%–
25% increases in the size of capillaries in the CA4 and fimbria region,

suggesting that these areas are particularly sensitive to intermittent

hypoxia. The lack of vascular remodelling in other areas of the hip-

pocampus may indicate a limited capacity to remodel in response to

intermittent hypoxia and/or a capacity to cope in other ways (eg. by

upregulating anaerobic metabolism).

O057 | An association between brain amyloid
burden and cognition in severe obstructive sleep
apnea

M. Jackson1; C. Rowe2; L. Sommers3; F. O'Donoghue3;
M. Barnes3; S. Robinson1

1School of Health and Biomedical Sciences, RMIT University, Melbourne,
Australia, 2Department of Molecular Imaging, Austin Health, Melbourne,
Australia, 3Institute for Breathing and Sleep, Melbourne, Australia

Introduction: Obstructive Sleep Apnoea (OSA) is more prevalent in

dementia patients than in the general population, and OSA increases

the risk of developing Alzheimer's Disease (AD). AD markers, amyloid

and tau, measured in cerebrospinal fluid and serum, have previously

been associated with OSA measures in cognitively normal older

adults, however, these are relatively indirect measures of amyloid

burden. This pilot study evaluated the degree of Pittsburgh Com-

pound B (PiB) retention as a measure of amyloid burden in OSA

using positron emission tomography (PET) and determined its associ-

ation with clinical and neurocognitive measures.

Methods: To date, N = 16 treatment‐naïve individuals with OSA

(mean ± SD age = 54.1 ± 8.7 years; AHI mean = 48.8 ± 17.4,

range = 31.4–95.9 events/hr; Epworth Sleepiness Scale (ESS) score =

10.8 ± 6.4) completed a PiB PET scan, the Hospital Anxiety and

Depression Scale and a neurocognitive test battery, including the

Trail Making Test (TMT) and the Subtle Cognitive Impairment Test

(SCIT). Neocortical amyloid burden was expressed as the average

standardized uptake value ratios (SUVR). Spearman's rho (ρ) correla-

tions were conducted to assess relationships between SUVR and

demographic, neurocognitive, sleep and mood measures.

Results: SUVR was associated with older age (ρ = 0.51, p = 0.04),

poorer TMT B performance (ρ = 0.67, p = 0.006), and higher error

rates for SCIT head (ρ = 0.72, p = 0.005) and tail (ρ = 0.68, p = 0.01).

There was a trend for a positive association between ESS and SUVR

(p = 0.11). SUVR was not associated with any sleep or mood vari-

ables.

Discussion: These preliminary data suggest that, contrary to previ-

ous reports in healthy controls, some aspects of global cognitive

functioning are associated with the degree of amyloid burden in sev-

ere OSA patients. The SCIT and TMT B are sensitive to mild deficits

in executive functions, suggesting that amyloid burden is correlated

with impairments in this domain in severe OSA. Ongoing data collec-

tion will allow us to examine whether measures of OSA severity are

related to the degree of amyloid burden.
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O058 | Upper airway obstruction is associated
with abnormal energy metabolism and changes
in GH axis

M.H. Assadi1,3; Y. Segev3; A. Tarasiuk1,2

1Sleep‐Wake Disorders Unit, Soroka University Medical Center, Beer
Sheva, Israel, 2Department of Physiology, Faculty of Health Sciences,
Ben‐Gurion University of the Negev, Beer Sheva, Israel, 3Shraga Segal
Department of Microbiology and Immunology, Ben‐Gurion University of
the Negev, Beer Sheva, Israel

Introduction: The mechanisms linking upper airway obstruction

(AO) and obstruction removal (OR)‐induced sleep and energy meta-

bolism abnormalities are poorly understood. We investigated the

effect of AO and OR on diurnal rhythms of energy expenditure (EE),

hypothalamic mediator's factors on sleep, feeding and growth hor-

mone (GH) axis.

Methods: The tracheae of 22‐day‐old rats were narrowed (AO);

obstruction removal (OR) was performed 2 weeks following surgery

on half of the AO group randomly selected, and animals were

observed for 7 weeks.

Results: AO trachea diameter was reduced by 50% and OR trachea

diameter was similar to controls. Ventilation increased by 170% and

40% in AO and OR respectively (p < 0.001). AO exhibited frag-

mented sleep, and reduced NREM, REM duration, and slow wave

activity power. Locomotion activity was elevated in OR group by

30% (p < 0.05). Both diurnal and nocturnal total EE and resting EE

increased by 47% and 15% in AO and OR respectively (p < 0.001).

Despite the increased CO2 production and O2 consumption, arterial

blood gases were all within physiological range. AO gained 48% less

body weight despite 32% elevation of daily food intake (p < 0.001).

Food intake remained 12% higher (p < 0.01). Circulating ghrelin and

hypothalamic mediator's factors of feeding behavior were signifi-

cantly up regulated in AO and OR groups. Hypothalamic GH secreta-

gogue receptor 1α protein increased by 40% in AO and OR

(p < 0.01) and cumulative food intake increased by 300% following

administration of ghrelin (30 ng/kg, i.p.) in all groups (p < 0.001).

Hypothalamic GH–releasing hormone mRNA was down regulated

and somatostatin up regulated in AO and OR groups. Total and

mean concentrations of GH were reduced by 60% and its pulsatility

pattern was almost completely abolished. Both liver and circulating

IGF‐1 decreased by 50% and 15% in AO and OR, respectively.

Conclusion: The increased EE in AO was related to the abnormal

sleep fragmentation and increased ventilation in order to maintain

respiratory homeostasis. Increased EE stimulated higher energy

intake and suppression of the GH axis in AO group. OR lead to sus-

tain up regulation of locomotion activity and EE despite normaliza-

tion of sleep. Our evidence from the AO model indicates that

obstruction removal may not be sufficient to prevent the post‐
removal tendency for abnormal growth.

O059 | Variation in horizontal and oblique
genioglossus dilatory motion during inspiration in
obstructive sleep apnoea

L. Jugé1,2; F. Knapman1; P. Burke1,2; E. Brown1,3;
S. Gandevia1,4; D. Eckert1,2; J. Butler1,2; L. Bilston1,4

1Neuroscience Research Australia, Randwick, Australia, 2School of
Medical Sciences, University of New South Wales, Sydney, Australia,
3Prince of Wales Hospital, Randwick, Australia, 4Prince of Wales Clinical
School, University of New South Wales, Sydney, Australia

Introduction: Effective airway dilation requires neural drive to the

horizontal and oblique neuromuscular compartments of the

genioglossus (GGh and GGo, respectively) to be well coordinated

during breathing. In this study, we examined how the contraction of

these two separately innervated compartments contributes to airway

dilation and how this could relate to obstructive sleep apnoea (OSA)

pathophysiology.

Methods: 55 adult participants (12 women, aged 20–73 years, BMI

21–40 kg/m2) underwent a MRI scan (Philips Achieva 3TX) and mid‐
sagittal tagged MRI images were collected to measure dilatory

motion in the horizontal and oblique compartments of the tongue

using HARP methods. 10 subjects had no OSA (AHI <5 events/hr),

15 subjects mild OSA (5 < AHI ≤ 15 events/hr), 13 moderate OSA

(15 < AHI ≤ 30 events/hr) and 16 had severe OSA (AHI > 30

events/hr). All OSA patients were untreated.

Results: Overall, dilatory motion of both oblique and horizontal

compartments were correlated during inspiration (Spearman,

r = 0.52, p < 0.001), but there was nearly twice as much airway dila-

tion in the horizontal compared to the oblique compartment. Dilation

of the airway occurred via contraction of either only the GGh

(“oropharyngeal pattern”) for 13 participants, or GGh and GGo (“en
bloc pattern”) for 3 participants. In one participant, one region nar-

rowed while the other dilated (“bidirectional pattern”), and 37 partic-

ipants had minimal movement (<1 mm). A larger proportion of

controls had a “minimal” movement (9 of 10 participants), and the

proportion decreased with increased OSA severity status (7 of 16

severe OSA participants). Variability in the tongue movement pat-

terns also increased with OSA severity. There was no significant dif-

ference in BMI and upper airway cross sectional area between OSA

statuses.

Discussion: Anterior dilatory motion of the horizontal and oblique

compartments during inspiration was well coordinated in participants

whose airway dilated uniformly across both compartments, but to a

lesser degree in others exhibiting oropharyngeal, minimal, or bidirec-

tional patterns. This suggests that regional tongue contractions differ

with OSA status to maintain airway patency.
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O060 | Physiological differences between
NREM and REM Predominant OSA

S. Joosten1,2; S. Landry3; A.-M. Wong1; P. Leong1;
A. Turton1; P. Terrill5; D. Mann5; G. Hamilton1,2;
B. Edwards3,4

1Monash Health, Clayton, Australia, 2School of Clinical Sciences,
Monash University, Clayton, Australia, 3Sleep and Circadian Medicine
Laboratory, Department of Physiology, Monash University, Clayton,
Australia, 4School of Psychological Sciences and Monash Institute of
Cognitive and Clinical Neurosciences, Monash University, Clayton,
Australia, 5The School of Information Technology and Electrical
Engineering, The University of Queensland, Brisbane, Australia

Introduction: Most patients with obstructive sleep apnoea (OSA)

experience a greater frequency of respiratory events in one sleep

stage, either NREM or REM. The underlying physiological reasons

for this are not clear. We undertook a study to determine the physi-

ological differences between patients with REM predominant OSA

(twice as many events in REM sleep vs. NREM) and NREM predomi-

nant OSA (twice as many events in NREM vs. REM.

Methods: Patients were identified from our hospital sleep study

database. Those patients who had 4 hr sleep including at least

30 min REM sleep, 30 min non‐supine sleep, 30 min supine sleep,

10 min supine REM sleep and 10 min non‐supine REM sleep were

included.

Raw sleep study data was exported as EDF format and analysed

in Matlab using our previously published methodology to obtain

measurements of ventilatory control stability (loop gain), active and

passive airway collapsibility, arousal threshold and upper airway mus-

cle responsiveness during NREM sleep only (with REM sleep analysis

to follow).

Results: 106 patients were enrolled and analysed – 90 patients

with REM OSA and 16 patients with NREM OSA. Importantly we

have only analysed periods of NREM sleep so far and have shown

that, in NREM sleep, the 90 patients with REM OSA have a higher

active (103 ± 10%EupnicVentilation[%EV] vs. 76 ± 2% EV[±SEM],

p = 0.002) and passive airway collapsibility (97 ± 1%EV vs. 79 ± 8%

EV, p < 0.005) compared to non‐REM OSA patients. There are no

significant differences in loop gain and REM OSA patients have a

lower arousal threshold compared to NREM OSA patients

(112 ± 17%EV vs. 152 ± 1%EV, p = 0.002).

Discussion: In NREM sleep, patients with REM predominant OSA

have better active and passive airway collapsibility than those with

NREM predominant OSA, as well as a lower arousal threshold. There

was no difference in loop gain. These results explain the difference

in OSA severity between the two phenotypes in NREM sleep and

may allow for treatment to target the specific defects present in cer-

tain sleep stage specific forms of OSA. Further analysis will focus on

the physiology of these patients during REM sleep.

O061 | Parsing the craniofacial phenotype in
OSA: Effect of weight loss

K. Sutherland1,2,3; J. Chapman4,5; E. Cayanan4,5,6;
K. Wong2,4,5,7; B. Yee2,4,5,7; R. Grunstein2,4,5,7;
N. Marshall4,5,6; P. Cistulli1,2,3

1Charles Perkins Centre, The University of Sydney School of Medicine,
Sydney, Australia, 2Faculty of Medicine and Health, The University of
Sydney School of Medicine, Sydney, Australia, 3Centre for Sleep Health
& Research, Department of Respiratory Medicine, Royal North Shore
Hospital, St Leonards, Australia, 4Woolcock Institute of Medical
Research, CIRUS, Centre for Sleep and Circadian Research, Glebe,
Australia, 5NeuroSleep, NHMRC Centre of Research Excellence, Sydney,
Australia, 6Faculty of Medicine and Health, The University of Sydney
Susan Wakil School of Nursing and Midwifery, Sydney, Australia,
7Department of Respiratory and Sleep Medicine, Royal Prince Alfred
Hospital, Camperdown, Australia

Craniofacial structure, including skeletal and soft tissue interactions,

is an important risk factor for development of Obstructive Sleep

Apnoea (OSA). Most methods for quantifying craniofacial structure

are prohibitive to large studies in the clinic context. Craniofacial pho-

tography is simple, inexpensive, and can be used to assess facial

phenotype and predict the presence of OSA. However facial photos

reflect a composite of skeletal and soft tissue structure and it is

unclear which aspects are informative of OSA risk. Weight loss

offers an opportunity to assess which facial measures are most

related to soft tissue (i.e. vary with weight changes) vs. skeletal

structure (i.e. stable with weight changes). We aimed to assess if

weight loss relates to changes in craniofacial photographic measures.

Methods: Calibrated frontal and profile photographs were taken of

participants in 2 trials of weight loss in OSA (Study 1: very low calorie

diet, photos at baseline, 2, and 12 months, and Study 2: hypocaloric

diet and lifestyle program, photos at baseline, 6, and 12 months). Pho-

tos were analysed using facial landmarks to calculate facial dimen-

sions. Facial measurements from the timepoint at maximum weight

loss were used to calculate change in facial dimensions. A subset of 8

linear facial measurements were initially selected for preliminary anal-

ysis: upper face height, lower face height, mandibular length, intercan-

thal width, biocular width, nose width, face width, and mandibular

width. Univariate linear regression was used to assess whether change

in weight explained any of the change in facial dimensions following

weight loss. Statistical significance was accepted as p < 0.05.

Results: The 94 participants (83.1% males, 50.9 ± 10.8 years, BMI

34.3 ± 5.6 kg/m2) lost 9.6 ± 5.6 kg of body weight between photos.

Weight change only related to a difference in facial dimensions for

face width (R2 = 0.14, p < 0.001) and mandibular width (R2 = 0.20,

p < 0.001).

Discussion: These data suggest that facial height and eye and nose

widths are not influenced by weight change and may therefore

reflect information about craniofacial skeletal structure. Face and

mandibular width are sensitive to changes in body weight, so these

measurements may be more reflective of regional adiposity. This

study informs the interpretation of facial phenotype assessed by this

craniofacial photographic method.
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O062 | Heterogeneity of psychiatric symptom
profiles in sleep clinic outpatients: A cross‐
cutting dimensional approach

M.-A. Spina1; Y. Ng1,6; F. Silcocks1; F. Cahill1,3,4;
S.P.A. Drummond1,5; S.M.W. Rajaratnam1,7,8,9;
D. Mansfield1,2,3; B. Bei1

1Monash Institute of Cognitive and Clinical Neuroscience, School of
Psychological Sciences, Monash University, Clayton, Melbourne,
Australia, 2Monash Lung and Sleep, Monash Health, Clayton,
Melbourne, Australia, 3Epworth Sleep Centre, Epworth Hospital, East
Melbourne, Melbourne, Australia, 4Sleep With Confidence, Hawthorne,
Melbourne, Australia, 5Department of Psychiatry, University of
California San Diego, San Diego, California, United States of America,
6Epworth HealthCare, Richmond, Melbourne, Australia, 7Department of
Medicine and Neurology, Division of Sleep and Circadian Disorders,
Brigham and Women's Hospital, Boston, Massachusetts, United States
of America, 8Department of Medicine, Division of Sleep Medicine,
Harvard Medical School, Boston, Massachusetts, United States of
America, 9Cooperative Research Centre for Alertness, Safety and
Productivity, Melbourne, Australia

Introduction: Patients accessing sleep services present with a wide

range of psychiatric symptoms, but these symptoms are not well

characterised. This study aims to (a) characterise psychiatric symp-

tom profiles in patients attending an outpatient sleep clinic, (b) iden-

tify heterogenous subgroups, and (c) explore differences in pre‐
treatment characteristics among subgroups.

Method: Data was collected at a university‐based multidisciplinary

outpatient sleep clinic via opt‐out consent. Before treatment,

patients completed the Cross‐Cutting Symptom Measure (CCSM),

which uses a dimensional approach to measure 13 mental health

domains (e.g., depression, anger, mania, anxiety, psychosis, memory)

and provides a transdiagonistic symptom profile. Other measures

included PROMIS Sleep Disturbance and Daytime Functioning,

Insomnia Severity Index, Morningness‐Eveningness Questionnaire

Reduced, demographics, and polysomnography (PSG; subgroup).

Results: 352 participants (55.2% female; age M ± SD = 43.52 ±

16.37) who completed the CCSM were included. Latent class anal-

ysis revealed 3 subgroups with distinctive psychiatric profiles:

Affective‐Disturbance subgroup (n = 199, 56.5%) reported moder-

ate affective symptoms such as depression, anxiety, and anger;

Psychopathology subgroup (n = 76, 21.6%) not only reported sev-

ere affective symptoms, but also expressed more severe psy-

chopathology such as suicidality, psychosis, and dissociation; Low‐
Symptom subgroup (n = 77, 21.9%) reported mild affective symp-

toms and few other symptoms. Psychopathology subgroup is the

youngest, showed the strongest in evening chronotype, and

reported the highest sleep disturbance and daytime impairment (p‐
values <0.01).

Discussion: Patients attending a sleep service presented with a

diverse range of psychiatric symptoms, and symptom profiles were

heterogenous. Subgroups identified in this study could inform

subsequent treatment planning. In our sample, affective disturbance

is a predominant feature for many patients which may benefit from

clinical attention. Whilst some patients report little psychopathology,

a sizable proportion may require additional psychiatric evaluation

and treatment. Finally, this study demonstrated the utility of a

dimensional approach to psychiatric symptoms in an outpatient sleep

service.

O063 | Preliminary outcomes following
cognitive behavioural therapy for insomnia in a
multidisciplinary outpatient sleep clinic

Y. Ng1,2; B. Bei1; F. Cahill1,3; S. Maskevich1; M.-A. Spina1;
S. Rajaratnam1; D. Mansfield1,2,3

1Monash Institute of Cognitive and Clinical Neurosciences, Sleep
Program, School of Psychological Sciences, Monash University, Clayton,
Australia, 2Monash Lung and Sleep, Monash Health, Clayton, Australia,
3Epworth Sleep Centre, East Melbourne, Australia

Introduction: Insomnia is frequently managed with medications in

the community. Cognitive behavioural therapy (CBT) is an effective

non‐pharmacological treatment for insomnia. This case series evalu-

ated preliminary outcomes following CBT delivered to patients pre-

senting with insomnia complaints to a multidisciplinary outpatient

sleep clinic.

Methods: Data were collected using self‐report questionnaires and

extraction of medical records through opt‐out consent. A paired‐
samples t‐test was conducted to compare pre‐ and post‐treatment

Insomnia Severity Index (ISI) scores.

Results: 29 patients who received CBT submitted pre‐ and post‐
treatment questionnaires. Mean age was 48.4 years (range 18.0–
80.9 years), and 24.1% were male. Of the 27/29 patients who com-

pleted the ISI questionnaires, the baseline mean ISI score was 17.6

(SD = 5.1), with 77.8% of the sample having a score ≥15 (clinical

insomnia with at least moderate severity). Following completion of

treatment, the mean ISI score was 7.7 (SD = 5.6), with 14.8% having a

score ≥15. The mean reduction in ISI score was 9.9 (95% CI −11.9 to

−7.8, p < 0.001). At baseline, 21/29 (72.4%) often or always had trou-

ble sleeping in the preceding 7 days, whilst most (93.1%) were at least

somewhat worried or distressed about their current sleep problem.

Post‐treatment, only 4/29 (13.8%) often had trouble sleeping in the

preceding 7 days and 7/29 (24.1%) were at least somewhat worried or

distressed about their current sleep problem. Prior to receiving CBT,

about half the patients (55.6%) used medications at least once a week

to help them sleep. After completing CBT, a third (33.3%) of patients

took medications at least once a week to help them sleep. The major-

ity of patients (93.1%) reported that the program had met most or

almost all of their needs, and 100% felt that the services received

helped them deal with sleep problems more effectively.

Discussion: These preliminary findings from a multidisciplinary

sleep clinic indicate that CBT for insomnia may reduce insomnia
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symptoms and medication use. Our findings support the generalis-

ability of results of previous research trials and demonstrate the fea-

sibility of implementing CBT for insomnia in clinical practice.

Although CBT involves more time and effort compared with drug

therapy, our patients reported high levels of satisfaction with the

service provided. More work is required to alter the current

approach to insomnia in the community and address the perceived

barriers to implementing CBT.

O064 | Daily coping moderates the relations of
stress and sleep: A daily study over 12 days

Y.Y. Yap; L. Shen; R.C. Rice-Lacy; B. Bei; J.F. Wiley

Monash University, Melbourne, Australia

Introduction: Theoretical models highlight the protective role of

coping on stress responses, yet to our knowledge no studies have

tested whether daily coping buffers the effects of stress on sleep. This

study tests if daily coping moderates the stress‐sleep relationship.

Methods: 191 healthy, young adults (Mage = 22.5; 66% female)

reported perceived stress and coping strategies (problem‐focused,
emotional‐approach, emotional‐avoidance) each evening for 12 days.

Actigraphy and sleep diaries measured total sleep time (TST), sleep

onset latency (SOL), wake after sleep onset, and sleep efficiency

(SE). Cross‐lagged multilevel models tested both within‐persons (de-

viation from individual's own mean) and between‐persons effects (in-

dividual's mean across study), adjusting for covariates (age, sex,

education, race/ethnicity, school and employment status, body mass

index, smoking, alcohol use, study day, and day of week) and previ-

ous‐night sleep to provide a strong test of directionality.

Results: For actigraphic sleep, both within‐person problem‐focused
and within‐person emotional‐approach coping moderated the effects

of stress on TST (ps < 0.01); for both coping styles, higher stress

predicted shorter TST for high (p < 0.001) but not low (ps > 0.45)

within‐person coping. Within‐person emotional‐approach coping also

buffered the effects of stress on actigraphic SE (p < 0.05), with

higher average stress predicting higher SE for high compared to low

emotional approach coping. Between‐person emotional‐avoidance
moderated the effects of stress on SOL (p = 0.009), such that higher

stress predicted shorter SOL for those with low (p = 0.02) but not

high (p = 0.12) emotional‐avoidance. For self‐reported sleep, within‐
person problem‐focused coping moderated the effects of stress on

TST (p = 0.03), with higher stress predicted shorter TST for high

(p < 0.001) but not low within‐person problem‐focused coping

(p = 0.52).

Discussion: This study is the first to demonstrate that daily coping

moderates the effects of stress on sleep using intensive longitudinal

methods. Actively addressing the stressor (i.e., problem‐focused) and
processing its emotional consequences (i.e., emotional‐approach)
appear to come at the short‐term expense of TST. Use of emotional‐

approach and low use of avoidance reduce the impact of stress to pro-

mote sleep quality, albeit not quantity. Coping interventions may ben-

efit from a sleep component to offset the impact of coping on sleep.

O065 | Emotional processing and arousal level
following a daytime sleep opportunity among
youths with anxiety disorder(s)

M.L. Wong1; E.Y.Y. Lau2; B. Rusak3; K.F. Chung4; N.T. Lau5;
S. Lam2

1Department of Clinical Psychology, Pamela Youde Nethersole Eastern
Hospital, Hong Kong, 2Department of Psychology, The Education
University of Hong Kong, Hong Kong, 3Department of Psychiatry,
Dalhousie University, Canada, 4Department of Psychiatry, The
University of Hong Kong, Hong Kong, 5Clinical Psychology Service Hong
Kong Children & Youth Services, Hong Kong

Introduction: Sleep and emotional processing is increasingly tested

among non‐clinical populations, we here investigate the effect of a

daytime sleep opportunity on individuals with anxiety disorder.

Methods: 30 youths (aged 17–23 years, 47% assessed by struc-

tured clinical interview to have an anxiety disorder) completed a

modified reading the mind in the eyes test (eyes‐test) at 1,300 (Test

1) and 1,730 (Test 2), and were given a 90‐min daytime sleep oppor-

tunity monitored by polysomnography. In the eyes‐test, participants
were to rate the affective valence and arousal level of the presenting

stimuli, human‐eyes on a visual analogue scale. Performance change

was assessed by subtracting Test 2 rating on valence and arousal

from Test 1, a positive difference indicated inclination towards less

positive/aroused across sessions.

Results: The two groups were not significantly different on demo-

graphic features or habitual sleep measured by actigraphy. The fac-

torial model with one between‐group (anxiety/control) and one

within‐group (test session) factor showed a significant interaction

effect on valence for positive (F1,28 = 5.964, p = 0.021, η2 = 0.176)

and negative (F1,28 = 4,810, p = 0.037, η2 = 0.147) but not neutral

eyes (p = 0.777). There was also a significant interaction effect on

arousal for negative (F1,28 = 5.545, p = 0.026, η2 = 0.165) but not

positive or neutral eyes (ps > 0.05). Follow‐up analyses showed that

while the control group's valence rating on positive (p = 0.017) and

negative eyes (p = 0.008) were inclining more towards neutral

valence and arousal (p = 0.019) decreasing across sessions, the anxi-

ety group show similar rating on these variables across session (ps >

0.05). Changes on valence rating on positive eyes were correlated

with REM (r = −0.444, p = 0.017), changes on arousal rating on neg-

ative eyes were correlated with N1 (r = 0.478, p = 0.008) among all

participants, while changes of valence rating on negative eyes were

correlated with N2 (r = 0.700, p = 0.005), and SWS (r = −0.599,

p = 0.024) only in the anxiety group but not the control (ps > 0.05).

Discussions: Our data showed different change pattern of emo-

tional appraisal and arousal in youths with or without anxiety
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disorders, with initial findings showing the potential correlation with

specific sleep stages. The implication will be further discussed.

This study was funded by the General Research Fund (#18619616),

Research Grant Council, HKSAR

O066 | Night‐to‐night sleep variability versus
delta power: Effects on working memory in
younger and older adults

E. Pasula; J. Manoussakis; C. Anderson; S. Drummond

Monash University, Melbourne, Australia

Introduction: Inconsistent and disrupted sleep patterns are a com-

mon complaint in older adults. Slow wave activity in sleep (quantified

as delta power, and implicated in a number of cognitive functions) has

also been shown to decline throughout ageing. These changes in sleep

experienced by older adults represent a chronic change in sleep quality

over time. The effects of poor sleep quality on cognitive performance

in older adults are still unclear, particularly in the domain of Working

Memory (WM) – Impairments in WM significantly impact every‐day
functional abilities. To date, the effects of chronic sleep inconsistency

on WM have not been compared with acute measures of sleep quality

in older or younger adults. Here, we investigated the effects of night‐
to‐night sleep variability over a one‐week period, and night‐prior mea-

sures of sleep efficiency and Delta power, on working memory perfor-

mance in both younger and older adults.

Method: 29 younger adults (19–36 years) and 30 older adults (59–
82 years) each completed one week of sleep monitoring via actigra-

phy and sleep diary. They then attended the laboratory for overnight

monitoring with PSG. Participants completed the N‐back working

memory task following one night of habitual sleep.

Results: We found that night‐to‐night variability in sleep efficiency

in the week leading up to the WM task did not significantly differ

between groups. However, older adults had significantly lower night‐
prior sleep efficiency (PSG; p < 0.01), and delta activity (p < 0.01)

than younger adults. There was a significant positive correlation

between night‐prior sleep efficiency and WM performance

(p < 0.05) in the younger adult group. Delta activity was not related

to WM performance in either group.

Discussion: Our findings indicate that older adult sleep continues

to be characterised by lower sleep efficiency and less slow wave

activity than seen in younger adults. However, there was no differ-

ence between the groups in the night‐to‐night variability in sleep

they experience over a one‐week period. WM performance was

shown to be more sensitive to poor sleep efficiency the night prior

in younger adults only. This suggests that when evaluating the rela-

tionship between sleep and cognition, it is important to consider the

quality of sleep experienced the night prior to being tested, particu-

larly for younger adults. Older adults demonstrate greater resilience

to the effects of poor sleep quality on WM performance.

O067 | Poor sleep and sleep disorders are very
common in people with multiple sclerosis

H.A. Hensen1,2; S.R. Lord1; S.C. Gandevia1; A.V. Krishnan1,3;
D.J. Eckert1,2

1Neuroscience Research Australia, Randwick, Australia, 2School of
Medicine, University of New South Wales, Randwick, Australia, 3Prince
of Wales Clinical School, University of New South Wales, Randwick,
Australia

Introduction: People with multiple sclerosis (MS) often report poor

sleep quality. Sleep disorders are also reported to be common in this

population. However, large studies that include unselected partici-

pants with objective sleep data are lacking. This study aimed to

define the prevalence of sleep disorders and poor sleep and their

association with key symptoms and aspects of MS (e.g. fatigue,

depression) in an unselected MS cohort.

Methods: Adults with confirmed MS and an expanded disability

scale score (EDSS) between 2–6 were recruited to take part in this

sleep sub‐study as part of a larger randomised controlled trial to

assess the effectiveness of home based exercise training to reduce

falls (ACTRN12616001053415). Several sleep and health‐related
questionnaires plus a full (level 2) or level 3 (without EEG/EMG)

home sleep study were performed.

Results: Thus far, data have been analysed in 88 people. 65% had

poor sleep (Pittsburgh sleep quality index [PSQI] > 5). 30% had sleep

apnoea (AHI > 5, range [0–45] events/hr). In those who had EEG

measures (n = 35), sleep efficiency (SE) was 86 ± 13% (mean ± SD)

and 54% had SE < 85% (poor sleep efficiency). The mean arousal

index was 21 ± 16 per/hr, the periodic leg movement index (PLMI)

was 17 ± 38/hr and 48% had >15 PLMs/hr.

Subjective measures of fatigue (modified fatigue impact scale

[MFIS] > 40), sleepiness (Epworth sleepiness scale > 10) and depres-

sion (patient health questionnaire [PHQ9] > 9) were 57, 20% and

27% respectively. PSQI correlated with MFIS (r = 0.49, p < 0.001)

and PHQ9 scores (r = 0.64, p < 0.001). In those in whom the insom-

nia severity index (ISI) and restless legs symptoms were quantified

(n = 37), 24% had insomnia (ISI > 14) and 26% met diagnostic crite-

ria for restless legs syndrome (RLS).

Conclusion: In this large unselected MS cohort, we found that two

out of three people with MS have poor sleep (PSQI > 5) and almost

half (46%) have at least one sleep disorder (insomnia, RLS or sleep

apnoea). Poor sleep is associated with fatigue and depression. These

findings suggest that sleep should be routinely assessed in people

with MS and strategies for improving sleep may reduce fatigue and

improve quality of life in this group.

Support: This work was funded by a NHMRC program grant on

Motor Impairment (1055084). Sleep recording equipment was pro-

vided by ResMed and Nox Medical.
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P001 | Long term follow‐up of patients on
positive pressure ventilation: What do they
receive and expect?

P. Balakrishnan1,2; R. Wee1; K. Musil1; Y.C. Lim1;
D. Azzopardi1; M. Keen1; H.-C.C. Huang1

1The Canberra Hospital, ACT Health, Canberra, Australia, 2John Hunter
Hospital, Hunter New England Health, Newcastle, Australia

Introduction: The proportion of patients on long term positive

pressure ventilation (PPV) receiving regular follow‐up is unknown.

Similarly, patient expectations regarding who delivers ongoing care,

the frequency of follow‐up and assessments preferred are unknown.

Methods: We conducted a postal survey of all patients currently

using our state funded PPV device to assess present‐day practice

and patient expectations. A two page survey with reply paid envel-

ope was mailed out accompanying the annual patient eligibility sur-

vey. Descriptive analyses were then conducted.

Results: 1,009 surveys were distributed and 589 responses were

received (response rate of 58%). 314 (53%) of respondents were

male and 273 (46%) were female. Two respondents did not disclose

their gender. 83% were 60 years or older. 66% were private sleep

clinic patients while 28% were public hospital sleep clinic patients.

5% of respondents reported never seeing a physician. Mean duration

of PPV therapy was six years (range 0.2‐35 years) with 83% using

CPAP. In regards to care provider, 53% received ongoing care from

a sleep physician and 14% from a general practitioner. 27% reported

no ongoing care while the remainder received ongoing care from

non‐physicians. 73% had been reviewed by a sleep physician within

the previous two years. 65% of respondents felt that review was

either always or mostly beneficial. 70% felt that ongoing care&

review would support them to stay on PPV therapy. Most preferred

to be reviewed by a sleep physician (71%). 46% of respondents pre-

ferred annual follow‐up while 18% preferred to be reviewed as

required. Respondents expected the following assessments: issue‐
checking/trouble‐shooting of PPV machine (68%), download of PPV

data (61%), information regarding technology/therapy advances

(55%) and symptoms review (45%).

Conclusion: Most respondents perceived that ongoing care& fol-

low‐up help to maintain PPV therapy adherence and most preferred

to be reviewed by a sleep physician. The substantial number of

respondents not receiving any ongoing care highlighted a gap in clin-

ical service provision. This warrants further investigations, including

identification of these patients and possibly expansion of our already

overstretched clinical service to meet patient expectations. Accord-

ingly, a meticulous workforce planning would be crucial.

P002 | CPAP acceptance and adherence in
Aboriginal Australians with obstructive sleep
apnoea

D. Ching1,2; P. Abeyweera1,2; B. Singh1,2; I. Ling1,2;
C. Kosky1,2; J. Buswell1,2; J. Douglas1,2; D. Hillman1,2;
L. Palmer3; S. Mukherjee4; N. McArdle1,2

1Sir Charles Gairdner Hospital, Nedlands, Australia, 2West Australian
Sleep Disorders Research Institute, Nedlands, Australia, 3University of
Adelaide, Adelaide, Australia, 4Flinders University, Bedford Park,
Australia

Background: CPAP remains the cornerstone of obstructive sleep

apnoea (OSA) management, however treatment acceptance and

adherence is often sub‐optimal. Little is known about CPAP accep-

tance and adherence in Aboriginal Australians.

Methods: We are conducting a case‐control study comparing CPAP

use in Australian Aboriginal and Caucasian patients. The study sample

was obtained from a consecutive series of patients (n=4,100) who had

full laboratory polysomnographic sleep studies between 2005‐2010 at

a tertiary hospital sleep service. OSA was defined as an apnoea‐hypop-
nea index (AHI) ≥5 events/hr sleep. Ethnicity was defined as Aboriginal

when at least one parent was identified as Aboriginal and Caucasian

when both parents were identified as Caucasian. Aboriginal cases will

be matched with Caucasian controls in a 1:2 ratio based on age, gen-

der, rural/metropolitan residence, and severity of OSA and sleepiness.

Patients with OSA were offered a home trial of CPAP therapy consist-

ing of an initial 1 hr CPAP education session, and follow‐up clinic

review weekly or fortnightly for metropolitan patients and at 1 month

for rural patients. Data on CPAP acceptance (defined as starting home

CPAP trial), and adherence and symptom relief at the end of the trial

were extracted from clinical records.

Progress to date: Eighty seven Aboriginal patients were identified,

with the following characteristics: age 47.8±12 years, BMI 37.5±8.3

kg/m2, AHI 47.0±32.8/h. Therapy data are available on 84 Aboriginal

patients. Among these, 70 (83.3%) were prescribed CPAP therapy.

Among those prescribed CPAP, 48 patients (68.6%) accepted ther-

apy, 42 patients (60%) continued to use CPAP therapy at thirty days,

and 36 patients (51%) experienced symptomatic benefit. These data

will be compared with data from matched Caucasian controls.

DOI: 10.1111/jsr.12766
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Intended outcome and impact: Preliminary data indicate moder-

ate levels of CPAP acceptance and short term adherence (at 30

days) among Aboriginal patients prescribed CPAP for OSA at our

centre.

P003 | Accuracy of STOP‐Bang Questionnaire
as a Screening Tool for Obstructive Sleep
Apnoea among surgical population

F. Choudhury1; G.B. Marks1,3,4; J. Williamson1,3,5;
P. Buchanan1; N. Hersch5; F. Garden3,4; S. Girgis1; F. Smith1;
S. Wong1; P. Paudwal1; T. Shih2; J. Lee1;
M.A. Padmanabhan2; H. Vedam1,3,4

1Liverpool Hospital, Liverpool, Australia, 2Fairfield Hospital, Fairfield,
Australia, 3University of New South Wales, Sydney, Australia, 4 Ingham
Institute for Applied Medical Research, Liverpool, Australia, 5Macquarie
University Hospital, Macquarie University, Australia

Background: We are performing a cohort study in surgical patients

examining the relation between the presence of OSA diagnosed pre‐
operatively and the risk of post‐operative complications. The objective

of the present sub‐study was to evaluate the validity of the STOP‐
Bang questionnaire for the diagnosis of OSA in this patient population.

Methods: Patients referred to the pre−operative anaesthetic clinic

of two Sydney hospitals completed the STOP‐Bang questionnaire

and wore an ApneaLink device during one night. The ApneaLink AHI

was calculated using the automated American Academy of Sleep

Medicine (AASM) guidelines defining an apnea as: ≥80% reduction

of airflow for 10‐80 s and a hypopnea as a 30–80% reduction of air-

flow for more than 10‐100 s and a ≥3% reduction of oxygen satura-

tion. The diagnosis of OSA was defined as AHI > 5 and moderate

and severe OSA were defined as AHI > 15 and AHI > 30, respec-

tively. The validity of various cut‐points in the STOP‐Bang question-

naire score for the diagnosis of OSA was assessed using receiver

operating characteristic (ROC) curves.

Progress to date: An interim analysis included 402 patients. Of

these, 29 (7%) were excluded due to incomplete ApneaLink data. Of

the remaining 373 patients, 46% were male, the mean age was 62

years, mean BMI was 32, and mean AHI was 15.8. The area under

the ROC curve (AUC) for the STOP‐Bang questionnaire was 0.68 for

any OSA, 0.70 for at least moderate and 0.72 for severe OSA. At a

cut‐off STOP‐Bang score of 3, the sensitivity and specificity of this

questionnaire for any OSA was 65% and 62%. For OSA that was at

least moderate, this cut‐off had a sensitivity of 78% and a specificity

of 54%.

Intended outcome and impact: These results so far suggest that

the Stop‐Bang tool, while easy to administer, has only modest valid-

ity as a diagnostic test for OSA in this population.

P004 | Mobile phone video clips to aid
diagnosis of OSA – development of a scoring
tool

S. T. P. Dalton1,2; G.M. Nixon1,2,3; R.S.C. Horne2,3;
M.J. Davey1,2

1Melbourne Children's Sleep Centre, Monash Children's Hospital,
Clayton, Australia, 2Department of Paediatrics, Monash University,
Clayton, Australia, 3The Ritchie Centre, Hudson Institute of Medical
Research, Clayton, Australia

Background: Parents often show mobile phone video recordings

of their sleeping children during outpatient consultations for possible

obstructive sleep apnoea (OSA). A previous study showed that scor-

ing audible and visible features of OSA on 30 min overnight VHS

tape recordings was correlated to polysomnographic (PSG) measures

of OSA (Sivan 1996). However there is no evidence for the use of

short mobile phone clips to assess the severity of OSA, despite

videos often being the only objective assessment of night time

breathing initially available to the clinician, and being recommended

in UK ENT guidelines.

Methods: The overall research project involves recruiting 42 chil-

dren 1‐16 years old without co‐morbidities referred for assessment

of possible OSA. With informed consent we will ask parents to

obtain a 1‐5min mobile phone video demonstrating their child's most

concerning breathing during sleep. Features of the video will be

analysed for prediction of OSA severity as defined by PSG. This

aspect of the project involves developing a scoring tool to assess

the videos for abnormal noises of breathing, increased work of

breathing, presence of obstructive episodes, mouth breathing and

neck extension. Inter‐observer correlation between 3 paediatric sleep

physicians and the advanced trainee will be assessed by two‐way

intra‐class correlation (ICC). A reliable scoring tool will facilitate scor-

ing of further videos for the remainder of the study without transfer

off the parent's device.

Progress to date: We have obtained local ethics approval. 13

videos (7 female, median 4y, range 1‐9y) have been scored by 3 pae-

diatric sleep physicians and the author with an initial scoring tool,

with ICC = 0.74 (95% CI 0.54‐0.87), suggesting moderate reliability.

Scoring of breathing noises displayed the highest variability, even

among expert scorers. We are currently investigating strategies to

standardise scoring of this variable and will present the results of re‐
testing of ICC following a short training session developed by the

author.

Intended outcome and impact: A highly predictive video scoring

tool would help triage children for PSG and adenotonsillectomy, and

may prove a useful screening tool in primary care. A low predictive

value would also be useful to inform current practice and recom-

mendations, allowing focus on other predictive signs and symptoms

of OSA.
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P005 | Methodology Validation Study for the
Quantification of Cyclic Alternating Pattern
Sequences in Polysomnogram
Electroencephalogram Recordings

M. Dimitri; F. Vigor; S. Frenkel; A.-M. Southcott

Western Health, Victoria, Australia

Background: Cyclic alternating pattern (CAP) describes an

encephalogram (EEG) finding of cyclic sequences of cerebral activa-

tion and deactivation which occur during sleep. CAP modulates sleep

macro‐architecture and stability and, in age‐dependent proportions,

is a physiologically normal component of sleep. Abnormally high CAP

rates can signify sleep instability, manifesting clinically as disrupted

or non‐restorative sleep. Currently, sleep stability is measured on

polysomnograms (PSGs) by means of American Academy of Sleep

Medicine 3 (AASM‐3) arousals and CAP sequences frequently fall

short of these scoring criteria. The ‘CAP Atlas’ scoring manual is rig-

orous and impractical for routine use. As such, CAP, despite its

potential clinical utility, is not a routine part of PSG analysis.

Methods: This is a methodology validation study. The CAP‐rate in

10 overnight PSGs was calculated using 4 methodologies – 1) CAP

Atlas scoring manual; 2) AASM‐3 arousals; 3) ‘REMLogic’ comput-

erised auto‐scoring program and 4) a novel truncated method,

designed by the authors, which involves pattern recognition of

repetitive high‐voltage EEG sequences. Each scoring method will be

compared to the gold‐standard ‘CAP Atlas’ method with regards to

scoring time and CAP indices.

Progress to date : Data collection and analysis is currently in its

final stages. Subsequently, Bland‐Altman plots will be used to com-

pare the aforementioned metrics, with an emphasis on comparing

our novel scoring method to that generated by the ‘Atlas’ method

and the current paradigm of AASM‐3 arousals.

Intended Outcome and Impact: This study will be a stepping‐
stone in the development a reliable and efficient CAP‐scoring
method and a larger scale validation study. Knowledge of CAP rate

will provide clinicians with a more refined tool for identifying and

quantifying sleep stability.

P006 | Effectiveness of a Pilot Patient‐
Centered Sleep Study Report in the
Management of Obstructive Sleep Apnoea

J. Duncan1,2; M. Hibbert1,2; D. Joffe1,2; A. Mohammadieh1,2;
G. Cohen1; P. Cistulli1,2; A. Chan1,2

1Department of Respiratory and Sleep Medicine, Royal North Shore
Hospital, St Leonards, Australia, 2University of Sydney, Camperdown,
Australia

Background: It is well established in the medical literature that

better health outcomes can be attained when patients are empow-

ered to participate in clinical decision making. We will determine if

the development and implementation of a Patient‐Centered Sleep

Study Report (PCSR) improves patient knowledge, self‐efficacy, satis-
faction with the sleep service and compliance to therapy in obstruc-

tive sleep apnoea (OSA).

Methods: Structured surveys of consumers and sleep clinicians will

be conducted using the Delphi survey technique. This will inform

the development of a PCSR. Patients attending a Sleep Clinic at

Royal North Shore Hospital with a diagnosis of OSA will be block

randomised to receive either the PSCR or usual care. Baseline demo-

graphic information will be collected. Validated questionnaires will

be used to assess patient knowledge, self‐efficacy and satisfaction.

These surveys include the Perceived Efficacy in Patient‐Physician
Interactions scale (PEPPI‐5), Apnoea Knowledge Test (AKT) and Self

Care Management tool (SCM). Objective compliance to CPAP ther-

apy will be collected at three months following the sleep study. Cat-

egorical results will be compared using chi‐square test and

continuous variables using student's t tests (parametic) and Wilcoxon

rank sum test (non parametric).

Progress to date: The PCSR has been developed and is ready for

implementation. Data collection for the usual care group has com-

menced. It is anticipated that data collection for the PSCR group will

commence in the near future.

Intended outcome and impact: To assess the impact of the

PCSR on important outcomes including self‐efficacy, knowledge,

patient satisfaction with the sleep service and CPAP compliance.

The results of this study will be used to support and guide the

implementation of a PCSR into the clinical service.

P007 | The impact of tubing on biphasic
inspiratory waveforms in non‐invasive ventilation
in simulated lung models

G. Fanning; B. Duce; R. Sheehy; C. Hukins

Princess Alexandra Hospital, Brisbane, Australia

Background: Biphasic inspiratory waveforms, otherwise known as

double triggering (DT), and other forms of asynchrony have been

demonstrated to occur in patients receiving non‐invasive ventilation.

ABSTRACTS | 3 of 78



Using a simulated lung model our laboratory has previously explored

factors causing DT and asynchrony. This study aims to build on this

earlier work to identify and explore variables related to tubing which

may contribute to the generation of DT and asynchrony.

Methods: The ResMed S9 VPAP STA was connected to the IngMar

ASL5000 Lung Model directly by various tubes. Initial testing has been

performed with commonly used tubing, the ResMed S9 Standard Hose

and the Fisher & Paykel (F&P) RT319 tubing. Simulations of a normal,

restrictive and obstructive lung were created by varying the lung com-

pliance and airway resistance. Variables such as respiratory rate, respi-

ratory effort, and pressure support were also adjusted. The primary

outcome measure was the percentage of double triggering.

Preliminary Results: The F&P tubing was found to be more com-

pliant (2.27 mL/cmH2O) than the ResMed tubing (0.76 mL/cmH2O).

Initial trials across a range of variables have not shown a difference

in the rate of double triggering between the two tubes, however in

a model of severe restriction (compliance setting 15 mL/cmH2O)

with pressure support of 10 cmH2O and an EPAP of 5 cmH2O,

appropriate triggering was seen with the more compliant F&P tubing,

however, severe asynchrony with the less compliant ResMed tubing.

An additional confounding variable appears to be the positioning of

the tubing and possibility for increased tube movement contributing

to the development of asynchrony.

Intended Outcome and Impact: At this time DT appears to be

unaffected by tubing compliance, although, further testing is

required. Tube compliance, however, may be associated with the

development of asynchrony in certain circumstances. In addition,

tube movement appears to promote episodes of asynchrony.

P008 | Obstructive Sleep Apnoea Treatment
Response in the Elderly

G. Fanning; C. Hukins

Princess Alexandra Hospital, Brisbane, Australia

Background: Obstructive sleep apnoea (OSA) prevalence increases

with age leading to a high burden of disease in the elderly. Previous

studies have suggested that those older than 65 years old are less

affected by OSA on quality of life measures than in younger

patients. This raises the possibility that the elderly may represent a

cohort of OSA patients whose treatment approach should be differ-

ent. This study aims to address whether treatment response differs

amongst different age groups receiving continuous positive airway

pressure (CPAP).

Methods: A retrospective cohort study comparing patients with

OSA aged 75 or greater with patients aged 45‐55 years old, assess-

ing for differences in CPAP usage and changes in Epworth Sleepi-

ness Scores (ESS) and Functional Outcome of Sleep Questionnaire

(FOSQ). Patients were assessed at baseline and after 2 months of

CPAP treatment.

Preliminary Results: There were 415 patients in the 45‐55 group

and 230 patients in the 75 or greater group. Analysis was performed

using one‐way ANOVA on ranks. The 75 or greater group had a sig-

nificantly higher median baseline respiratory disturbance index (RDI)

of 30.7/hr compared with 22.6/hour in the 45‐55 group (p≤0.001).

The 75 or greater group had a significantly higher median usage of

6.2 hours vs 5.7 hr in the 45‐55 group (p=0.036). The baseline med-

ian ESS was higher in the 45‐55 group at 12.0 than the 75 or

greater group at 9 (p≤0.01). There was a significant improvement in

the ESS from baseline to 2 months of therapy in both groups with a

mean improvement in the 75 or greater group of ‐2.32 (p≤0.001)

and mean improvement in the 45‐55 group of −2.95 (p≤0.001).

There was no significant difference between the groups when com-

paring improvement in ESS (P=0.295). There was a significant

improvement in FOSQ scores between baseline and 2 months (12 &

13.4, respectively) in the 45‐55 group (p≤0.001). There was no sig-

nificant difference in FOSQ scores between baseline and 2 months,

(13.5 & 14.55, respectively) in the 75 or greater group (p≤0.001).

Intended Outcome and Impact: Despite a higher average RDI in

the 75 or greater group, the average ESS was lower than in the

younger group. CPAP therapy is associated with comparable

improvements in the ESS in both age groups.

P009 | Obstructive Sleep Apnoea
Questionnaires in an Australian Sleep Clinic
Population: Retrospective Review of Three
Questionnaires

G. Fanning; C. Hukins

Princess Alexandra Hospital, Brisbane, Australia

Background: The recent Medicare Benefits Schedule Review Task-

force has recommended direct GP referral to polysomnography for

patients with a high pre‐test probability for moderate to severe

obstructive sleep apnoea (OSA). There are several commonly used

questionnaires used to assist in determining pre‐test probability,

including the STOP‐Bang, OSA50 and Berlin Questionnaires. This

study aims to assess the performance characteristics of these ques-

tionnaires for assessing the likelihood of moderate to severe OSA in

a population who had been referred to a sleep clinic at the Princess

Alexandra Hospital, an Australian Tertiary Hospital.

Methods: A retrospective review was performed of patients

referred to the sleep clinic from January 2016 to December 2017

who completed the STOP‐Bang, OSA 50 and Berlin Questionnaires

and underwent a diagnostic polysomnography. The sensitive, speci-

ficity, positive predictive value (PPV) and negative predictive value

(NPV) for each questionnaire was determined for predicting moder-

ate or severe OSA (apnoea hypopnoea index ≥15/hr). The cut off for

a high‐risk result in each questionnaire was ≥3/8 in the STOP‐Bang,
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≥5/10 in the OSA50 and positive results in 2 of the 3 sections in

the Berlin Questionnaire.

Preliminary Results: 434 patients (mean age 54.1 years; 58%

male) were included. 90% of patients were diagnosed with OSA and

63% were diagnosed with moderate or severe OSA. The STOP‐Bang
Questionnaire had a sensitivity of 92.0%, specificity of 37.5%, PPV

of 71.6%, and NPV of 73.2%. The OSA50 Questionnaire had a sensi-

tivity of 86.9%, specificity of 50.9%, PPV of 69.2%, and NPV of

60.0%. The Berlin Questionnaire had a sensitivity of 82.8%, speci-

ficity of 19.4%, PPV of 63.8%, and of NPV 39.7%.

Intended Outcome and Impact: Initial analysis of an Australian

sleep clinic population revealed the STOP‐Bang had the highest sen-

sitivity, PPV and NPV while the OSA50 had the highest specificity.

Further analysis will be performed on data dating back to 2012. The

questionnaires will be assessed for whether differing cut offs

improve accuracy in this cohort; the ability to predict for other

abnormalities such as hypoventilation or central sleep apnoea; and

any correlation between questionnaire results and treatment compli-

ance.

P010 | Safety of feeding tube insertion in
MND patients

L. Galt; A. Ritchie

Royal Brisbane and Womens Hospital, Brisbane, Australia

Introduction: Motor neuron disease (MND) is an incurable pro-

gressive neurodegenerative disease culminating in dysphagia and

weight loss. Historically, the insertion of feeding tubes was per-

formed whilst the forced vital capacity (FVC) was at least 50%. How-

ever, with adequate respiratory support and minimal procedural

sedation it is likely that this can be achieved safely when the FVC is

less than 50%.

Results: 19 patients underwent insertion of a FT between January

2014 and April 2018. The median age at symptom onset was 62 ±

7.6 years. There were 10 (52.6%) males. 17 (89.5%) patients under-

went percutaneous endoscopic gastrostomy (PEG), whilst two

(10.5%) underwent radiologically‐inserted gastrostomy (RIG) inser-

tion. Mean supine FVC at the time of diagnosis was 2.61L, 71.4%

predicted. This had fallen to 1.76L, 51.1% predicted by the time of

FT insertion. Ten (53%) of patients had a supine FVC less than 50%

(range 30‐49%) at the time of FT insertion.

There were no major complications associated with FT insertion

(respiratory distress, failure or need for unplanned respiratory sup-

port (n=0, 0%)). Minor complications in the first 48 hs included mild

pain (n=7, 36.8%), minor insertion site bleeding (n=2, 10.5%), aborted

procedure due to anatomy difficulties (n=1, 5.3%). Complications

beyond 48 hr included insertion site infection (n=2, 10.5%), granula-

tion tissue (n=2, 10.5%), dislodged tube (n=1, 5.3%). The mean

weight change following FT insertion to most recent clinical review

was −3.5 kg (or −5.3% body weight). There was no change in the

rate of weight loss after FT insertion.

Discussion: In this cohort of MND patients FT insertion was

achieved safely independent of lung function. There were no major

complications. However, all patients were supported peri‐procedu-
rally with bilevel ventilation ± oxygen therapy, judicious anaesthesia

and expert clinicians. Interestingly, patients continued to lose weight

despite optimisation of nutrition via facilitation of a FT.

P011 | Polysomnographic features of REM
Sleep Behaviour Disorder in Vietnam Veterans
with and without PTSD.

J. Gibson1; A. Elkojje1; R. Theal2; S. McLeay2; R. O'Sullivan1

1Sleep Care, Greenslopes Private Hospital, Brisbane, Australia, 2Gallipoli
Medical Research Institute , Brisbane, Australia

Introduction: Sleep disturbance is a hallmark of posttraumatic

stress disorder (PTSD). Results from the PTSD initiative, a cross sec-

tional cohort study in Australian Vietnam Veterans (VV) with and

without PTSD, showed that VV with PTSD reported more night-

mares and dream enactment behaviour (DEB). Features of reported

sleep disturbance in PTSD overlap with ICSD‐3 defined REM sleep

behaviour disorder (RBD). However in the PTSD population the link

with neurodegenerative disorders appears to be absent suggesting a

distinct pathophysiological mechanism. This study aims to assess the

polysomnographic features of RBD including REM without atonia

(RWA) in VV with and without PTSD.

Methods: This was a prospective analysis of participants from the

PTSD initiative who underwent in‐lab detailed PSG. PTSD status

was determined using the Clinician Administration PTSD Scale

(CAPS‐5). Subjective sleep information was attained from partici-

pants via a supervised structured questionnaire. The Mayo sleep

questionnaire was completed for VV with bed partners. Diagnostic

PSG was compared between VV with and without PTSD. The PSG

was analyzed by a blinded experienced sleep scientist and the AASM

2.4 criteria for RWA was used. Statistical analysis directly comparing

the PTSD and non‐PTSD cohorts was undertaken.

Results: Fifty‐four Australian VV (all male; 25 with PTSD, none

with Parkinson's disease) underwent detailed PSG. No difference in

age, BMI, % REM or rates of sleep disordered breathing was seen.

More VV with PTSD were on antidepressants (40% vs 10%; p=

0.02). VV with PTSD had higher rates of reported DEB (68% vs

24%; p<0.01). Self injury was only reported in VV with PTSD and

injury to bed partner was reported in both groups. No complex

motor behaviours were seen during PSG. There was no significant

difference in the frequency of RWA (8% vs 24%; p =0.15) and no

correlation with reported DEB.

Discussion: Although the DEB associated with PTSD have charac-

teristics which overlap with ICSD‐3 defined RBD, in this cohort of
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veterans there was no correlation with RWA. This suggests that RBD

is a different endotype in VV with PTSD and further exploration of the

underlying pathophysiology may help guide future management.

P012 | Comparison of 4 and 5 nap MSLT
protocols in the diagnosis of hypersomnolence

J. Goddard1,2; I. Szollosi1; J. Fry1; G. Tay1; D. Curtin1

1The Prince Charles Hospital, Brisbane, Australia, 2The University of
Queensland, St Lucia, Australia

Background: The Multiple Sleep Latency Test (MSLT) is important

in the diagnosis of disorders of hypersomnolence. The utility of a

5th nap in the MSLT protocol is controversial, with potential implica-

tions for healthcare usage and diagnostic accuracy.

Methods: A retrospective analysis of all MSLT cases at a tertiary

referral hospital between May 2012 and February 2018 was per-

formed. Data was obtained from a clinical database, polysomnogram

reports and clinician letters.

Progress to date: There were 68 MSLTs performed in 65 patients.

The mean age was 40.2±15.5 years, and 51% were male. Indications

for MSLT were excessive daytime somnolence (54/68) and suspected

cataplexy (14/68). The 5th nap was performed in 62 (91%) tests.

Mean sleep latency (MSL) using 4 and 5 naps was 8.5±5.7 versus

8.9±5.5 min respectively (p<0.001). There was good concordance

between 4 and 5 nap results for low and high MSL values, with greater

variability in the 5 to 15 min range. Based on the 5th nap, MSL chan-

ged from abnormal (< 8 min) to normal in 4/62 cases. A sleep‐onset
REM period was recorded in 5/62 5th naps, influencing the diagnosis

in 1 case. Abnormal MSL was found in 35 cases, with a final diagnosis

of narcolepsy in 10 patients and idiopathic hypersomnia in 9 patients.

Intended outcome and impact: Inclusion of a 5th nap during

the MSLT is associated with an increase in MSL. Variability between

results for 4 versus 5 naps was predominantly observed in the

equivocal MSL range. The majority of diagnoses can be made on the

basis of a 4‐nap protocol, with the 5th nap infrequently affecting the

overall outcome of the MSLT.

P013 | A retrospective audit of obstructive
sleep apnoea (OSA) and central sleep apnoea
(CSA) in achondroplasia

T. Goddard1,2; C. O'Reilly1; E. Thompson2,3; L. McGregor2,3;
Y. Pamula1; A. Tai2,3

1Department Of Respiratory And Sleep Medicine, Women's And
Children's Hospital, North Adelaide, SA, 5006, North Adelaide, Australia,
2Faculty of Medicine, The University of Adelaide, Adelaide, Australia,
3SA Clinical Genetics Service, Women's and Children's Hospital, North
Adelaide, Australia

Background: Achondroplasia is the most common cause of dis-

proportionate short stature in Australia (approximately 1 in 25000

births). Affected individuals typically have macrocephaly, rhizomelia,

and characteristic facial dysmorphism. Common complications

include obstructive sleep apnoea (OSA) and/or central sleep

apnoea (CSA). Both CSA and OSA can be present in infancy and

early childhood ‐ while OSA is common in older children and

adults. This audit assesses the natural history of central and

obstructive sleep apnoea in all cases at a single paediatric centre

over the past 20 years.

Methods: Ethics approval for this retrospective audit was obtained

and all patients diagnosed with achondroplasia between 1996 and

2016 were identified. Relevant polysomnographic data were

obtained from the WCH Sleep Laboratory database.

Progress to date: 25 patients were initially identified, of whom

20 had a total of 117 polysomnograms (PSG) performed (88 diag-

nostic studies, 9 oxygen titration studies, 9 CPAP studies, and 11

NiPPV studies). These studies were then grouped according to

whether or not they were scored using the 2012 revised AASM

paediatric scoring criteria. 99 PSG were scored using old criteria

and these are currently being re‐scored and concorded. Other clin-

ical interventions (e.g. adenotonsillectomy, ventriculoperitoneal

shunt insertion, foramen magnum decompression, and tra-

cheostomy insertion) that may influence the natural progression of

sleep apnoea were recorded. These interventions will then be

assessed to determine if they have a significant effect on patient

sleep apnoea outcomes. Using the existing scoring, 16/20 children

had OSA (8 severe/4 moderate/4 mild) with bimodal peaks in

infancy and adolescence. CSA affected 12/20 children (1 severe/4

moderate/7 mild) with most improving and normalising after

infancy.

Intended outcomes and impact: Based on the unrevised data, it

is clear that routine screening of achondroplasia patients via PSG is

necessary. This study aims to establish the natural history of sleep

apnoea in achondroplasia and assist clinical decision making regard-

ing which interventions are most effective at treating OSA and those

which may ameliorate CSA.

P014 | Case report: narcolepsy with cataplexy
and REM sleep behaviour disorder in a 24‐year‐
old female

H. Harryanto; C. Johnston; A. Beck; J. Ng

Department of Respiratory and Sleep Medicine ‐ Fiona Stanley Hospital,
Murdoch, Australia

Narcolepsy is a neurological sleep disorder which is characterised by

excessive daytime sleepiness (EDS) and features of rapid‐eye move-

ment sleep dissociation such as; cataplexy, hypnagogic/hypnopompic

hallucinations, sleep paralysis, and disrupted nocturnal sleep. REM

Behaviour Disorder (RBD) is not included in the classical symptomol-

ogy of Narcolepsy. However, in those diagnosed with Narcolepsy
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with cataplexy, approximately 60% go on to be diagnosed RBD.

RBD is a sleep disorder with neurodegenerative synucleinopathies

having a prevalence of ~ 1% in populations aged 48‐60. It is uncom-

mon for patients to present with RBD prior to their diagnosis of nar-

colepsy or for RBD patients to be characterised as “young.” Herein,

we report such a case.

A 24‐year‐old female referred to The Sleep Centre with a 5‐
year history of nocturnal awakening associated with “sleep ter-

rors” and worsening hypersomnolence (ESS: 19/24). Collateral his-

tory suggested that the patient had been sleep walking since the

age of 10‐years. Symptoms have been progressively worsening

over the last 2 years; derogatory somniloquy of increasing vol-

ume, with associated punching and kicking. Investigations

included Type I PSG followed by Multiple Sleep Latency Testing

(MSLT). PSG demonstrated mild OSA, with evidence of abnormal

behaviour and muscle movements during REM. MSLT was posi-

tive for narcolepsy with a mean sleep latency of 0.7 mins and

5x SOREMs. Abnormal behaviours during REM – as per PSG,

persisted during MSLT.

The patient was managed with a titrated dose of Dexamfetamine

for EDS associated with narcolepsy. Clonazepam was prescribed for

RBD with improvement in nocturnal behaviours. Venlafaxine

Extended Release was prescribed for cataplexy. The patient reported

improved quality of life.

Conclusion: Narcolepsy represents the second most frequent

cause of RBD after the neurodegenerative diseases ‐ 10‐15% of all

RBD patients. It is typically diagnosed prior to a diagnosis of RBD.

RBD is rarely described in the “younger” age group, as in this case.

P015 | Sleep quality in adult patients with
pulmonary exacerbations of Cystic Fibrosis

D. Henderson; G. Tay; D. Reid; D. Curtin; V. Moore;
T. Donnelly

The Prince Charles Hospital Queensland Health, Brisbane, Australia

Background: Patients with Cystic Fibrosis (CF) report that sleepi-

ness and sleep disruption are common symptoms of a pulmonary

exacerbation. However, previous studies examining sleep quality in

patients with cystic fibrosis have been almost exclusively performed

in stable patients without an active exacerbation or in paediatric

populations. This project will describe the prevalence of poor sleep

quality in adult patients during, and after, an acute exacerbation of

CF, and will also identify factors that are associated with poor sleep

quality in these patients.

Methods: This is a single centre, prospective study of sleep quality

in adult patients who are admitted to hospital with an acute exacer-

bation of CF lung disease. The prevalence of poor sleep quality will

be assessed by the Pittsburgh Sleep Quality Index during, and two

weeks following, their admission. The study will also attempt to

identify factors that are associated with poor sleep quality in these

patients.

Progress to date: Data collection is now in progress. It is esti-

mated that there will be approximately 40 patients included in this

study.

Intended outcome and impact: This study will define the preva-

lence of, and identify potential causes for, impaired sleep quality in

acute exacerbations of CF. We hope to identify targets for future

research to improve sleep quality in these patients.

P016 | Assessment of objective parameters of
sleep and level of sleepiness among different
chronotypes.

N. Holt; A. Amaranayake; L. Jayaram; A.M. Southcott

Western Health, Footscray, Australia

Background: The Multiple Sleep Latency Test (MSLT) is the vali-

dated objective measure of sleep propensity. The MSLT is essential

in the diagnostic workup of narcolepsy and idiopathic hypersomnia,

but is also sensitive to the effects of sleep deprivation and circadian

dysrhythmia, and the ICSD‐3 recommends screening for these condi-

tions prior. We sought to evaluate potential variation in the objec-

tive parameters of sleep (via overnight polysomnography, PSG) and

level of sleepiness (via MSLT) among different chronotypes estab-

lished via the subjective morningess‐eveningess questionnaire (MEQ)

as a surrogate marker for circadian dysrhythmia.

Methods: A retrospective audit was conducted of all subjects

(n=182) who underwent overnight PSG and MSLT at a tertiary refer-

ral centre for assessment of excessive sleepiness since routine com-

mencement of the MEQ (09/05/2016) until census date (03/05/

2018). The 19 question MEQ was administered prior to testing to

establish preferred sleep and arise times (chronotypes). Internation-

ally recommended protocol utilising appropriate testing conditions

ensured a valid assessment of sleepiness via the MSLT, with in‐
laboratory PSG performed the night prior.

Results: Subjects were divided into the 5 chronotypes based on

the MEQ scoring criteria, with representation as follows: definite

evening (n=7), moderate evening (n=36), intermediate (n=97), moder-

ate morning (n=36), definite morning type (n=6). Patient age

(p=0.001) and body mass index (p=0.013) were statistically different

between chronotype groups, however no discernible pattern of cir-

cadian variation was identified. There was no significant differences

across chronotypes with respect to the sleep parameters of sleep

onset latency, sleep efficiency, total sleep time, percentage of REM

and SWS, REM onset latency, arousal index, or apnoea‐hypopnoea
index (AHI). Sleep propensity measured via mean sleep latency was

not statistically different across the different chronotypes (p=0.67).

Finally, age, BMI, or AHI were not significant confounders for MSLT

latencies determined by logistic regression.

Conclusion: There was no significant difference for objective mea-

sures of sleep or level of sleepiness across different chronotypes.
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P017 | Retrospective audit of rhinomanometry
results and CPAP outcomes

D. Inman; N. Malagutti; S. Miller

The Canberra Sleep Clinic, Deakin, Australia

Background: The use of anterior rhinomanometry in sleep medi-

cine has been the subject of much debate in the scientific literature,

with conflicting views on the ultimate usefulness of this test.

Patients’ subjective perception of nasal obstruction is poorly corre-

lated with nasal resistance as measured by anterior rhinomanometry.

Objective measures of airflow resistance, however, have been found

to correlate with reduced CPAP uptake, poorer long‐term adherence

and increased CPAP pressure requirements. It has been suggested

that finding nasal airway obstruction may be clinically useful to

prompt consideration for surgical review, with the aim of improving

tolerance of CPAP and/or reduce severity of sleep apnoea. Our cur-

rent practice includes a nasal patency assessment with rhinomanom-

etry prior to instituting CPAP therapy.

Aim: To determine whether objectively‐measured obstruction of at

least moderate degree correlates with sleep apnoea severity and a

range of CPAP outcomes, including first night tolerance, mask selec-

tion, pressure requirement and adherence upon follow up. It is hoped

that results will inform our future clinical practice and research.

Methods: Retrospective case file audit of rhinomanometry over 4

months. Data collected included baseline demographics (age, gender,

BMI), diagnostic polysomnogram parameters (AHI, AI, Oxygen nadir

and REM sleep %), qualitative and quantitative rhinomanometry

results (standard and 4PR), CPAP pressure determination sleep study

pressure requirement, treatment tolerance and mask selection. Data

on objective adherence as measured by treatment data download

when available was also collected (average usage, time since CPAP

commencement).

Interim results: Data collection to date showed 110 rhinomanom-

etry reports undertaken on patients undergoing a CPAP titration

study, of which 80 were considered technically satisfactory for inter-

pretation. 36 patients had at least moderate unilateral nasal airway

obstruction, and 7 had bilateral obstruction. At least one follow‐up
visit with CPAP download was available for 35 of these 43 patients

with at least moderate unilateral obstruction. Initial results do not

show any significant correlations between rhinomanometry results

and the above specified outcomes.

P018 | Sleep Disordered Breathing in Children
with Achondroplasia

R. Jain1; V. Goyal1,2,3

1Lady Cilento Children's Hospital, South Brisbane, Australia, 2Gold
Coast University Hospital, South Port, Australia, 3The University of
Queensland, St. Lucia, Australia

Background: Achondroplasia is an autosomal dominant condition

which can lead to several complications, including those of the upper

airway and respiratory system. Sleep disordered breathing (SDB) is

highly prevalent in patients with achondroplasia. However, central

sleep apnoea or abnormal activity of the muscles of respiration is

also well‐recognised. Children with sleep disordered breathing are

recognised to have sequelae including deficits in neurocognitive per-

formance, behavioural disturbance, and school performance.

Methods: A formal search and systematic review of the published

literature will be undertaken. The approach to screening, diagnosis,

and management of sleep disordered breathing in patients with

achondroplasia managed through the Lady Cilento Children's Hospi-

tal (LCCH) in Brisbane will then be compared against the published

guidelines and evidence from the systematic review. Reasons for

compliance or noncompliance with published guidelines will be con-

sidered.

Progress to date: The systematic review of the published litera-

ture is currently being completed. 24 patients having one or more

sleep studies at LCCH were identified since December 2014. Most

patients were referred for a diagnostic sleep study (67%). 63% of

patients were referred because of symptoms concerning for sleep

disordered breathing. 40% of asymptomatic patients had an abnor-

mal sleep study. 63% of patients who had a sleep study had a

change to their non‐invasive ventilation or referral for surgical inter-

vention. These data still need to be compared against the published

literature.

Intended outcome and impact: The extent to which Australian

paediatric sleep units adhere to published guidelines with regards to

the screening and diagnosis of sleep disordered breathing in patients

with achondroplasia is not known and opportunities may be identi-

fied where screening and diagnosis in this vulnerable patient group

could be optimised.

P019 | Abstract Withdrawn

P020 | Establishing the minimum CPAP usage
to achieve improvement in sleepiness and
daytime functioning in OSA

S. Le Feuvre; B. Duce; A.C. Hukins

Princess Alexandra Hospital, Brisbane, Australia

Background: Reduced duration of continuous positive airway pres-

sure (CPAP) for obstructive sleep apnoea (OSA) use has been well

correlated to poor scores in validated measures of daytime sleepi-

ness, daytime function, and vigilance. Treatment convention recom-

mends a minimum CPAP usage of 4 hr/night to achieve therapeutic

benefit. The aim of the study was to determine minimum therapy

usage required to achieve clinically significant outcomes for symp-

toms, quality of life and neurocognitive function.
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Methods: A retrospective analysis is being performed of sleep clinic

patients attending the Princess Alexandra Hospital with a diagnosis of

OSA and prescribed CPAP between January 2010 and May 2018.

Demographics, sleep study results and CPAP therapy hours at 2 months

were correlated with changes with treatment in the Epworth Sleepiness

Score (ESS), 36‐Item Short Form Survey (SF‐36), Functional Outcomes of

Sleep Questionnaire (FOSQ) and the Psychomotor Vigilance Task (PVT).

Progress to Date: Data from 2,467 patients (57% male) com-

menced on CPAP for OSA has been selected for analysis. From pre-

liminary assessment of this cohort, mean apnoea‐hypopnoea index

(AHI) was 43/hr with an average CPAP pressure of 11.9 cmH2O.

Mean ESS was 10.6 at baseline and 7.9 at 2 months. Average CPAP

compliance to normalise ESS over 2 months (i.e. ESS >10 to ≤10)

was 5.9hrs/night. A trend towards a linear dose response relationship

between CPAP usage and proportion achieving ESS normalization is

appreciable with usage threshold of ≥2 hr/night. Similar outcomes

are under assessment for FOSQ, SF‐36 and PVT.

Intended outcome and impact: This study aims to identify

whether a dose threshold or dose response exist between CPAP

usage and measures of sleepiness, daytime function and vigilance.

Awareness of this relationship will allow better education and man-

agement particularly of patients with poor CPAP compliance.

P021 | Health Literacy Amongst Attendees of
a Queensland Public Sleep Disorders Clinic: A
Prospective Cohort Study

S. Le Feuvre1; B. Duce1; M. Boyde1,2; A.C. Hukins1;
C. Ellender1

1Princess Alexandra Hospital, Brisbane, Australia, 2School of Nursing,
Midwifery and Social Work, University of Queensland, Brisbane,
Australia

Background: ‘Health Literacy’ is the degree to which individuals

have the capacity to obtain, process and understand health informa-

tion needed to make appropriate health decisions. Poor health liter-

acy is associated with poor health outcomes and poor adherence to

medical therapies. This may have relevance regarding therapy adher-

ence in sleep disorder patients, especially with Continuous Positive

Airway Pressure (CPAP) compliance. The cohort of sleep patients

attending the Princess Alexandra Hospital is socioeconomically and

medically complex and their health literacy is currently unknown.

Methods: Participants ≥ 18years old, with English competency and

a sleep disorder diagnosis were recruited from a general sleep disor-

ders clinic to partake in health literacy questionnaires. Two validated

health literacy questionnaires (Short Form Rapid Estimate of Adult

Literacy in Medicine, REALM‐SF) and the Validated Screening Ques-

tionnaires (VSQ‐3) were administered during a scheduled clinic visit.

Demographics, highest level of education, sleep diagnosis, CPAP

usage and comorbidities were also collected. A health education

Needs Analysis questionnaire was also completed to determine pre-

ferred forms of communication (e.g. written vs audiovisual). Those

participants tested prior to commencing CPAP have agreed to

retesting at a scheduled 2 month review.

Preliminary Results: 100 participants (50% male) with an average

age of 59 years old (23‐88yrs) were recruited over a 3 month period.

18% had completed university education, with 37% having no fur-

ther education beyond grade 10 schooling. 28% had inadequate

health literacy on REALM‐SF, whilst 15% had inadequate health liter-

acy on the VSQ‐3.

Intended outcome and impact: This study has demonstrated

adequate health literacy in the majority of screened patients. Further

analysis is under way to evaluate the impact of inadequate health lit-

eracy on CPAP adherence and successful sleep interventions.

P022 | Agreement in supine sleep duration
when measured from the chest, head and neck

D. Levendowski; B. Veljkovic; E. Ramos-Angel;
P. Westbrook1

Advanced Brain Monitoring, Carlsbad, United States

Introduction: The length of individual apnea events as well as the

severity of obstructive sleep apnea (OSA) increases in the supine

position across mild, moderate and severe diagnostic categories. Pre-

vious reports suggest that head position contributes to OSA severity

independent of trunk position and sleep stage. This study assesses

the concordance between position measurements from the head,

neck and chest.

Methods: Head (H), neck (N) and chest (C) positions were simulta-

neously acquired during polysomnography in 40 subjects. Actigra-

phy‐based position sensors used different algorithms to detect

position duration across recording times for H:{Sleep Profiler), N:

(Night Shift Sleep Positioner), and C:(Pro‐Tech or Sleep Mate sensor

affixed to the effort belt). Person correlations and first order partial

correlations were used to assess the between‐position agreement.

Result: The correlations between H‐N, H‐C, and N‐C for minutes:

supine‐r=0.83, 0.74, 0.92; lateral left‐ r = 0.78, 0.62, 0.90; and lateral

right ‐ r = 0.86, 0.86, 0.88, all p > 0.0001, respectively. For prone‐
H‐C r = 0.62, and for upright H‐N r = 0.78 (p< .001), respectively.

Based on first order partial correlations, supine duration H‐N and N‐
C were highly correlated (p< 0.001) but not H‐C(p = 0.66). For lat-

eral left and right, all combinations were significantly correlated

(p<0.05). Detection of excessive supine sleep (i.e., ≥ 2 hr) was likely

over‐reported by N in one case, under‐reported by H in two cases,

and by C under‐reported one case and over‐reported in one case.

Assuming a 10‐min difference in supine duration is important for the

detection of positional OSA, H‐N differed in 45%, H‐C in 50%, and

N‐C in 40% of the cases.

ABSTRACTS | 9 of 78



Conclusions: There are sufficient differences between position

measurements from head, neck and chest to not be used inter-

changeably. In the supine position, the greatest differences are

between head and chest. Head and chest are closest in the prone

position, and neck and head are closest in the upright position.

P023 | Sleep disordered breathing in SIDS
siblings and infants with Apparent Life
Threatening Event

M.H.Q. Lu; K. Waters; R. Machaalani

The Children's Hospital Westmead, Sydney, Australia

Background: In Australia, 1/2000 babies still die suddenly and

unexpectedly. This equates to 136 babies per year with sudden

unexpected death in infancy (SUDI), amongst whom 81 (60%) are

diagnosed as sudden infant death syndrome (SIDS) (2010 figures

SIDS &KIDS). Estimates of the relative risk for SIDS amongst siblings

of previous victims vary, but are up to 6 times increased. While

studies in siblings of SIDS victims vary with regards to findings of

sleep disordered breathing (SDB), several studies support an

increased risk for obstructive sleep apnoea [1] The incidence of

ALTE is estimated as 4 in 10,000 [2] with a variety of causes identi-

fied. This study compared PSG results in siblings of SIDS infants to

those of infants presenting with ALTE.

Methods: To further evaluate the nature of PSG abnormalities in

SIDS siblings, we have retrospectively reviewed full polysomnogra-

phy (PSG) data for 24 siblings of SIDS and 14 infants with ALTE dur-

ing the period 2011‐2015.

Results: Preliminary results showed a median overall age of 3.1

months (0.6‐11.2), 26 male. Ten of fourteen (71%) infants with ALTE

had their PSG performed at 2‐3 months of age compared to 5/25

(21%) of siblings of SIDS with 67% between 0.5 and 4 months of

age (16/24; 67%). The proportion of SIDS siblings with AHI >20/h

was significantly greater 71% than BRUE infants (29%) (p=0.01;

Pearson Chi‐Square).

Conclusion: PSG results suggest a greater prevalence of respira-

tory abnormalities amongst siblings of SIDS infants compared to

those presenting with ALTE. Further analysis will define differences

in the spectrum of abnormalities, to evaluate the likelihood that sib-

lings of SIDS infants commonly have signs of OSA.

1. Hunt, C.E. American journal of respiratory and critical care

medicine, 2001. 164(3): p. 346‐357.
2. Monti, M.C., et al. Acta Paediatrica, 2017. 106(2): p. 204‐210.

P024 | Nasal CPAP versus sham CPAP in
participants with metabolic syndrome and
obstructive sleep apnoea

J. Mann1,2; M. Barnes1,2

1Austin Health, Melbourne, Australia, 2Institute of Breathing and Sleep,
Melbourne, Australia

Background: Obstructive sleep apnoea (OSA) is associated with

many of the same adverse cardiovascular conditions as the metabolic

syndrome (MetSyn). However, there are limited studies examining

the potential beneficial effects of treatment of OSA on these risks.

This study measured the changes in MetSyn markers in participants

with OSA, following treatment with nasal continuous positive air-

ways pressure (nCPAP).

Methods: This randomised controlled trial formed part of a larger

study investigating the interactions between sleep disordered

breathing, metabolic syndrome and vascular risk at the Austin Hospi-

tal/IBAS in Melbourne. We report here only those outcomes related

to Impaired glucose and cholesterol metabolism. 152 participants

aged 18‐80 years with metabolic syndrome (as defined by WHO cri-

teria) and OSA (AHI≥20/hr) were enrolled. Participants were ran-

domly allocated to receive treatment for three months with either

nCPAP or Sham CPAP. All received best practice management of

metabolic syndrome. Outcome measures collected at baseline and

study conclusion were: body anthropometry, overnight polysomnog-

raphy, serum and urinary markers of glucose metabolism (HbA1c,

fasting plasma glucose and fasting serum insulin, urinary albumin and

Homeostatic Model Assessment‐Insulin Resistance) and cholesterol

levels. Detailed information on medication usage, hospitalisation and

general practitioner attendance was collected at each clinical visit.

Statistical analysis is being undertaken using unpaired t‐tests to mea-

sure the difference in metabolic outcomes in response to nCPAP

compared to Sham CPAP.

Progress to date: Recruitment, participation and data collection is

complete. Initial results in this group of patients with OSA and meta-

bolic syndrome suggest a modest but statistically significant

improvement in HbA1C with nCPAP treatment when compared to

sham CPAP over 3 months (median ‐0.2 (‐0.8‐0.1) p=0.004). Further
analysis is underway.

Intended outcome and impact: his study will benefit all patients

as physicians gain a better understanding of the bi‐directional rela-
tionship between obstructive sleep apnoea and metabolic syndrome

and the possible preventative health benefits with treatment.

P025 | Abstract Withdrawn
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P026 | Retrospective audit of pregnant
patients undergoing diagnostic polysomnography
at a centre for sleep research excellence

S. Newhouse; J. Mercer; C.L. Chai-Coetzer; V. Aiyappan

Flinders Medical Centre, Bedford Park, Australia

Background: Obstructive sleep apnoea (OSA) has been associated

with significant pregnancy complications including increased rates of

gestational hypertension, preeclampsia, gestational diabetes, cae-

sarean section rates and follow‐on effects in the new‐born. The inci-

dence of OSA in pregnancy has been shown in population based

screening to be 4% in the 1st trimester increasing to 8% in the 2nd

trimester. CPAP therapy is the recommended first line treatment of

OSA in pregnancy, however there are few studies reporting the tol-

erance of CPAP during pregnancy. The aim of this retrospective

audit was to determine: (1) the number of pregnant patients being

referred for diagnostic polysomnogram at our clinical sleep service;

(2) the prevalence of OSA in this group and (3) treatments pre-

scribed and tolerability of CPAP in pregnant OSA patients.

Methods: A retrospective analysis of all patients reviewed from

2007‐2018 at the Sleep Health Service, Southern Adelaide Local

Health Network was conducted using the keywords “pregnant” and

“pregnancy” as search terms. Patients who underwent a diagnostic

polysomnogram during pregnancy will be identified by case note

review of these records. OSA was defined an apnoea/hypopnea

index of >15/hr (Chicago criteria, pre April 4, 2011) or >10/hr

(AASM 2007 alternate criteria post April 4, 2011). Treatment recom-

mendations and tolerability of CPAP therapy were determined by

case note review of compliance and download data along with docu-

mentation in case notes/ clinic letters.

Progress to date/Results: Ethics approval to conduct the audit

was obtained on May 28, 2018. A search of the sleep study database

has identified 283 individual documents which will be reviewed.

Intended outcome and impact: This study will aim to determine

the frequency of referral for diagnostic polysomnography in pregnant

patients, subsequent treatment of OSA during pregnancy and treat-

ment tolerability. The outcome of this study will be to increase

awareness of the prevalence of sleep disordered breathing during

pregnancy and treatment tolerability.

P027 | Paediatric Sleep Outcomes in Prader
Willi: A Single Centre Review

A. Nielsen1; T. Gulliver2; S. Graham2

1Perth Children's Hospital, Perth, Australia, 2John Hunter Childrens’
Hospital, Newcastle, Australia

Background: Patients with PWS are at a greater risk of sleep dis-

ordered breathing, including obstructive sleep apnoea (OSA) and

central sleep disordered breathing (CSDB). Growth hormone (GH)

used in the treatment of PWS may contribute to the development

of upper airway obstruction, worsening of pre‐existing OSA, and

sudden death. The aims of this study were to review the sleep study

findings in our cohort both pre and post commencement of GH and

to evaluate the impact of thyroxine on sleep outcomes.

Methods: This study is a retrospective review of all children with

PWS who had diagnostic overnight polysomnography (PSG) prior to

and following the commencement of growth hormone in the John

Hunter Children's Sleep Unit over a 14‐year period (2003 – 2017).

Patients were clinically reviewed prior to each PSG and age, height,

weight, body mass index (BMI) and symptoms of OSA were recorded.

OSA was defined by an obstructive apnoea‐hypopnoea index >1/h.

Progress to date: 15 cases have been reviewed, with a male to

female distribution of 6 (40%) to 9(60%). Prior to treatment, snoring

was noted in 27% (n=4); however, OSA was found in only 13% (n=2)

of patients. Of these only 1 had a history consistent with snoring.

Following the addition of GH, snoring was noted in 67% (n=10) of

patients; 2 patients were diagnosed with OSA. 18% (n=2) of patients

with a previously normal PSG directly following commencement of

GH, were subsequently diagnosed with OSA. CSDB was diagnosed

in 60% (n=9) of patients at baseline. Mixed OSA/CSDB was diag-

nosed in 20% (n=3) at baseline. Of the patients with CSDB at base-

line 44% (n=4) were commenced on nocturnal low flow oxygen. 87%

(n=13) of the cohort were commenced on thyroxine during the time

of the study.

Intended outcome and impact: OSA and CSDB are common in

children with PWS. This study further supports the theory that snor-

ing, or the absence thereof is not a reliable predictive marker of

OSA in this population; and that OSA can develop months after the

commencement of GH. Ongoing analysis aims to identify a relation-

ship between treatment with thyroxine and a reduction in the sever-

ity of CSDB.

P028 | The utility of PtcCO2 in the diagnosis
of sleep disordered breathing

C.J.-H. Pan; G. Cossa; R. Brillante

Concord Repatriation General Hospital, Concord, Australia

Introduction/Aim: Transcutaneous carbon dioxide (PtcCO2) analy-

sis was introduced in the early 1980s and provides a continuous

noninvasive estimation of the arterial CO2 value for assessment of

adequacy of ventilation. This has been continuously developed dur-

ing the last twenty years, making the PtcCO2 systems easier and

more reliable for use in clinical practice.

Although AARC guideline states that PtcCO2 has good correla-

tion with PaCO2, it still recommends simultaneous and regular corre-

lation with PaCO2 as dictated by clinical condition which can be

invasive and oftentimes inconvenient to obtain.
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This investigation was undertaken to evaluate the utility of

PtcCO2 in comparison with PaCO2 in patients undergoing

polysomnography to evaluate sleep disordered breathing as this area

has not been systematically studied previously.

Methods: We retrospectively reviewed 90 recordings of arterial

blood gases (ABGs) and nocturnal PtcCO2 in 90 consecutive patients

during the period of 2015‐2017 and selected 48 patients with sleep

related hypoventilation (SRH) as defined by American Academy of

Sleep Medicine as a PCO2 ≥55mmHg for at least 10 min or

≥50 mmHg with rise of ≥10 mmHg during sleep from supine awake.

Results: Recordings from 90 patients were reviewed (49 males,

mean age 60 ± 5years, average BMI 40 ± 2 kg/m2). 48 of 90 (25.6%)

showed nocturnal hypercapnia on PtcCO2 with only 4 of 90 (4%)

showing hypercapnia on PaCO2. All of those 4 recordings also

showed hypercapnia on PtcCO2 satisfying the definition of hypoven-

tilation as defined above.

Conclusion: Morning arterial blood gases with nocturnal pulse

oximetry alone or in combination underestimate sleep related

hypoventilation compared to PtcCO2 which also has the added ben-

efit of convenience and non‐invasiveness.

Grant Support: Nil.

P029 | Pulse Oximetry in diagnosis of
Paediatric Obstructive Sleep Apnoea‐ Adding
value with heart rate analysis

R Puvvadi1,2; D. Kilner1; G. Williams1; S. Suresh1

1Lady Cilento Children's Hospital, Brisbane, Australia, 2The Townsville
Hospital, Townsville, Australia

Introduction and rationale: Level 4 studies predominantly rely

on saturation profile for analysis. There is additional data on heart

rate that is available with this signal which could potentially help in

augmenting the respiratory accuracy. Arousals are associated with an

increase in sympathetic activity and can therefore be detected by

studying the changes in heart rate pattern.

Objectives: To evaluate the impact of adding heart rate analysis to

the oximetry data in diagnosis of OSA and comparing it to the gold

standard PSG diagnosis and diagnosis based on McGill oximetry

score.

Methods: 90 sleep studies of children between 1 and 8 years with

suspected OSA were chosen and divided into three groups based on

AHI; Normal study (AHI <1/hr), mild & moderate OSA (AHI 1‐10/hr)
and severe OSA (AHI >10/hr). The Oximetry information from PSG

was extracted to reflect oximetry download. Pulse rate rises at dif-

ferent increase, 5‐45 from baseline were scored automatically with

conventional software. The diagnostic accuracy of McGill and heart

rate events [HRE] were correlated with PSG report to determine the

accuracy of diagnosis of OSA using the single and dual channels.

Results: There was significant difference in pulse rate surges

between the three groups. The diagnostic accuracy of McGill score

in comparison to PSG is 36.7% for mild to moderate OSA and 76.7%

for severe OSA. Combining Mc Gill score with pulse rate surge >5

at threshold >72 surges/hr increased the sensitivity of detecting mild

to moderate OSA in oximetry from 36.7% to 77%, while diagnosis of

severe OSA increased from 76.7% to 86.7%. Combining pulse rate

surge >10 at threshold of 33 surges/hr also showed similar results

with increased sensitivity of detecting mild to moderate OSA from

36.7% to 70% and severe OSA from 76.7% to 90%.

Conclusions: Adding heart rate analysis is feasible and readily done

with the oximetry download data. Combining Mc Gill score and

pulse rate surges at >5 with a threshold of >72/hr and >10 with a

threshold of >33/hr can increase the diagnostic accuracy of OSA on

oximetry.

P030 | Impact of positive pressure ventilation
on BMI in patients with obesity hypoventilation
syndrome; a meta‐analysis
N. Roche1,2; K. Wong2; A. Piper2; B. Yee2

1Royal North Shore Hospital, St Leonards, Australia, 2Royal Prince
Alfred Hospital, Camperdown, Australia

Background: It has been shown that treatment with CPAP leads

to weight gain in individuals with obstructive sleep apnoea thus

exaggerating the underlying problem. Few studies have looked at

the effects of positive airway pressure on patients at the more

severe end of the spectrum with obesity hypoventilation syn-

drome where the physiology is somewhat altered. This systematic

review set out to determine the effect of positive airway pressure

on weight or BMI in patients with obesity hypoventilation syn-

drome.

Methods: A systematic review and meta‐analysis will be conducted

according to the Cochrane handbook guidelines. We included ran-

domised and non‐randomised studies of patients with stable obesity

hypoventilation syndrome, randomised to continuous or bilevel posi-

tive airway pressure (PAP) therapy if they ran for a minimum of 4

weeks in duration. We will compare the impact of PAP therapy vs

no PAP, and the impact of bilevel PAP vs continuous PAP therapy

on weight and/or BMI. Embase, Pubmed/Medline and the Cochrane

database were searched from 1974‐2017 using the key terms Obe-

sity hypoventilation syndrome and noninvasive ventilation OR Con-

tinuous positive pressure ventilation OR positive pressure respiration

and randomised control trial or controlled trial. Reviews, editorials

and letters were excluded and those controlled trials lasting <4

weeks.

Results: The search strategy identified 547 citations, of which 21

studies currently meet inclusion criteria. Data is being extracted

using a structured data collection form from the Cochrane group and

data analysis is in progress.
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Intended outcome and impact: We hypothesise that PAP will

have no significant effect on weight in patients with OHVS unlike

those with OSA. To our knowledge no one has explored this topic

and in clarifying the effects of PAP in this patient group we hope to

be able to reassure patients and physicians alike that the treatment

will not contribute to the underlying driver of the disease process.

P031 | The Utilisation of CPAP Re‐titration
Studies in Changing Management of CPAP
Therapy in OSA Patients

B.R.B. Roy; J. Wheatley; D.P. Wu

Department of Respiratory Medicine, Westmead Hospital, Sydney,
Australia

Background: For patients with OSA established on treatment with

CPAP, the pressure requirements and tolerability may change over

time. CPAP re‐titration studies are time and resource consuming,

and it remains unclear to what extent a re‐titration study changes

CPAP therapy. A dedicated CPAP clinic may provide an alternative

to CPAP re‐titration.

Intended outcome and impact: (i) Assess whether CPAP re‐titra-
tion recommended a change in therapy; (ii) Assess what changes in

therapy were recommended (e.g. change in pressure, interface, or

device/ventilation mode); and (iii) Assess whether CPAP re‐titration
referral problems (change in interface, leak‐related issues or change

from auto to fixed CPAP) could have been addressed by a dedicated

CPAP clinic review. The results will review the utility of CPAP re‐
titration in troubleshooting a patient's CPAP related problems.

Methods: Retrospective review (over 10 months) of sleep study

results and medical records of all OSA patients who underwent a

CPAP re‐titration study at a tertiary teaching hospital. All patients

who had been using CPAP for more than 3 months were included.

Progress to date and results: Data from 54 OSA patients to

date. CPAP re‐titration study recommended therapy change in 80%

of patients. A change in CPAP pressure (2.9±1.9 cmH2O; mean±SD)

was recommended in 61%. Change in interface was recommended in

63% (40% changed CPAP mask; 44% added a chinstrap or mouth

tape for mouth leak). One patient was recommended a change in

ventilation mode. Only 37% of patients had attended a CPAP clinic

for re‐assessment prior to re‐titration study. However, 70% of

patients were referred for re‐titration with problems deemed suitable

for CPAP clinic review (e.g. interface or leak related problems or to

change from auto to fixed CPAP pressure).

Conclusions: In OSA patients referred for CPAP re‐titration, the
study recommended a therapy change for the majority of patients.

However, most patients had not been reviewed in a CPAP clinic

prior to a study, and a large proportion of patients were identified to

have CPAP issues able to be addressed in a clinic, potentially obviat-

ing any need for re‐titration.

P032 | Nusinersen and sleep in children with
spinal muscular atrophy

V. Saddi; G. Thambipillay; M. Farrar; S. Pithers;
B. Williamson; S. Chuang; A. Teng

Sydney Children's Hospital, Westmead, Australia

Background: There is lack of data on sleep study characteristics of

patients with spinal muscular atrophy (SMA), particularly SMA type

1. The Australian Government has listed nusinersen on the Pharma-

ceutical Benefits Scheme (PBS) from 1 June 2018 for the treatment

of Type 1, Type 2 and Type 3a spinal muscular atrophy (SMA) and it

is anticipated that nusinersen will become standard of care for

patients with SMA. We plan to conduct a prospective study compar-

ing sleep characteristic of SMA patients pre‐ and post‐nusinersen.

Methods: Retrospective data for children with SMA who are on

nusinersen and have undergone sleep study at SCH was evaluated.

Pilot data: 9 patients with SMA (6 with SMA type 1, 2 with type 2

and 1 with type 3 ) underwent sleep study at Sydney Children's

Hospital . All 6 patients with SMA type 1 were on nusinersen with a

mean age of 4.4 years (1.7‐16 years). Their mean AHI was 0.5 /hr

and peak TCO2 levels ranged from 39‐95 mmHg. Baseline oxy-

haemoglobin saturation ranged from 98% to 78%.Average sleep effi-

ciency was 81.9%(range 79.1‐89.3%). Average Arousal index was

5.7/hr (1‐9.8/hr). Average REM sleep duration was 25.05%(range 30‐
14%).Four out of six patients on nusinersen had their first sleep

study after commencing nusinersen. Of the 6 patients, 2 were on

respiratory support needing BPAP. Data on pre and post nusinersen

study was available for 2 patients. Interestingly, 1 patient (age

3.5yrs) who had sleep study pre and post nusinersen showed an

improvement in peak TCO2 from 57.9 to 39.8 mmHg with no evi-

dence of hypoventilation five months post nusinersen and was able

to suspend BPAP use. The other patient (age16 years) with pre and

post nusinersen sleep data had slight increase in his BPAP require-

ments post nusinersen, in keeping with disease progression.

Intended outcome and Impact: The study plans to prospectively

recruit patients receiving nusinersen and compare sleep study char-

acteristics before and after receiving nusinersen. Effect of nusinersen

on respiratory muscles and diaphragm has not yet been systemati-

cally studied. In the current scenario, where limited data exists on

sleep characteristics of SMA patients, we believe that this study will

provide valuable information on the sleep characteristics of SMA

patients and the impact of nusinersen.
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P033 | Prevalence of obstructive sleep apnoea
and insomnia in patients with post stroke fatigue

P. Sarkar1,2; C.-L. Chai-Coetzer1,2; D. Stevens2,3

1Flinders Medical Centre, Bedford Park, Australia, 2Adelaide Institute for
Sleep Health, Daw Park, Australia, 3Flinders University, Bedford Park,
Australia

Background: A significant symptom experienced after stroke is

post stroke fatigue (PSF). PSF is prevalent in up to two thirds of

stroke patients one year after a stroke and is linked with increased

mortality rates. A systematic review in 2015 by Wu et al speculated

that sleep disruptions may be prevalent in those with PSF, however,

there is limited research looking at reversible sleep related causes of

fatigue in these patients. The aim of this study is to determine the

prevalence of sleep disorders such as insomnia and obstructive sleep

apnoea (OSA) in patients post stroke with PSF versus those without

PSF.

Methods: A prospective analysis of patients aged between 35 and

90 years who are in the 3‐9 months post stroke period will be

undertaken. Patients will be recruited through the Rehabilitation

Database from the Flinders Medical Centre. Those who are unable

to consent, have uncontrolled psychiatric disorders, are on medica-

tions that affect sleep or are undergoing/have previously undergone

treatment for a sleep disorder will be excluded. Recruited patients

will complete questionnaires pertaining to sleep health and fatigue

including: Epworth Sleepiness Score, Fatigue Severity Scale (FSS‐7),
Insomnia Severity Index (ISI) and a 7 day sleep diary. One night of

home‐based respiratory polygraphy using an ApneaLink device to

screen for sleep disordered breathing and 7 days of actigraphy will

be carried out. A ≥3% oxygen desaturation index (3% ODI) of at

least 16 events/hr on ApneaLink monitoring will be used to define

moderate‐severe OSA. An ISI score of ≥ 15 along with objective

actigraphy data demonstrating reduced total sleep time, wake after

sleep onset, reduced sleep efficiency or nocturnal awakenings at

least three times a week will be used to define insomnia. Patients

will be split into two groups: those with PSF (determined by FSS‐7 ≥

4) and those without (FSS‐7 < 4). A comparative analysis will be

undertaken between the two groups.

Progress to date: 18 out of the intended 40 patients have been

recruited thus far. The mean 3%ODI is 20 events/hr in the overall

cohort suggesting prevalent sleep disordered breathing. Data from

questionnaires and actigraphy are still pending collation and analysis.

Intended outcome and impact: This study will determine

whether or not sleep disorders are a prevalent and reversible factor

that contributes to the symptom burden of PSF.

P034 | REM‐related hypoventilation and other
polysomnographic findings in school‐age children
with Prader‐Willi Syndrome

J. Schaefer1,2; M.J. Davey1,2,3; G.M. Nixon1,2,3

1Melbourne Children's Sleep Centre, Monash Children's Hospital ,
Melbourne, Australia, 2Department of Paediatrics, Monash University,
Melbourne, Australia, 3The Ritchie Centre, Hudson Institute of Medical
Research, Melbourne, Australia

Background: Prader‐Willi Syndrome (PWS) is a genetic disorder

involving hypothalamic dysregulation with multisystem dysfunction.

Characteristic clinical and phenotypic features predispose patients to

ventilatory compromise and sleep disordered breathing including

obesity, scoliosis, abnormal respiratory drive, low muscle tone, and

behavioural manifestations. Sleep study findings in school‐age chil-

dren with PWS have rarely been published and to our knowledge

this is the largest reported cohort in this age group.

Methods: A retrospective case‐series was conducted, reviewing

the polysomnographic findings of children aged between 6‐18 years

with a genetic diagnosis of PWS who completed overnight attended

polysomnography at our sleep centre between January 1, 2012 and

April 1, 2017. Twenty‐two subjects fulfilled these criteria and their

polysomnographic data and clinical records were reviewed and anal-

ysed.

Progress to date: Data has been collated and analysed and an ini-

tial draft paper written. Average age of subjects was 12.2 years

(range 6.5 – 16.8). Mean BMI z‐score was +1.7 (range ‐1.3 ‐ +3.7).
Mean height for age z‐score was ‐1.0 (range ‐3.4 ‐ +1.2). Sixty‐eight
percent of subjects had ever used growth hormone therapy, 32%

had significant scoliosis, 55% had ever had adenotonsillectomy and

22% were on regular overnight CPAP or non‐invasive ventilation for

previously diagnosed severe Obstructive Sleep Apnoea (OSA).

Polysomnographic findings show that sleep disordered breathing was

common in this cohort including 18% with Central Sleep Apnoea

(CSA) and 47% with OSA. Two subjects (9%) had narcolepsy. A novel

finding of this study is that significant hypoventilation during REM‐
sleep was frequently seen amongst subjects not meeting polysomno-

graphic criteria for either OSA or CSA. This finding has not previ-

ously been described as a feature of children or adults with PWS,

cannot be explained by obesity or scoliosis alone, and was associ-

ated with a higher incidence of reported daytime symptoms.

Intended outcome and impact: We hope to encourage other

sleep units to screen for REM‐related hypoventilation and other

sleep disorders amongst school‐aged children with PWS and to stim-

ulate further research towards understanding the risk factors, natural

history and treatment options for REM‐related hypoventilation.
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P035 | Efficacy of CPAP Therapy for
Obstructive Sleep Apnoea in Adults with Down
Syndrome

C.J. Siew; P. Robinson

Department of Thoracic & Sleep Medicine, The Prince Charles Hospital,
Chermside, Australia

Background: Obstructive sleep apnoea (OSA) is much more preva-

lent and severe in patients with Down syndrome (DS) than in the gen-

eral population. Continuous positive airway pressure (CPAP) therapy

remains the cornerstone of treatment for OSA. However, there is pau-

city of evidence relating to the efficacy or acceptability of CPAP ther-

apy in this highly prevalent population. The objective of this study was

to determine the adherence and effectiveness of CPAP therapy for

OSA in adults with DS.

Method: We conducted a retrospective analysis of adult DS

patients with confirmed OSA managed at The Prince Charles Hospi-

tal. We reviewed the demographic data and polysomnography (PSG)

indices of these patients, the use of CPAP device, adherence to ther-

apy, and treatment efficacy (improvement in Epworth Sleepiness

Score, ESS) over 2 and 12 months post treatment.

Results: A total of 36 patients were included in this study. The

mean age was 41 and 36% were female. The baseline BMI was 37

kg/m2 and the mean AHI on diagnostic PSG was 52.17±37.8 (±SD)

event/hour with a baseline reported ESS of 12±5.7. The mean awake

oxygen saturation was 89% with a nadir of 75%. Following CPAP

therapy, the median mean daily usage was 3.75 hr/day and 4.5

hours/day at the 2 months and 12 months follow up respectively.

There was a significant symptomatic improvement in daytime hyper-

somnolence at 12 months post treatment (mean reduction of ESS ‐
4.18±1.4, p = 0.005). However, only 69.4% (n = 25) of the study

population remained on CPAP therapy at 12 months. Majority of the

patients were dependent on their carer for the daily application of

the device.

Conclusion: Adult DS patients with OSA have comparable rate of

treatment discontinuation and adherence to CPAP therapy compared

to general OSA population. Future study will focus on addressing

potential barriers in the care provided for this particular population.

P036 | Central hypoventilation in a paediatric
patient with angelman syndrome

R.J. Thomas; J. Chawla

Lady Cilento Children's Hospital, Brisbane, Australia

Introduction: Sleep problems are recognised to be a feature of

Angelman syndrome (AS) but minimal is reported regarding sleep

related breathing disorders in this population. We present an unusual

case of a paediatric patient with AS presenting with altered con-

sciousness and central hypoventilation

Case Report: A 9‐year‐old female with AS presented with 1‐week

history of increasing sleepiness and lethargy. On initial assessment

the patient was drowsy (GCS 10) with SpO2 desaturations to 84%

and a compensated respiratory acidosis (PCO2 63mmHg, HCO3

33mmol/L). Relevant history was of tonic‐clonic seizures treated with

clobazam and sodium valproate. The patient was ventilated due to

deteriorating conscious level (GCS 6) and underwent an urgent MRI

brain, which showed no acute changes. Acute EEG showed changes

consistent with AS but no evidence of non‐convulsive status. Meta-

bolic and infection screens were unremarkable but IV antibiotics

were given as a precaution. A decision was also made to withhold

clobazam. No obvious cause for the acute presentation was deter-

mined but the patient improved over a few days and was extubated

to air. Persistent desaturations to low 80s and a noted respiratory

rate of 8/min with episodes of apnoea led to a formal polysomnogra-

phy (PSG). PSG diagnosed severe central hypoventilation with pro-

longed episodes of periodic breathing and a central apnoea index of

50.6/hr. Moderate obstructive disease was also noted (OAHI 5.5/hr).

Adenotonsillectomy was undertaken and patient was commenced on

non‐invasive bilevel support with good effect in the sleep lab.

Despite significant attempts by parents, treatment could not how-

ever be sustained at home due to behavioural challenges. Adjust-

ments to anticonvulsants were also made during this time, changing

from clobazam to levetiracetam and parents reported significant

improvement in sleep and overnight respiratory pattern. Repeat PSG

is planned to re‐assess further following this change in medication.

Discussion: In children with AS the focus is often on difficulties

with sleep routines and circadian abnormalities. This case highlights

the potential for significant sleep disordered breathing in AS. The

possible contributing effect of anticonvulsant medications such as

benzodiazepines also needs to be considered in children with AS

with sleep disturbance.

P037 | Characteristics of patients with severe
Obstructive Sleep Apnoea (OSA)

J. Vazirani; S. Karnam; D. Low; A. Tan; K. Kee; E. Dabscheck;
B. Miller; M. Naughton

Alfred Hospital, Melbourne, Australia

Background: Severity of OSA has previously been linked to age,

gender, neck circumference and obesity. The aim of this study was

to establish characteristics of patients with severe OSA and look for

correlation between severity of OSA with presence of co‐morbidities

and NYHA class.

Methods: The study included all referrals to the sleep service at

the Alfred Hospital with snoring as the primary feature of the refer-

ral. These patients were asked to complete a questionnaire which

further delineated snoring onset, presence of hypertension, diabetes

and cardiovascular disease (in the form of atrial fibrillation, ischaemic
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heart disease or congestive cardiac failure). If present, patients had

to report what age they received this diagnosis. Information regard-

ing BMI, Apnoea/Hypopnoea Index, Oxygen dip rate and minimum

overnight oxygen saturation was collected following completion of a

diagnostic sleep study or overnight oximetry.

Results: As of 2/2/18, 267 patients had been included in the study.

The mean age of this study population was 55 years, 68% were male

and 41% patients had hypertension. Mean [±95%CI] AHI or ODI

was 34[30‐38], and mean BMI was 33 [32‐34]. Mean AHI/ODI was

higher amongst males (38 [32‐43] vs 26 [20‐31] p=0.0067) as com-

pared to females, and amongst patients with BMI ≥30 (24 [20‐29]
vs 40 [35‐47] p<0.0001), as compared to those with BMI<30. AHI/

ODI was also sequentially higher with increasing NYHA (27 [20‐33]
vs 36 [29‐42] vs 40 [31‐49] p=0.0205). AHI/ODI was not increased

amongst patient with a reported presence of heart failure, and was

also not increased amongst patients with multiple co‐morbidities

(HTN, diabetes and cardiac disease)

Intended outcome and impact: Patients with severe OSA are

more likely to be male and obese according to this dataset, in keep-

ing with previous research. Increased NYHA class was associated

with increased severity of OSA, however, presence of multiple co‐
morbidities (HTN, diabetes, cardiac disease) or reported presence of

heart failure did not predict severe OSA. When predicting the

severity of OSA, NYHA is far superior than patient reported pres-

ence of heart failure or cardiovascular disease. Data collection is

ongoing

P038 | Duration of snoring and the
development of Hypertension

J. Vazirani; S. Karnam; D. Low; A. Tan; K. Kee; E. Dabscheck;
B. Miller; M. Naughton

Alfred Hospital, Melbourne, Australia

Background: There are strong physiological links between snoring,

hypertension, diabetes and cardiovascular disease. These conditions

are thought to be linked physiologically with obesity and lifestyle

factors. The aim of this study was to identify if duration of snoring

(years) was correlated with systemic hypertension.

Methods: The study included all referrals to the sleep service at

the Alfred Hospital with snoring as the primary feature of the refer-

ral. These patients were asked to complete a questionnaire which

further delineated snoring onset, presence of hypertension (systolic

BP >140 or on antihypertensives), diabetes and cardiovascular dis-

ease (in the form of atrial fibrillation, ischaemic heart disease or con-

gestive cardiac failure). If present, patients had to report what age

they received this diagnosis. Information regarding BMI, Apnoea/

Hypopnoea Index, Oxygen dip rate and minimum overnight oxygen

saturation was collected following completion of a diagnostic sleep

study or overnight oximetry.

Results: As of 2/2/18, 267 patients had been included in the study.

Mean age of the study population was 55 years, 68% were male and

41% had hypertension. Mean age [±95%CI] of snoring onset was 35

years [33‐37], mean duration of snoring was 20 years [19‐22], mean

AHI or ODI was 34[30‐38], and mean “min 02 saturation” was 80%

[78‐81]. Males had an earlier onset of snoring (32 years [30‐35] vs
40 years [37‐44] p=0.0002) as compared to females. Hypertensive

patients had an increased snoring duration (23 years [20‐26] vs 19

years [16‐21] p=0.0251) compared to normotensive patients. Hyper-

tensive patients also had increased rates of overnight hypoxia,

defined as minimum overnight oxygen saturation <88% (74/153 vs

16/67 p=0.0006)

Intended outcome and impact: Patients with increased snoring

duration are more likely to have hypertension. Physiological basis for

development of hypertension amongst these patients could be

related to increased exposure to overnight hypoxia. Data collection

is on‐going.

P039 | Age of snoring onset and development
of cardiovascular disease

J. Vazirani; S. Karnam; D. Low; A. Tan; K. Kee; E. Dabscheck;
B. Miller; M. Nauhgton

Alfred Hospital, Melbourne, Australia

Background: There are strong physiological links between

Obstructive sleep apnoea (OSA), hypertension, diabetes and cardio-

vascular disease. These conditions are thought to be linked physio-

logically with obesity and lifestyle factors. The aim of this study was

to identify if there is a timeline from age of snoring onset to the

development of hypertension and/or heart disease.

Methods: The study included all referrals to the sleep service at

the Alfred Hospital with snoring as the primary feature of the refer-

ral. These patients were asked to complete a questionnaire which

further delineated snoring onset, presence of hypertension, diabetes

and cardiovascular disease (in the form of atrial fibrillation, ischaemic

heart disease or congestive cardiac failure). If present, patients had

to report what age they received this diagnosis. Information regard-

ing BMI, Apnoea/Hypopnoea Index, Oxygen dip rate and minimum

overnight oxygen saturation was collected following completion of a

diagnostic sleep study or overnight oximetry.

Results: As of 2/2/18, 267 patients had been included in the study.

Mean age was 55 years and 68% were male. Mean[±95%CI] AHI or

ODI for the cohort was 34 [30‐38] and mean BMI was 33 [32‐34].
The mean age of onset of snoring, hypertension and cardiac disease

was 35 years [33‐37], 46 years [43‐48] and 50 years [47‐53]. Mean

[±95%CI] age of onset for these sequential diseases among males

was 32 years [30‐35], 46 years [43‐49] and 49 years [45‐52]. Mean

age of onset of these diseases among patients with a BMI > 33 was

35 years [32‐39], 44 years [41‐48] and 50 years [45‐54].
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Intended outcome and impact: There is a timeline link between

the onset of snoring and the subsequent onset of hypertension and

heart disease in this study. Patient at highest risk of exhibiting this

“natural progression of co‐morbidities” are obese males. The devel-

opment of this timeline link from snoring to the other comorbidities

may play a future role in early medical intervention and possible pri-

mary prevention for these comorbidities. Data collection is on‐going.

P040 | Abstract Withdrawn

P041 | Sleeping position during laboratory
polysomnography compared to habitual sleeping
position at home

H. Wimaleswaran1; S. Yo1; H. Buzacott1; M.-T. Lim1;
A.-M. Wong1; B. Edwards2; S. Landry2; L. Thomson2;
A.D. Mansfield1,2; S. Joosten1; A.G. Hamilton1,3

1Monash Lung and Sleep, Monash Health, Clayton, Australia, 2School of
Psychological Services, Monash University, Clayton, Australia, 3School of
Clinical Sciences, Monash University, Clayton, Australia

Introduction: Obstructive sleep apnoea (OSA) is frequently worse

when sleeping in the supine position. Previous data have shown that

at least 60% of patients with OSA have supine predominant OSA

(OSA that occurs at least twice as frequently in the supine position).

In this context, the proportion of time patients spend sleeping

supine will influence interpretation of OSA severity. Patients some-

times report that sleeping position during laboratory polysomnogra-

phy (PSG) does not represent their habitual sleeping position at

home. We therefore designed a study to compare sleeping position

during PSG compared to home in OSA patients, and hypothesised

that there will be less time spent supine when at home compared to

PSG.

Methods: Prospective observational study at a large, tertiary aca-

demic sleep unit. Patients referred for diagnostic PSG were provided

with a body position sensor (Night ShiftTM) to record sleeping posi-

tion in the laboratory during PSG and at home over the subsequent

3 nights. Night ShiftTM was set to record position only and the feed-

back intervention function was disabled.

Results: Since May 4th 2018, we have recruited 19 patients to

date. Majority of patients were of male gender (63.2%). Mean age

was 48 years (range 26‐67). Mean body mass index (BMI) was

31.1kg/m2. Mean total AHI = 27.4 events/hour. Eighteen patients

(94.7%) had supine predominant OSA. 89.5% of patients reported

the PSG equipment did not alter their habitual sleeping position.

When comparing data during PSG to that when the device was

worn at home, 13 patients (68.4%) had a reduction in the amount

of time spent in the supine position. Overall percentage time

spent supine was 35.1 % (±25.1) during PSG vs 25% (±21.4) at

home (P = 0.07).

Discussion: Results to date suggest a greater proportion of time is

spent supine in the sleep laboratory compared to home. Recruitment

is ongoing with target n of 50 patients. Results from this study may

have implications as to how we interpret sleep study results in

patients with supine predominant OSA, which may potentially mod-

ify treatment recommendations.

P042 | Phasic reduction in respiratory muscle
activity during rapid eye movement sleep in
children

M. Wong; D. Kilner; S. Suresh

Lady Cilento Children's Hospital, Children's Health Queensland, South
Brisbane, Australia

Background: The physiological mechanism and pathways behind

the control of phasic motor activity by the brainstem respiratory

neuron groups is not fully understood. The presence of a common

phasic‐event generator which functions in rapid eye movement

(REM) sleep has been proposed but is not supported by more recent

animal sleep studies demonstrating a difference in respiratory and

non‐respiratory muscle phasic activity in REM sleep.

Methods: We retrospectively reviewed polysomnography data

from children aged two to five years with Down syndrome com-

pared to children with no reported past medical history. Isolated and

clusters of rapid eye movements were identified with or without the

presence of decreased intercostal respiratory inductance plethys-

mography (RIP) signal amplitude.

Progress to Date: Four children with no medical history had a

median of 1.02 isolated rapid eye movements per minute of REM

sleep. 49% of these were associated with decreased intercostal

excursions. Four children with Down syndrome had a median of

1.81 isolated rapid eye movements per minute of REM sleep. 65%

were associated with decreased intercostal muscle excursions.

Intended Outcome and Impact: We aim to reproduce the previ-

ously described concomitant reduction in skeletal muscle activation

(as a phasic loss of intercostal muscle activity) during rapid eye

movements, in isolation or clusters, with REM sleep. We propose a

possible neuronal pathway link at the medial longitudinal fasciculus.

We also propose that low tone conditions like Down syndrome are

associated with more exaggerated phasic loss of intercostal muscle

activity. We intend to increase our sample size and include a group

of patients with known brainstem dysfunction to contribute to the

current knowledge and understanding of rapid eye movement

related phasic effects on children during sleep.
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P043 | An online education module to aid the
use of trend oximetry monitoring in preterm
infants

M. Wong1; C. Parsley1; G. Williams1; P. Terrill2; J. Chawla1

1Lady Cilento Children's Hospital, Children's Health Queensland, South
Brisbane, Australia, 2The School of Information Technology and
Electrical Engineering, University of Queensland, St Lucia, Australia

Background: Chronic Neonatal Lung Disease of Prematurity

(CNLD) is the commonest complication of preterm birth, estimated

to affect 30‐40% of very low birth weight infants. Low‐flow supple-

mental oxygen facilitates discharge for these infants, supporting

them until adequate lung growth and repair occurs. National Guideli-

nes recommend the use of trend oximetry to assess and manage

oxygen therapy in these infants. Knowledge of infant pulse oximetry

is variable, with the average confidence level in using this tool rated

as 5/10 amongst 74 paediatric health professionals during a recent

local survey. Additionally at our centre an average of four regional

consults per week are received, primarily requesting interpretation of

infant pulse oximetry data to facilitate management.

Methods: An online education module was developed over a per-

iod of 12 months covering different aspects of infant oximetry

including background theory of CNLD, technical aspects and clinical

interpretation with case examples.

Progress to Date: An online education module has been devel-

oped including participant surveys, pre‐test quiz, online lectures on

the use and interpretation of pulse oximetry in CNLD, and a post‐
test quiz to assess learning. 17 paediatric trainees and nine paedi-

atric respiratory and sleep specialists have participated in a pilot

study with a median score of 60% (range 44‐80%) and 76% (range

72‐88%) respectively. Recruitment of participants is ongoing.

Intended Outcome and Impact: We hypothesize that digital

technology can be used to empower paediatric professionals – par-

ticularly in regional centres – to provide the same excellent standard

of care to premature babies with CNLD. After successful implemen-

tation at our tertiary paediatric hospital and publication of a State-

wide clinical guideline, we will use this electronic learning module to

help regional paediatric services develop knowledge, expertise, expe-

rience and confidence in managing premature babies. We predict

this will enable improved regional care for families, decrease patient

travel, and result in less need for tertiary outpatient follow‐up
requirements for the majority of premature infants. Further evalua-

tion to determine if this facilitates easier and improved regional care

of these infants is planned.

CHRONOBIOLOGY

P044 | Non‐pharmacological interventions for
jetlag: a systematic review

Y.S. Bin1,2; S. Postnova3,4; P. Cistulli1,5

1Sleep Group, Charles Perkins Centre, University Of Sydney,
Camperdown, Australia, 2Northern Clinical School, Sydney Medical
School, University of Sydney, St Leonards, Australia, 3School of Physics,
University of Sydney, Camperdown, Australia, 4Australian Research
Council Centre of Excellence for Integrative Brain Function,
Camperdown, Australia, 5Department of Respiratory and Sleep
Medicine, Royal North Shore Hospital, St Leonards, Australia

Introduction: Jetlag results from quick changes in time zone. Rou-

tinely recommended non‐pharmacological interventions include light

exposure and sleep scheduling, but their real‐world effectiveness in

travellers is unknown.

Methods: We systematically reviewed the evidence for the real‐
world effectiveness of non‐pharmacological interventions for jetlag.

We included experimental and observational studies that (i) involved

human participants undergoing actual or simulated air travel with a

corresponding shift in the external light‐dark cycle; (ii) administered a

non‐pharmacological intervention; (iii) had a control or comparison

group; and (iv) examined outcomes such as jetlag symptoms, sleep,

cognitive/physical performance, mood, fatigue, and markers of circa-

dian rhythm.

Results: Thirteen studies were found which examined light expo-

sure, physical activity, diet, chiropractic treatment, or a multifaceted

intervention to counteract jetlag under real‐world conditions. Twelve

were field studies and one was a laboratory‐based study simulating

air travel. Nine studies found no significant change in outcomes,

three had mixed findings, and one was positive. However, the design

and implementation of most of the studies were suboptimal so

effectiveness of non‐pharmacological interventions for jetlag is yet

to be demonstrated in ecological settings.

Conclusions: There is a need for targeted high‐quality studies to

translate well‐established circadian principles to real‐world interven-

tions for jetlag.
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P047 | Glucose metabolism is impacted by
timing of food intake during simulated night shift

C. Grant1; A.M. Coates2; J. Dorrian1; D.J. Kennaway3;
G.A. Wittert3,4; L.K. Heilbronn3,4; M. Pajcin5; C.D. Vedova5;
C.C. Gupta1; S. Banks1

1Behaviour‐Brain‐Body Research Centre, University of South Australia,
Adelaide, Australia, 2Alliance for Research in Exercise, Nutrition and
Activity, University of South Australia, Adelaide, Australia, 3Robinson
Research Institute and Adelaide School of Medicine, University of
Adelaide, Adelaide, Australia, 4South Australian Health and Medical
Research Institute, Adelaide, Australia, 5School of Pharmacy and
Medical Sciences, University of South Australia, Adelaide, Australia

Introduction: Night‐work increases the risk of developing obesity

and Type 2 Diabetes. This may, in part, be due to the consumption

of food during the night shift. Night‐time food intake is known to

impair glucose response to subsequent meals. In this study we exam-

ined the impact of eating at night during consecutive night shifts by

testing the glucose response to a standard meal eaten during the

second and fourth consecutive night shifts (01:30h).

Methods: Healthy young males (n=4; age 24.5 ± 5.4 year; BMI

22.1 ± 1.4 kg/m2) underwent an 8h night‐time sleep (PRE), followed

by 4 consecutive nights of simulated night‐work (SW1‐4) (sleep

opportunity 10:00h‐16:00h each day). Meal timing and composition

were strictly controlled throughout the study with kilojoules provided

to meet calculated individual needs. During simulated night‐work,

meals were consumed at 07:00 h, 19:00 h and 01:30 h. Continual glu-

cose monitoring was used to capture an interstitial glucose reading

every 5 min for 2 h post‐night meal (01:30 h). Mixed effect ANOVAs

were used with fixed effects of night and time, and their interactions,

and a random effect of the subject identifier on the intercept.

Results: There was a significant increase in postprandial glucose

response after the fourth night shift compared to the second

(p<0.001), with a peak of 6.2 mmol/L on the second night compared

to 7.1mmol/L on the fourth night. Importantly, glucose did not return

to pre‐meal levels 2h post meal on either night shift, worsening after

the fourth consecutive night shift, 5.7mmol/L (0.7mmol/L above

baseline) on the second night and 6.4mmol/L (1.7mmol/L above base-

line) on the fourth night 2h post‐meal.

Discussion: Interstitial glucose levels did not return to baseline

within 2h post‐meal, with the rate of clearance slowing after four

consecutive night shifts. Reduced glucose clearance is a pre‐cursor
to Type 2 Diabetes and should be addressed to prevent the develop-

ment of the disease.

P048 | Evaluation of a portable light device for
phase advancing the circadian rhythm in normal
sleepers

L. Lack; N. Lovato; T.Y. Lau

Flinders University of South Australia, Bedford Park, Australia

Introduction: This study evaluated the effectiveness of a head

mounted portable light device, Re‐Timer, in phase advancing the

circadian rhythm of healthy sleepers in a home setting. The Re‐Timer

was designed to address the limitations of traditional bright light

boxes, making it more practical and efficient for administering light

therapy.

Methods: Eighteen healthy participants underwent a within‐subject
design treatment protocol, consisting of seven consecutive mornings

of using Re‐Timer compared with the same procedure but not using

Re‐Timer. Circadian phase was measured using salivary dim light

melatonin onset (DLMO) and subjective sleepiness was assessed as a

complement to DLMO.

Results: After using the Re‐Timer for seven mornings, a significant

phase advance of 61 min in DLMO compared to a 10 min delay in

the no light control condition was observed. However, subjective

sleepiness did not differ over the seven mornings between the two

conditions. A few minor and transient side effects were experienced

by participants but no treatment was required.

Discussion: The Re‐Timer is an effective and safe device for advanc-

ing the circadian rhythm of healthy sleepers at home. Future research

on its clinical utility could make Re‐Timer a practical and affordable

way to self‐administer bright light therapy for sleep disorders.

P049 | Imaging individual differences in the
response of the circadian system to light

E.M. Mcglashan; G.R. Poudel; P. Vidafar; S.P. Drummond;
S.W. Cain

Monash Institute of Cognitive and Clinical Neurosciences, School of
Psychological Sciences, Monash University, Melbourne, Australia

There are significant inter‐individual differences in circadian timing

and function, largely driven by differences in the synchronisation of

the circadian system to light. Although attempts have been made to

image the function of the neurological master clock (suprachiasmatic

nucleus; SCN), how individual differences in this response relate to

in‐laboratory markers of circadian function has not been studied. We

investigated suprachiasmatic area (SCA) activation in response to

light in healthy participants who underwent in‐laboratory measures

of circadian timing (dim‐light melatonin onset) and melatonin sup-

pression to 100 lux (a measure of circadian light sensitivity). We

found strong, significant correlations between melatonin timing,

melatonin suppression and activation in the SCA in response to 100

lux light exposures (relative to dark periods using fMRI BOLD

responses). This indicated that later circadian timing and increased

melatonin suppression (i.e., increased circadian light sensitivity) were

associated with increased SCA activation in response to light. We

conclude that functional imaging of the SCA in response to light

relates to standard in laboratory markers of circadian function and

may provide informative clinical information in the future.
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P050 | Fixed sleep schedules prior to an in‐lab
study: Individual differences in sleep and
circadian timing

W. McMahon1,2; S. Ftouni1,2; A. Phillips1; S. Drummond1;
S. Lockley1,2,3,4; S. Rajaratnam1,2; C. Anderson1,2

1School of Psychological Sciences and Monash Institute of Cognitive and
Clinical Neurosciences, Monash University, Clayton, Australia,
2Cooperative Research Centre for Alertness, Safety and Productivity,
Melbourne, Australia, 3Division of Sleep and Circadian Disorders,
Departments of Medicine and Neurology, Brigham and Women's
Hospital, Boston, USA, 4Division of Sleep Medicine, Harvard Medical
School, Boston, USA

Introduction: Many sleep and circadian studies require participants

to adhere to strict structured sleep‐wake schedules prior to in‐
laboratory testing. While this is designed to stabilise and satiate

sleep prior to admit, this may, for some individuals, change their

sleep and wake times to occur at a less optimal circadian time, which

could adversely impact sleep parameters and make them more vul-

nerable to sleep deprivation in the laboratory. We investigated the

differences between participants’ habitual sleep and structured sleep

over a three‐week lead‐in to a 40h sleep deprivation study, and

examined whether these differences impacted participants’ perfor-

mance in the laboratory.

Methods: Sixteen healthy young adults completed a three‐week

period of sleep monitoring (actigraphy plus sleep diaries) during one

week of habitual sleep and two weeks of structured sleep with con-

sistent bed‐ and wake times. Circadian phase was assessed via sali-

vary DLMO during both habitual sleep and the structured sleep

period. Participants then underwent a 40‐hr sleep deprivation period,

with cognitive tests throughout.

Results: Participants’ bed‐ and waketimes were significantly earlier

in their structured sleep compared to their habitual timing. At a

group level, participants’ phase did not change, but 63% of individu-

als showed a phase advance while 37% showed a phase delay. Over-

all, we observed increased total sleep time and sleep efficiency in

structured sleep schedule compared to habitual sleep, and decreased

variability in sleep timing. Approximately 30% of individuals, though,

experienced poorer sleep during their structured schedule.

Discussion: Our results show that adherence to a structured sleep

schedule prior to a sleep study admit can result in poorer sleep out-

comes, though there is considerable individual variability. Adhering

to a sleep schedule for two weeks that causes a shift in circadian

timing may result in poorer quality sleep. Future studies should con-

sider individual circadian timing and sleep habits when setting struc-

tured sleep schedules.

P051 | Release properties of melatonin loaded
mesoporous silica materials

I. Moroni

Macquarie University, North Ryde, Australia

Introduction: Exogenous melatonin is used in the regulation of

sleep/wake cycles and it can aid in the treatment of circadian disor-

ders. However, melatonin has low bioavailability in the currently

available formulations. Moreover, tailored formulations to treat

diverse and specific circadian disorders are needed. Mesoporous sil-

ica materials can be efficient drug carriers as they are non‐toxic
biodegradable materials possessing high surface area, large pore vol-

ume and pore dimensions in the mesoscale.

Methods: This study focused on the preparation of mesoporous

silica materials for controlling the release of melatonin. Mesoporous

materials (MCM‐41) were synthesised and characterized through dif-

ferent physicochemical techniques (e.g. X‐Ray diffraction, scanning

electron microscopy, transmission electron microscopy), loaded with

melatonin at three different weight percentage (7.7, 19.3 and 22.9wt

%) and coated with polyacrylic acid (PAA). The in vitro release prop-

erties of these materials were investigated in simulated gastrointesti-

nal fluids under sink conditions. The viability and oxidative stress of

microglial cells (BV2) were tested.

Results: MCM‐41 with 19.3wt% of melatonin was the sample with

the highest percentage of melatonin and the lowest crystallinity, thus

it was chosen to proceed with it and coat it with PAA. The coated

materials appeared as particles embedded in the PAA polymer. The

release measurements revealed that in simulated intestinal fluids

PAA‐coated MCM‐41 slowed down the release profile of melatonin

in comparison to the dissolution of free hormone. Preliminary biolog-

ical assays revealed that both uncoated and PAA‐coated MCM‐41
with melatonin did not significantly increase apoptosis nor oxidative

stress production compared to the control (no treatment) when

added for 24h to BV2 cells.

Conclusions: The results of this projects are an attempt to obtain

an innovative formulation of melatonin for oral administration using

mesoporous silica particles coated with a polymer. The change in the

release profile of melatonin when loaded into PAA‐coated MCM‐41
is an important step towards the control of the hormone release.

More studies are needed to improve the formulation and they will

focus on the coating material and its properties.
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P053 | Betting on sleep restriction: Examining
the relationship between sleep and gambling
using online behaviour reporting

H. Thorne

Central Queensland University, Adelaide, Australia

Australians are prolific gamblers, losing more money gambling than

any other nation in the world. Australian gamblers also experience a

high degree of harm from gambling, including financial harm, relation-

ship harm, and physical health harm, for example, stress, anxiety, and‐
in extreme circumstances‐suicide. Gambling‐related harm may stem

from poor gambling decisions, such as spending more time or money

gambling than originally planned, or chasing losses. Sleep restriction

may play a role in gambling‐related harm, as being tired can impair cog-

nition, including decision‐making and assessments of risk. However,

little research has specifically examined whether a link exists between

gambling and sleep restriction. Gambling often occurs in environments

that are open late into the night, making the interaction between sleep

restriction and gambling of interest from a harm reduction standpoint.

The current study tracked the gambling behaviour and sleep patterns

of regular gamblers (N = 132, 28% female) for six days using online dia-

ries. Results showed a relationship between the two behaviours; with

significant between‐subjects correlations between gambling and sleep

(r = −0.20, p < 0.05). Lagged correlations were used to examine

whether the likelihood of one behaviour occurring was related to

another behaviour occurring the previous day. There were day‐by‐day
changes in sleep duration and gambling duration, in that engaging in a

lot of one behaviour the previous day leads to reduced engagement in

that same behaviour the following day. These findings demonstrate

that there is a relationship between sleep restriction and gambling.

This is the first study to show that sleep‐restriction and gambling are

related using real reports of gambling participation as opposed to a

gambling proxy (e.g., simulated gambling games), as well as one of the

first studies to examine the acute time resolution of gambling using

longitudinal data. To further the current research, the authors suggest

conducting more applied research, such as controlled laboratory stud-

ies, to investigate the effect that a lack of sleep may have on the real

gambling behaviour of regular gamblers, something that is notably

absent in the literature.

P054 | Characterising a putative EEG switching
biomarker in chronobiology

G. Zhu1; T. Ngo2

1School of Information Technology & Electrical Engineering, University
of Queensland, St Lucia, Brisbane, Australia, 2Mater Research Institute‐
UQ, Neurosciences & Cognitive Health Program, Translational Research
Institute and University of Queensland Faculty of Medicine,
Woolloongabba, Brisbane, Australia

Background: Alternating unihemispheric slow‐wave sleep is a well‐
established biological trait in birds and cetaceans. Other examples of

such switching activity include left‐right (hemispheric) alternations in:

(i) LFP activity during optomotor (binocular rivalry) behaviour in oso-

phila; (ii) relative nasal patency in several mammalian species (the

nasal cycle); (iii) HVC activity during birdsong; (iv) independent eye

movements in the sandlance and chameleon; and (v) SCN electro-

physiological activity and Per mRNA expression in rodents. In healthy

individuals, EEG interhemispheric oscillations (0.031–0.012Hz) over

central regions (C3 vs C4) have also been demonstrated during REM

sleep using a state space analysis method (Imbach et al., 2012).

Together these findings suggest left‐right brain switching activity

may be a fundamental neural mechanism and chronobiological mar-

ker across the animal kingdom.

Methods: This hypothesis was examined by applying a novel analy-

sis algorithm to an open‐access sleep database (UCDDB) containing

full overnight PSG recordings (mean=6.9hrs; range:5.9–7.7) from 25

adult human subjects (4 female, 21 male; mean age=49.96 years;

range:28–68) with suspected sleep‐disordered breathing (Heneghan,

2011). A laterality index and power spectral density were applied to 5s

epochs in EEG channels (C3 vs C4) using R and C++, with a 30s mov-

ing analysis window and the signal averaged across 150s segments.

Results: In all sleep stages and waking (W), switching was found in

all subjects and EEG frequency bands. On average, variation in left‐
right switch rate (Hz) was observed during W (0.076–0.084), light
sleep (0.073–0.088), deep sleep (0.082–0.094) and REM sleep

(0.082–0.090); and across Delta (0.073–0.082), Theta (0.083–0.094),
Alpha (0.084–0.093) and Beta frequencies (0.082–0.090).

Discussion: This finding supports an endogenous brain switching

trait in humans. The analysis algorithm can be readily applied to

other sleep EEG datasets, and will be further developed using other

methods (e.g., graph, entropy) and EEG channels (e.g., F3 vs F4, P3

vs P4). Cognitive, brain stimulation and genetic studies are also

needed to assess the trait's heritability, phylogeny along with poten-

tial occupational and clinical applications.

INSOMNIA AND SLEEP HEALTH

P055 | Stability of sleep duration over 3‐year
follow‐up: data from an Australian community‐
based cohort

Y.S. Bin1; M. Ding2; E. Stamatakis2; N. Nassar3; P. Cistulli1

1Sleep Group, Charles Perkins Centre, University of Sydney,
Camperdown, Australia, 2Prevention Research Collaboration, Sydney
School of Public Health, University of Sydney, Camperdown, Australia,
3Menzies Centre for Health Policy, Sydney School of Public Health,
University of Sydney, Camperdown, Australia

Introduction: Habitual sleep duration predicts morbidity and mor-

tality: adults with short and long sleep durations have higher health

risks compared to those sleeping 7‐8 hr. However, the stability of
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sleep duration over the life span and determinants of categorical

changes in sleep duration is unknown.

Methods: Longitudinal data from a sub‐sample of the 45 and Up

cohort study was analysed. Participants were N=56,034 (53.6%

female) community‐based volunteers from New South Wales aged

45 to 107 at baseline in 2006‐2009 and who completed follow‐up
survey 3 years after baseline assessment. Categorical changes in

self‐reported sleep duration between baseline and follow‐up was

examined as the main outcome.

Results: At baseline, 13.7% of participants reported short sleep of ≤6

hr and 17.2% had long sleep of ≥9 hr. Mean sleep duration decreased

minimally from baseline to follow‐up (‐1.2 min, 95% CI ‐0.6 to ‐1.8
min). On follow‐up, persistence in sleep duration was seen in the

majority (persistent normal 54.4%, persistent short/long 17.7%), while

14.6% had changed from normal to short/long sleep, and 13.5% had

adopted normal sleep duration. Of those with short sleep at baseline,

48.5% increased sleep by 1‐2 hr on follow‐up, while 53.3% of those

with long sleep had decreased sleep by 1‐2 hr. Further analyses for the

conference will examine baseline demographics, health behaviours,

and medical conditions as predictors of changes in sleep duration.

Conclusions: Initial results suggest sleep durations are not stable

even over a short follow‐up period of 3 years. Approximately half of

those with short/long sleep duration had moved towards normal

sleep on follow‐up. The findings could have major implications, sug-

gesting (i) that associations between habitual sleep duration and

health outcomes have been underestimated and (ii) that sleep dura-

tion may be more modifiable than previously expected.

P056 | Cognitive performance misperception in
patients with Insomnia Disorder

J. Boardman; A. Mellor; L. Mascaro; S. Drummond

Monash University, Notting Hill, Australia

Introduction: Insomnia Disorder (INS) is generally characterised by an

objective‐subjective discrepancy in total sleep time (TST), where INS

underestimate objectively‐measured TST. Similarly, diagnostic criteria

require INS to report impaired daytime functioning, and this often relates

to cognition. However, there is no consistent evidence of objective cogni-

tive deficits in INS. This apparent objective‐subjective discrepancy in cog-

nitive performance suggests INS may be characterised by a cognitive

performance misperception (CPM), just as it is characterised by a sleep

state misperception. No prior research has directly examined if INS can

accurately assess performance on a specific cognitive task. In the present

study, we did just that, for a working memory task.

Method: Twenty‐five good sleepers (GS; 12 F, Mean Age = 32.4 ±

7.1) and 25 patients with DSM‐IV primary insomnia (INS; 12 F, Mean

Age =32.3 ± 7.2 ) participated. Participants wore an actigraph for one

week while completing a daily sleep diary. Sleep state (mis)perception

was calculated as the average daily deviation between actigraphy and

diary‐based TST. At the end of the week, participants completed an

N‐back task with 4 levels (0‐,1‐,2‐,3‐back). Objective performance was

measured as task accuracy. Subjective performance was measured as

self‐reported accuracy. Cognitive performance (mis)perception was

calculated as the deviation between objective/subjective accuracy.

Results: GSs overestimated actigraphy‐based TST, while INS under-

estimated TST (p<0.0001). All participants showed CPM: they under-

estimated task performance on 2‐back and 3‐back (accuracy

modality x difficulty interaction, p < 0.001). However, the interaction

between CPM and Group was not significant (p = 0.463), indicating

CPM did not differ between GSs and those with INS.

Discussion: As expected, INS showed sleep state misperception,

underestimating their daily TST. Surprisingly, though, INS did not

show a cognitive performance misperception different to GSs. This

finding is inconsistent with the “objective‐subjective discrepancy” in

cognitive performance described in the literature. This may be

because diagnostic interviews do not ask patients about performance

on specific cognitive tasks where performance can be verified. Thus,

subjective cognitive deficits may instead reflect actual real‐world def-

icits (i.e., there is no discrepancy with correct measurements).

P057 | What unique demographic and lifestyle
factors contribute to the risk of SWD in shift
workers?

L. Booker1,2,3; M. Barnes1,5; P. Alvaro; A. Collins1; C.L. Chai-
Coetzer4; M. McMahon1; S. Lockley2,3; S. Rajaratnam2,3;
M. Howard1,2,3; T. Sletten2,3

1Institute for Breathing and Sleep, Austin Health, Heidelberg, Australia,
2Monash University, Clayton, Australia, 3CRC for Alertness, Safety and
Productivity, Melbourne, Australia, 4Flinders Medical Centre, Bedford
Park, Australia, 5University of Melbourne, Parkville, Australia

Understanding why some people cope better than others to shift work

schedules is complicated. Shift work conflicts with the timing of a per-

son's circadian rhythm and consequently, shift workers often experi-

ence impaired sleep. A high proportion (20‐30%) of shift workers are

particularly sensitive to this conflict and as such exhibit chronic sleep

insufficiency and experience more severe excessive daytime sleepi-

ness or insomnia symptoms resulting in a circadian rhythm sleep disor-

der known as shift work disorder (SWD). Under similar work‐related
environments some shift workers still can't cope with shift work, indi-

cating that there is a proportion of individual variability that remains.

Factors including biological, demographic, lifestyle, social and person-

ality components vary amongst shift workers and might be a reason

for the differences. Research specifically within the healthcare sector

is needed due to the uniqueness of the work and demographic make‐
up of the industry, resulting in the potential for different individual

predictors of SWD risk compared to other industries. The aim of this

study was to compare individuals at low and high risk for SWD and

explore the demographic and lifestyle differences that separate them.
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Cross‐sectional data from a sample of healthcare shift workers

recruited for a clustered randomised controlled trial was used to evalu-

ate factors related to SWD. Participants completed an online survey

consisting of demographic and lifestyle questions as well as the follow-

ing validated tools; the Shift Work Disorder Questionnaire (SWDQ),

Sleep Hygiene Index (SHI), and Horne‐Ӧstberg Morningness‐Evening-
ness Questionnaire (MEQ). We evaluated factors related to partici-

pants being at high vs low risk for SWD. 202 participants were

recruited. 97% were female, with an average age of 35.28 (SD=12).

Nearly one third, (29%, n=59) were at high risk of SWD. Univariate

analysis revealed that SHI (p<0.001) and MEQ (p<0.001) were signifi-

cantly related to SWD risk. In a logistical regression model SHI was the

most significant factor related to SWD risk (OR=1.09, C.I= 1.04‐11.14)
followed by MEQ (OR= .93, C.I=.89‐.98). Using standardised odds

ratios, the odds of being at high risk for SWD increased by 84%

(OR=1.84) per one standard deviation increase in the SHI. Results

highlight the importance of good sleep hygiene and suggests that

increased knowledge of good practices may reduce the risk of SWD.

P058 | Autistic tendency in a non‐clinical
sample is associated with increased PSQI scores

R. Laycock; K. Anderson; C. Bedford; L. Cliffe; C. Viola;
R. Conduit

RMIT University, Melbourne, Australia

Introduction: It is now well established that sleep problems are

prevalent in children and adults with Autism Spectrum Disorders

(ASD). With growing acceptance that Autistic traits lie along a spec-

trum or continuum extending into the sub‐clinical, normal population,

the possibility exists that comorbid symptomology also extends into

the normal population alongside autistic traits. The aim of the pre-

sent study was to investigate the relationship between autistic traits

and sleep problems amongst individuals without a diagnosis of an

ASD across the community.

Methods: Participants were recruited via advertisements to com-

plete an online survey to assess autistic tendency indicated by Aut-

ism‐Spectrum Quotient (AQ) and sleep problems indicated by

Pittsburgh Sleep Quality Index (PSQI).

Results: N=73 participants to date have completed both question-

naires (mean age 22.8 years; 29% males). Average score on the AQ

was 17.2 (8.20). Overall average score on PSQI was 5.38 (2.92), with

43% of the respondents being classed as poor sleepers (PSQI > 5;

Buysse et al., 1989). There was a significant overall correlation

between global AQ and PSQI scores, r = 0.359, p = 0.002. PSQI also

significantly correlated with the subscales: Social Skills = r = 412, p<

.001, Attention Switching: r = 0.427, p <0.001, Communication: r=

0.281, p = 0.016, Imagination: r = 0.264, p = 0.024, but not Atten-

tion to detail: r = ‐0.039, p = 0.742.

Discussion: This is the first study to demonstrate that ASD traits

extending into the normal population are related to sleep problems.

Future work needs to consider the causal relationship between these

measures. It may be that the cognitive profile of individuals with

autistic‐like traits is related to specific aspects of sleep maintenance.

Reference: Buysse, D. J., et al. (1989). Psychiatry Research, 28(2),

193‐213.

P059 | Executive function improves following
acoustic slow wave sleep enhancement with a
novel, automated device

C. Diep1,2; S. Ftouni1,2; J. Manousakis1; S. Drummond1;
C. Nicholas3; C. Anderson1,2

1Monash University, Notting Hill, Australia, 2CRC for Alertness, Safety
and Productivity, Notting Hill, Australia, 3Melbourne University,
Melbourne, Australia

Introduction: Slow wave activity (SWA) is essential for cortical

reorganisation and cognitive function. Given the importance of SWA

in maintaining optimal brain function, enhancing SWA is a clear tar-

get for improving cognitive function. While acoustic stimulation

enhances SWA in younger and older adults, no study has examined

the impact of in middle age. Beyond the age of 30 years, SWA

reduces considerably, becoming severely depleted by age 50, despite

a critical need for maximal cognitive capacity within the workforce

at this time. Given this age group represents an important target for

SWA enhancement, we examine the effect of acoustic stimulation

using a novel automated device on SWA and cognitive function in

middle aged men.

Methods: Twenty‐four healthy adult men aged 35‐48 years partici-

pated in a randomized, double blind, cross‐over study involving two

nights in the laboratory (baseline/night 1 + experimental/night 2) on

two occasions, with a one week wash‐out. Participants wore a novel

device (SmartSleep, Philips) which either: (i) delivered auditory tones

timed to enhance SWA (STIM) or (ii) monitored sleep without audi-

ble tones (SHAM). Measures of executive function were completed

at 2‐4 hr post habitual wake. Data were scored for SWS and power

spectra in delta (0.5‐4Hz) and slow oscillation (<1Hz) bandwidths.

Results: Relative to SHAM, STIM significantly increased all‐night
power spectra within the delta frequency, which was maximal at

1Hz. While there were large inter‐individual differences, the majority

of participants exhibited SWA enhancement, with an average 12.3%

increase in SWA. Performance was greatly improved following one

night of STIM for multiple measures of executive function, including

letter fluency, category fluency, and working memory. The percent-

age of performance improvement was significantly correlated with

the percentage of SWA enhancement.

Conclusion: These findings demonstrate enhancement of SWA

with an automated acoustic device in middle aged men, which
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improves next day executive. Our study is the first to demonstrate

improvements in all night power spectra, and highlight the impor-

tance of examining inter‐individual differences to acoustic stimula-

tion of SWA and cognitive improvements.

P060 | A qualitative study of sleep in parents
of children with Type 1 diabetes

G. Boston; S. Boucher; A. Yogarajah; B. Galland; B. Wheeler

University of Otago, Dunedin, New Zealand

Background: Type 1 diabetes mellitus (T1DM) is a common

chronic illness of childhood. Parents of children with T1DM assume

much responsibility for diabetes caregiving, including significant

nighttime care. Thus, this study aimed to explore the range of dia-

betes‐specific factors that affect parental sleep; the nature of such

sleep disturbance; the flow‐on effects on daytime functioning and

parenting; and proposed solutions to decrease the burden of night-

time diabetes caregiving and improve parental sleep.

Methods: Purposive sampling identified parents of children ≤ 18

years of age with T1DM living in Otago/Southland. Semi‐structured
interviews were conducted face‐to‐face or via videoconference

(ZoomTM). Ten mothers were interviewed, with interviews among

ten fathers underway. Interviews were audio‐recorded, transcribed,
and subsequently content analysis conducted to identify relevant

themes.

Results: Preliminary analysis highlighted numerous diabetes‐specific
factors leading to decreased parental sleep duration, increased awak-

enings and poor quality sleep. Such factors included; fear of noctur-

nal hypoglycaemia, need for nocturnal blood glucose monitoring and

insulin administration, and diabetes‐technology (continuous glucose

monitoring (CGM) alarms, insulin pump failures). Sleep disturbance

had flow‐on effects on work performance and relationships, and

resulted in significant fatigue. Solutions advocated to improve sleep

included specific nocturnal diabetes management education and use

of CGM. Specific differences in the respective experiences of moth-

ers and fathers will be examined as interviews are completed.

Discussion: Numerous diabetes‐specific factors contribute to sig-

nificant parental sleep disturbance. Regularly reviewing recommenda-

tions for nighttime diabetes management may help to improve

parental sleep. Further research is required to investigate whether

such findings are consistent nationwide.

P061 | Does treating a client's insomnia
improve mental health and relationship
satisfaction in the bed partner?

K. Hamill1; A. Mellor1; L. Mascaro1; M. Jenkins4; P. Norton1;
D. Baucom3; S. Drummond1,2

1Monash Institute Of Cognitive And Clinical Neurosciences , Clayton,
Australia, 2Department of Psychiatry, University of California,
San Diego, United States of America, 3Department of Psychology and
Neuroscience, University of North Carolina, Chapel Hill, United States of
America, 4Child and Adolescent Research Center, Rady Children's
Hospital, San Diego, United States of America

Introduction: Individuals with insomnia have higher rates of psy-

chiatric comorbidities and lower quality of life. Those with sleep

onset insomnia are more likely to report relationship problems. Cog-

nitive Behavioural Therapy for Insomnia (CBTI) has been shown not

only to improve sleep but also mental health. Sleep is often a dyadic

process, with 60% of Australian adults sharing a bed. However, no

data exist on how the partner is affected by insomnia and its treat-

ment. We provide preliminary data on how the partner's sleep, men-

tal health and relationship satisfaction are affected after behavioural

insomnia intervention.

Methods: Sixty‐two couples (19‐80 years) enrolled in a RCT were

allocated to Partner‐Assisted or Individual insomnia treatment. All

treatments were based on CBTI and consisted of 7 weekly 1‐hr ses-
sions. Clients were diagnosed with Insomnia Disorder via the DUKE

structured Interview for Sleep Disorders. Couples completed ques-

tionnaires and diaries assessing sleep(Insomnia Severity; ISI; Sleep

Efficiency, SE), depression symptoms (Patient Health Questionnaire‐
9) and relationship satisfaction (Dyadic Adjustment Scale; DAS; Com-

munication Patterns Questionnaire; CPQ), pre‐ and post‐treatment.

Paired‐sample t‐tests examined change in partners from baseline (BL)

to post‐treatment (PT). Regression models assessed the impact of

treatment condition (Individual vs partner‐assisted) and improve-

ments in client sleep on partner variables.

Results: Overall, partners’ sleep improved pre‐ to post‐treatment:

ISI BL = 4.7±4.6 vs PT = 2.7±3.8 (p=.000); diary SE BL = 87.0±8.3%

vs PT = 90.3±8.9% (n=52; p=.011). Depression symptoms (BL PHQ9

= 2.5 ±2.6 vs PT = 1.8±2.1, p=.006) and relationship satisfaction (BL

DAS = 117.6 ±13.7 vs PT = 120.3 ±14.3; p=.005, BL CPQ Demand

= 19.31± 10.90 vs PT = 15.39 ±8.09) significantly improved. None

of the regression models were significant.

Conclusion: Our results show, for the first time, treating clients’
insomnia resulted in improvements in partners’ sleep, depression

symptoms, and relationship satisfaction. Importantly, improvements

occurred despite the fact partners, on average, were in the non‐clini-
cal range for all measures. Focusing on the subset with clinical symp-

toms at BL may reveal different results, especially related to the

influence of improvements in the client's sleep and/or inclusion of

the partner in the intervention.
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P062 | Clinical Profile of Suvorexant in Phase‐
3 Trials

W. Joseph Herring

Merck & Co., Inc., Kenilworth, United States

Introduction: Orexin receptor antagonists provide a new

approach to treating insomnia by blocking orexin‐mediated wake-

fulness. This approach differs from most current insomnia drugs

which promote sleep by enhancing GABA inhibitory effects.

Suvorexant is a first‐in‐class orexin receptor antagonist for treating

insomnia, that became available in Australia in 2017 at doses of

15mg (≥65y) or 20mg (<65y). We report here on its clinical pro-

file in Phase‐3 trials.

Methods: We analyzed pooled data from two randomized, double‐
blind, placebo‐controlled, parallel‐group, 3‐month trials in non‐elderly
(18‐64 year) and elderly (≥65 year) patients with insomnia. Two age‐
adjusted (non‐elderly/elderly) dose regimes of 20/15 mg and 40/

30 mg were evaluated; this report focuses on the clinically relevant

20/15 mg dose regime. Both trials included a double‐blind placebo‐
controlled run‐out to assess rebound insomnia and withdrawal. Effi-

cacy was assessed by patient‐reported outcomes and by objective

polysomnographic (PSG) endpoints in a subgroup of ~75% of

patients. Safety was assessed by adverse events.

Results: Suvorexant 20/15 mg (N = 493 treated) was effective

compared to placebo (N = 767 treated) on patient‐reported and PSG

sleep maintenance and onset endpoints at Night‐1 (PSG endpoints)/

Week‐1(subjective endpoints), Month‐1 and Month‐3, except for

PSG sleep onset at Month‐3. Suvorexant 20/15mg was well‐toler-
ated, with 3% of patients discontinuing due to adverse events over

3 months. Somnolence was the most common adverse event (6.7%

vs. 3.3% for placebo). There was no clear evidence of rebound or

withdrawal signs or symptoms when suvorexant was discontinued.

Suvorexant did not appear to significantly alter PSG sleep architec-

ture or the EEG power spectral profile. Suvorexant had a similar clin-

ical profile in elderly vs. non‐elderly adults and men vs. women.

Discussion: Suvorexant 20/15mg was effective and well‐tolerated
for the treatment of insomnia in Phase‐3 trials.

P063 | Factors associated with poor subjective
sleep quality in female athletes

Y. Kawasaki1; T. Kasai2; M. Kitade1

1Department of Obstetrics And Gynecology, Juntendo University School
Of Medicine, Tokyo, Japan, 2Cardiovascular Respiratory Sleep Medicine,
Juntendo University School of Medicine, Tokyo, Japan

Introduction: Sleep is recognized as an important recovery period

following exercise. This should be taken into account by athletes. In

general, women do not fulfil their sleep needs and consequently may

have poor sleep quality and health related quality‐of‐life (QOL).

The reason for this may be multifactorial. However, considering

the facts that women complain more about their sleep quality com-

pared with men, and that sleep problems is more prominent follow-

ing menopause, there is a possibility that female athletes have poor

subjective sleep quality in association with menstrual disorders.

Methods: In 215 female athletes, we conducted the survey using

following questionnaires: Pittsburgh Sleep Quality Index (PSQI) for

subjective sleep quality, Japanese Version of the Epworth Sleepiness

Scale (JESS) for subjective sleepiness, and short form (SF)‐8 for health‐
related QOL. Data regarding sports, lifestyle, and bedroom environ-

ments were also collected and relationships between poor subjective

sleep quality (i.e. PSQI ≥6)　and those variables were assessed.

Results: Overall, 105 participants had poor subjective sleep quality

(48.8%), and also had more sleepiness and impaired health related

quality of life. Multivariate stepwise logistic regression analysis

determined that in addition to lower sleep efficiency, habitual drink-

ing, bathing within 2 hr before going to bed, and environmental

noise, presence of menstrual disorders was independently associated

with poor subjective sleep quality (odds ratio, 1.96; p=0.046).

Discussion: In female athletes, presence of menstrual disorders in

addition to lower sleep efficiency, habitual drinking, bathing within 2

hr before going to bed, and environmental noise may impair subjective

sleep quality. Thus, interventions for menstrual disorders and other

factors may be a promising strategy to support female athletes.

P064 | The effect of shift‐work and sleep
disorders on the mental health of Victorian
paramedics

W. Khan; M. Jackson; R. Conduit; G. Kennedy

RMIT University, Bundoora, Australia

Introduction: Shift work, especially in a healthcare context, is

important for sustainability and stability of modern society. Shift

workers often perform their duties in conflict with their circa-

dian rhythm, which can have a negative impact on their sleep and

daytime functioning. In particular, paramedics are an increased risk

of sleep disorders, mental health issues, accidents, injuries, and fati-

gue due to the nature of their job. This study aimed to investigate

the prevalence of sleep and mental health issues, and the impact of

shift work and sleep disorders on the mental health of active para-

medics.

Methods: Victorian paramedics were invited to complete an online

survey to assess stress (Perceived Stress Scale; PSS), mental health

(Beck Depression Inventory; BDI, and State‐Trait Anxiety Inventory;

STAI), sleep (Epworth Sleepiness Scale; ESS, Insomnia Severity Index;

ISI, Barger Shift‐work Disorder Screening Questionnaire; SDSQ and

Morningness‐Eveningness Questionnaire; MEQ) and fatigue (Fatigue

Severity Scale; FSS). A stepwise linear regression was conducted to

test predictors of depression and anxiety.
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Results: N=146 paramedics from Victoria have participated to date

(mean age=39.49±12.3 years; 44.3% males). The majority of the para-

medics worked on rotating shifts (86%), followed by rural (7%) and

fixed shifts (7%). Significant anxiety (STAI>36) was reported by 60%

of the respondents, and 32% reported moderate to severe depression

(BDI>7). Half of the respondents were at risk of Shift Work Sleep

Disorder, 33% reported Clinical insomnia (ISI>14), 78% reported sig-

nificant Fatigue (FSS>4), and 23% reported Excessive daytime sleepi-

ness (ESS >10). The majority were an Intermediate chronotype (57%),

followed by morning type (32%), and evening type (11%). Insomnia

was a major predictor of depression (p<0.001, R2=.33) and anxiety

(p<0.001, R2=.33). After inclusion of fatigue, stress, BMI, and Chrono-

type, the model predicted 53% of the variance in depression

(p<0.001) and 50% of the variance in anxiety (p<0.001).

Discussion: Paramedics reported high levels of mental health and

sleep issues. Insomnia symptoms appear to be having a significant

impact on depression and anxiety of paramedics. Addressing sleep issues

in paramedics may help to reduce the burden of depression and anxiety.

P065 | Relationships between sleep, mental
health and post‐migration difficulties in newly
arrived Syrian refugees.

J. Lies; L. Jobson; S. Drummond

Monash University, Clayton, Australia

Background: Sleep disturbances are common in those who experi-

ence traumatic events, such as escaping from a war zone and forced

displacement. Since the start of the Syrian conflict in 2011, 5.6 mil-

lion people fled to neighbouring countries. Very little is known about

the impact of these specific stressors on sleep or sleep‐mental health

relationships.

Methods: Newly arrived 55 Syrian refugee adults (age = 44±17

years), 65%F, resettled in Australia 17±7 months prior were

recruited from community groups in Melbourne, Australia. At Time

1, the participants completed a set of demographic questionnaire

and was given a 7‐day sleep diaries to take home. At Time 2, they

completed a set of paper‐and‐pen questionnaire and the sleep diaries

was collected. Cross‐sectional descriptive design was employed to

characterize self‐reported sleep profiles, mental health, and post‐
migration difficulties.

Results: Sleep diaries show average total sleep time = 497±98.4

min (range 237.0‐766.9 min) and sleep efficiency = 88.1±6% (range

57.0‐96.1%). Mean Insomnia Sleep Index (ISI) score was 8.3±5.9

(range 0‐23) and Pre‐Sleep Arousal Scale (PSAS) was 25.9± 9.1

(range 16‐60). Greater posttraumatic stress disorder symptoms were

associated with higher ISI scores (r=.32, p < 0.05) and PSAS scores

(r=.28, p < 0.05). Increased anxiety symptoms were correlated with

reduced sleep efficiency (r=‐.29, p < 0.05). Higher depression symp-

toms were associated with higher ISI scores (r=.31, p < 0.05).

Increased age was correlated with increased anxiety (r=.93, p <

0.001), higher PSAS scores (r=.27, p < 0.05), and lower sleep effi-

ciency (r=‐.34, p < 0.05). Post migration stress was not associated

with any sleep measure.

Discussion: In the face of exposure to pre‐and‐post‐migration

trauma, this group of participants are generally healthy sleepers, with

a subset who experience poor sleep. Interestingly, despite their over-

all healthy sleep profiles, the expected relationships between sleep

and mental health symptoms were observed.

P066 | Complementary and alternative
medicine (CAM) use by Australians with sleep
disorders: a descriptive study

V. Malhotra; J. Harnett; K. Wong; B. Saini

University of Sydney, Sydney, Australia

Introduction: Complementary and alternative medicine (CAM)

approaches to healthcare are a growing market worldwide and in

Australia. It is known that patients with sleep disorders often do not

engage with conventional health care systems and it is possible that

some individuals may use CAMs in a self‐treatment paradigm. How-

ever little is known about the characteristics, reasons, extent/typol-

ogy of CAM use in Australians with sleep disorders; exploring these

issues is the aim of the current study.

Method: Data from a previously conducted nationally representa-

tive cross‐sectional online survey involving 2019 Australian adults

and their CAM use was analysed specifically for cases reporting

sleep disorders. Following descriptive analyses, various group com-

parisons regarding CAM use in sleep (SD)/non‐sleep (Non‐SD) cases

were conducted using chi square tests.

Results: Of the 2019 respondents completing the online survey,

265 (13%) reported sleep disorders. The median age bracket of this

SD group was 40‐50 years, 54.7% were females, with a mean quality

of life score (SF‐20) of 44.8±23.3. The SD group had a significantly

higher level of comorbid conditions. Of the 265 SD group partici-

pants, 169 (63.8%) reported CAM use; this was significantly higher

than the 50.6% CAM users in the Non‐SD group, p<0.001. Massage

therapists and Chiropractors were the main CAM practitioners con-

sulted by CAM users in the SD group. The average annual spend on

CAMs was AUD 160.0± 545.0 in the SD group compared to AUD

62.8±251.0 in the Non‐SD group, p=0.005. Interestingly, a higher

proportion of SD group participants (97%) also reported consulting

with General Practitioners compared to the Non‐SD group (89.3%),

p<0.001.

Conclusion: CAM use appears to be more prevalent in Australians

with sleep disorders compared to the general population; also CAM

use in those with sleep disorders may be concurrent with conven-

tional medical care. Patient safety may need to be considered by

checking for drug‐herb interactions. In CAM users with sleep
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disorders, reasons for seeking CAMs may reveal important informa-

tion that can help conventional practitioners to change or tailor

treatments or integrate treatment modalities to better fit patient

choice.

P067 | Sleep and stress in adolescents: the
roles of coping and cognitive pre‐sleep arousal.

S. Maskevich1; A.J. Cassanet*1; N.B. Allen3; J.A. Trinder2;
B. Bei1

1Monash Institute of Cognitive and Clinical Neurosciences, School of
Psychological Sciences, Monash University, Australia, 2Melbourne School
of Psychological Sciences, University of Melbourne, Australia,
3Department of Psychology, University of Oregon, Eugene, 97403, OR,
USA

Introduction: Existing literature points to the importance of pre‐
sleep cognitive arousal (PSA; increased mental activity before sleep)

and coping in the relationship between stress and sleep. For exam-

ple, higher cognitive PSA is associated with insomnia symptoms in

adolescents. This study aims to examine (1) whether cognitive PSA

mediates the relationship between stress and sleep onset latency

(SOL), and (2) whether coping moderates the effect of stress on PSA

in adolescents during restricted (school) and unrestricted (vacation)

sleep opportunities.

Methods: Participants were 146 (77 females) adolescents (M=16.2,

SD=1.0) recruited from the community. Actigraphy assessed daily

sleep over the last week of a school term and the following two‐
week vacation. Self‐report measures included the Pittsburgh Sleep

Quality Index, Inventory of High‐School Students Recent Life Experi-

ences (stress), Pre‐Sleep Arousal Scale, and the Brief COPE. All ques-

tionnaires were administered online during the last two weeks of

school term and repeated during the second week of the subsequent

vacation. Hypotheses were tested using path analyses.

Results: During both school and vacation, higher cognitive PSA

mediated the relationship between higher stress and longer self‐
report SOL (p < .01). During vacation, higher PSA also mediated the

relationship between higher stress and longer actigraphy SOL (p <

.05). The direct effects from stress to actigraphy and self‐report SOL

were not significant for either time points. During vacation (but not

school), problem‐focused and avoidant coping moderated the rela-

tionship between stress and PSA (both p‐values < .05), such that

more frequent use of both coping strategies was associated with

reduced effect of stress on cognitive PSA.

Discussion: Cognitive PSA and coping may be two modifiable fac-

tors influencing how stress affects adolescents’ sleep onset. Inter-

ventions that reduce cognitive arousal at bedtime may shorten

adolescents’ sleep onset during both school and vacation. Further,

the use of coping strategies might be protective against the effects

of stress on pre‐sleep arousal, especially during the vacation period.

P068 | Treating subclinical and clinical
symptoms of insomnia with a mindfulness‐based
smartphone application: A pilot study.

T. Low; H. Meaklim; R. Conduit; M. Jackson

RMIT University, Bundoora, Australia

Introduction: Mindfulness‐based interventions are emerging as a

promising treatment option for insomnia. Research to date has

focused on face‐to‐face interventions despite the availability of

mindfulness‐based smartphone applications. This study aimed to

investigate the effectiveness of a mindfulness‐based smartphone

application for improving sleep quality, insomnia severity, pre‐sleep
arousal, and mood.

Method: Twenty‐three adults with insomnia (subthreshold and clin-

ical insomnia of moderate severity as measured by the Insomnia

Severity Index (ISI)) were randomised to a mindfulness or progressive

muscle relaxation (PMR) smartphone application group. All partici-

pants used their allocated smartphone application over a 40 or 60‐
day intervention period and completed self‐report measures of

insomnia severity, total wake time, cognitive and somatic pre‐sleep
arousal, and mood (daytime positive and negative affect) at baseline

and follow‐up.

Results: Participants ISI scores at baseline were in the subclinical

insomnia (n = 15) and clinical insomnia of moderate severity (n = 8)

range. A series of 2 × 2 factorial analysis of variances were con-

ducted and revealed no significant Group x Time interaction effects.

However, main effects of time were observed for insomnia severity,

self‐reported TWT, cognitive pre‐sleep arousal, and daytime positive

and negative affect (p<.05). There were no observed main effects of

time for somatic pre‐sleep arousal (p = .06). The mindfulness group

had higher daily usage of the application throughout the study than

the PMR group (46.1 vs. 36.4 sessions).

Discussion: The results of this study indicate that both mindful-

ness and PMR have the potential to improve insomnia symptoms

when delivered via a smartphone application. Future studies with lar-

ger sample sizes and a no‐treatment control group will hopefully

continue to investigate the possibility for mindfulness‐based smart-

phone applications to be used as a self‐help option for those with

insomnia.

P069 | Healthy adolescent sleep patterns for
improved psychosocial and educational
outcomes: A systematic review

G. Micic; M. Gradisar

Flinders University, Adelaide, Australia

Introduction: It has been established that interventions targeting

adolescent sleep can ultimately improve their sleep knowledge and
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behaviours. The purpose of this systematic review was to examine if

interventions improve adolescents’ psychosocial outcomes above

and beyond sleep (secondary outcomes e.g., lifestyle and educational

outcomes).

Methods: A literature search was conducted to identify studies

using interventions that aimed to improve adolescent sleep and

associated mental/physical outcomes. Data were collected from 33

articles published in the past 25 years. The sample size of the stud-

ies ranged from 3 to 1545 (mean=113, median=33) for experimental

conditions and 14 to 2168 (mean=185, median=46) for the control

conditions.

Results: Ten of the 33 studies were randomised controlled trials,

14 studies were before‐ and after‐intervention studies, one was a

placebo crossover trial and the remaining nine were cluster‐rando-
mised trials. The age range of adolescents in the treatment group

ranged from 10 to 25 years. Results suggest that sleep interventions

improve depression, fatigue, sleepiness and cognitive functioning.

Therapies targeting clinical adolescents are more efficacious than

non‐clinical samples and incubation effects exist for factors beyond

sleep, which are unapparent pre‐post intervention.

Discussion: Findings suggest that in addition to improving immedi-

ate sleep‐related factors (e.g., sleep quality, hygiene and timing);

sleep interventions have the capacity to improve psychological well-

being, lifestyle and educational outcomes.

P070 | Sleep complaints, regardless of
insomnia, are associated with worse sleep and
mental health during pregnancy

J.J. Lee1,2; L. Shen1; D. Neemia1,2; C. Fulgoni1; R. Manber3;
B. Bei1,2

1Monash University, Clayton, Australia, 2Centre for Women's Mental
Health, Royal Women's Hospital, Melbourne, Australia, 3Department of
Psychiatry and Behavioral Sciences, Stanford University, Palo Alto, USA

Introduction: Insomnia Disorder (Insomnia) is diagnosed when

sleep complaints persist despite adequate sleep opportunity, and are

associated with clinically significant distress or impairment. During

late pregnancy, sleep complaints are common and multi‐factorial.
Not all women with sleep complaints meet the diagnostic criteria for

Insomnia. This study examined sleep‐related impairment and cogni-

tions, and mental health in women during the third trimester of

pregnancy.

Methods.: 159 first‐time mothers (age M±SD=33.4±3.4), with sin-

gleton pregnancy and without severe physical/psychiatric conditions,

completed the following assessments at 28‐30 weeks’ gestation:

Duke Structured Interview for Sleep Disorders, Insomnia Severity

Index (ISI), PROMIS Sleep Disturbance, Sleep Related Impairment,

Depression, and Anxiety Short Forms, Dysfunctional Beliefs and Atti-

tudes about Sleep Scale, and Glasgow Sleep Effort Scale. These

measures were compared amongst women who met criteria for

Insomnia (Insomnia Group), and those who did not, further separated

into High (ISI>7) and Low (ISI<8) Complaint Groups.

Results: 37.1% women scored >7 on the ISI, and 18.9% met DSM‐
5 criteria for Insomnia (without criterion of 3 months duration).

Compared to the Insomnia Group, the High Complaint Group had

comparable score on all sleep related measures. The High Complaint

Group (and not the Insomnia Group) also reported significantly

higher symptoms of depression and anxiety compared to the Low

Complaint Group (p‐values<.05, d=.93 and .53 respectively). The

Low Complaint Group scored the lowest on all sleep measures (p

ranges <.001 to .02, d ranges 0.53 to 3.03).

Discussion: Sleep complaints, even in absence of Insomnia, are

associated with less adaptive sleep‐ related cognitions and poorer

mental health. These findings contradict the notion that during the

perinatal transition, sleep complaints are “expected” and do not

merit clinical attention unless Insomnia is present. Women with sleep

complaints but fall short on Insomnia criteria may be vulnerable for

future insomnia and mood disorders. Clinical attention is needed for

not only Insomnia, but also complaints of sleep disturbances and

related daytime impairment in perinatal women.

P071 | The impact of sleep‐ and wake‐
promoting drugs on sleep, psychological distress,
and performance indices

R. Ogeil1,2; M. Savic1,2; J. Phillips3; D. Lubman1,2

1Eastern Health Clinical School, Monash University, Box Hill, Australia,
2Turning Point, Richmond, Australia, 3Auckland University of
Technology, Auckland, New Zealand

Introduction: Many industries employ shift workers to ensure that

services are available 24‐hr a day, seven days a week. In addition,

there are greater opportunities for social interactions to occur at all

hours of the day, both through increased trading hours within night

time precincts, and greater access to social and online media. In

order to keep up with the 24/7 world, people have sought to pro-

mote wake‐ or sleep‐states using drugs. To date however, there has

been limited research investigating the types of drugs being used,

and the subsequent impact on health and performance indices. The

present study examined the use of sleep‐ and wake‐promoting drugs,

and their impacts upon: sleep quality assessed using the Pittsburgh

Sleep Quality Index (PSQI), insomnia assessed using the Insomnia

Severity Scale (ISI), psychological distress assessed using the K‐10,
and performance assessed by asking participants whether they had

made a mistake or error in the past month that was attributable to

fatigue. Methods.

Participants (n=377, 45% male, 55% female) with a mean age of

26 were recruited via online forums, and completed a survey which

investigated the type(s) of sleep and wake‐promoting drugs that had
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been used in the past month, and their impact on sleep, psychologi-

cal distress, and performance outcomes. Results

Amphetamine and dextroamphetamine salts, modafinil, and

methamphetamine were the most commonly reported wake‐promot-

ing drugs used, while benzodiazepines and antihistamines were the

most commonly used sleep‐promoting drugs. Use of a wake‐promot-

ing drug was associated with poorer sleep quality (OR=3.8), and

increased odds of a fatigue‐related error (OR=2.7) in the past month.

Use of a sleep‐promoting drug was associated with higher odds of

having poorer sleep quality (OR=3.1) and moderate‐high levels of

insomnia (OR=3.3) in the past month. Discussion

These findings present novel data on the type(s) of drugs being

used to promote sleep and wake‐ states, and raises questions as to

their source, and whether they are being used under appropriate

medical supervision. Our findings also suggest that despite being

used to promote sleep‐ or wake‐states, poorer sleep, psychological

distress and performance deficits persist in the longer‐term, which

might indicate that some individuals are struggling to keep up with

the 24/7 world.

P072 | Abstract Withdrawn

P073 | The effects of sleep extension and
sleep restriction on the performance of
endurance cyclists

S. Roberts; B. Aisbett; W.P. Teo; S. Warmington

Institiude for Physical Activity and Nutrition, Deakin University,
Burwood, Australia

Introduction: Endurance athletes are required to exercise at high

intensities for prolonged periods. In non‐athletes, sleep has been

shown to influence endurance performance. However, no laboratory

study has investigated the effects of sleep on the sports‐specific per-

formance of well‐trained endurance athletes. This is surprising given

athletes identify sleep as the most important recovery behaviour for

athletic success. The aim of this study will be to determine the

cumulative effects of nightly sleep duration on endurance cycling

performance.

Methods: In a balanced crossover experiment, endurance cyclists

will be recruited to complete three experimental trials; normal sleep

(NORS), sleep restriction (SRES), and sleep extension (SEXT). Each

trial will require cyclists to complete an endurance time trial (TT) ‐
based on predicted work after 1 hr cycling at anaerobic threshold ‐
on four consecutive mornings. Cyclists will sleep habitually prior to

the first TT of each trial, however on subsequent nights time in bed

will either; remain as normal (NORS), be restricted by 30% (SRES), or

be extended by 30% (SEXT). A minimum 7‐day washout period will

separate each trial. Actigraphy (sleep‐wake threshold >40 counts/

min) will be used to monitor sleep throughout each trial. TT perfor-

mance ‐ measured to the nearest second – will be analysed. To help

explain changes in performance observed between trials, the follow-

ing measures will be examined prior to each TT; resting heart rate,

resting heart rate variability, heart rate on‐kinetics during submaxi-

mal exercise, heart rate recovery following submaximal exercise, psy-

chomotor vigilance, and the profile of moods states.

Results and Discussion: This study will examine the effects of

sleep on the performance of trained endurance athletes. It is

expected that sleep restriction will progressively impair performance,

while sleep extension will enable better maintenance of performance

across successive days. This study will also detail whether perfor-

mance‐related physiological and psychological variables are affected

by sleep in endurance athletes.

P074 | Clinical Profile of Suvorexant in a Real‐
World Setting: Results from a Post‐Marketing
Survey in Japan

H. Sano1; Y. Asai2; M. Miyazaki2; M. Iwakura2; M.Y. Maeda2;
M.M. Hara2

1CNS Medical Information, Medical Affairs, MSD K.K., Japan, Tokyo,
Japan, 2Drug Safety Post Marketing, MSD K.K., Japan, Tokyo, Japan

Introduction: Suvorexant, an orexin receptor antagonist, was first

approved for the treatment of insomnia in Japan in 2015 and

recently became available in Australia. Following the launch of a new

medication and its introduction into clinical practice, a more diverse

patient population than that studied in the original clinical develop-

ment program may receive treatment. In Japan, a drug use‐results
survey, an exploratory prospective observational survey, is a manda-

tory post‐marketing regulatory requirement.

Methods: Survey subjects comprised Japanese insomnia patients

who initiated treatment with suvorexant for the first time. The

observation period was from the start of suvorexant up to 6 months.

Throughout the observation period, information was collected via a

physician's standard medical interview.

Results: We collected data on 3428 survey subjects from 884

medical institutions. As subjects had several concurrent conditions

including depression and anxiety disorder, the percentage of subjects

with an adverse drug reaction was 9.2% and the most common

adverse drug reactions were somnolence (3.6%), insomnia (1.2%) and

dizziness (1.1%). Subjects with no prior history of hypnotic use had

fewer adverse drug reactions (6.8%) than those who switched to

suvorexant from a hypnotic (15.7%) or those who used suvorexant

in conjunction with hypnotics (12.7%).

The proportion of subjects determined as “improved” by the

physicians was 74.2%. The median sleep latency as reported by the

patients changed from 60 min at pre‐dose to 45 min at Week 1 and

was subsequently maintained at up to 30 min through Month 6. The

median total sleep time per night as reported by the patients chan-

ged from 300 min at pre‐dose to 360 min at Week 1 and this

improvement was subsequently maintained through Month 6.

ABSTRACTS | 29 of 78



Discussion: These data suggest that suvorexant is generally well

tolerated in a more medically diverse population than studied in the

clinical development program, with a safety profile that is consistent

with the product label. Finally, findings should be interpreted with

caution since no control group was used in the study.

P075 | The validity of a novel wearable device
for estimating sleep onset

H. Scott; E.L. Lack; N. Lovato

Flinders University, Bedford Park, Australia

Introduction: Accurate measurement of sleep onset in the home

environment is difficult. Some procedures are invasive or expensive

to administer (e.g. PSG), while other procedures are less invasive but

also less accurate. THIM is a novel wearable device designed to

accurately estimate sleep onset for use in the home environment.

THIM administers low intensity vibrations to which the user

responds with a gentle finger twitch. When finger twitch responses

cease, THIM assumes the user has fallen asleep. While previous

research with similar devices showed that this method of estimating

sleep onset is accurate, the use of vibratory stimuli and finger twitch

responses is novel. If found to accurately measure sleep onset, this

device could be used to administer a brief but effective treatment

for insomnia called Intensive Sleep Retraining. This study assessed

the accuracy of THIM for measuring sleep onset compared to the

gold‐standard, polysomnography (PSG).

Method: 24 participants (12 good sleepers, 12 poor sleepers) will

undergo overnight PSG recording whilst using THIM simultaneously.

Participants completed sleep onset trials within a 4‐hr window of

opportunity starting 1 hr before their habitual bedtime. In these tri-

als, participants attempted to fall asleep whilst responding to the

vibrations emitting from THIM. Once they failed to respond to the

vibratory stimuli, THIM woke them up with a high intensity alarm

vibration. Participants had a short break before attempting the next

trial. THIM's estimations of sleep onset was compared to PSG‐
defined sleep onset.

Results: Based on available data from 5 participants, finger twitch

responses ceased before PSG sleep onset on a small minority of tri-

als (22.92% of the total number of trials). During the trials where

PSG‐sleep onset could be determined, THIM overestimated sleep

onset on average by 0.342 min, or 20.50 s. The absolute mean dis-

crepancy was 0.946 min, or 56.77 s.

Conclusions: THIM is accurate at estimating sleep onset, more so

than similar devices used in previous research. THIM may be suitable

for administering ISR in the home environment, which will be inves-

tigated in future research.

P076 | Eye‐blink parameters detect drowsy
driving impairment

S.S. Soleimanloo1,2; V.E. Wilkinson1; J.M. Cori1; J. Westlake1;
B. Stevens1; L.A. Downey1,4; B.A. Shiferaw4; P. Swann5;
S.M. Wilson Rajaratnam2; M.E. Howard1,2,3

1Institute for Breathing and Sleep, Department of Respiratory and Sleep
Medicine, Melbourne/Heidelberg, Australia, 2School of Psychological
Sciences, Monash University, Melbourne/Clayton, Australia, 3Department
of Medicine, University of Melbourne, Melbourne, Australia, 4Centre for
Human Psychopharmacology, Swinburne University of Technology,
Melbourne/Hawthorn, Australia, 5Department of Road Safety, Vic
Roads, Melbourne, Australia

Introduction: This study examined the accuracy of eye‐blink
parameters for detecting driver drowsiness that leads to 20% of fatal

crashes in developed countries.

Methods: Twelve participants (6males, 6 females) undertook two

sessions of 2‐hr track driving in an instrumented vehicle following a

normal sleep (minimum 8 hr in bed) or 32–34 hr of extended wake

period in a randomized crossover design. Eye‐blink parameters and

out‐of‐lane driving events were monitored continuously using the

infrared oculography (Optalert) system.

Results: Sleep deprivation impaired driving performance, with a sig-

nificant rise in frequency of early drive termination and out‐of‐lane
events rate (p < 0.0001 for both). Compared to normal sleep, there

were significant impairments (p < 0.0001 for all) in eye‐blink parame-

ters; long eye closures rate, the percent of time with long eye clo-

sure for more than 10 milliseconds, inter event duration (IED),

average blink duration, the ratio of maximum amplitude to velocity

of eyelid closure (positive AVR) and John's Drowsiness Score (JDS, a

composite score). A significant interaction of duration of drive by

sleep deprivation was evident for all eye‐blink parameters (p <0.05),

except for positive AVR, negative AVR and the IED. Apart from the

IED and average blink duration, the increments of other eye‐blink
parameters were associated with an increased risk of out‐of‐lane
events (standardised Odds Ratios) after sleep deprivation. These

eye‐blink parameters also achieved moderate accuracies (specificities

less than 85% at their nearest sensitivities to 50%) for detecting

drowsy driving (out‐of‐lane events) in the same minute.

Conclusion: Severe sleep deprivation impairs all eye‐blink parame-

ters significantly and interacts by time on task, causing progressive

impairments over the course of drive. The eye‐blink parameters are

significantly associated with an increased risk of out‐of‐lane events

(drowsy driving), with moderate accuracies for detecting out‐of‐lane
events. Eyelid closure parameters are useful tools for measuring and

monitoring drowsiness‐related impairments while driving.
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P077 | Daily sleep and affect: Examining the
bidirectional relationship through ecological
momentary assessment

L. Shen; Y.Y. Yap; R.C. Rice-Lacy; B. Bei; J.F. Wiley

Monash Institute of Cognitive and Clinical Neurosciences, School of
Psychological Sciences, Faculty of Medicine, Nursing and Health
Sciences, Monash University, Melbourne, Australia

Introduction: The relations of average sleep and affect between

individuals are well‐examined. However, understanding of daily sleep

and affect within individuals is limited. The current study investi-

gated the bidirectional relationships and temporal sequence between

daily sleep and affect.

Methods: Participants were 191 young adults who completed daily

measures over 12 continuous days. Total sleep time (TST) and sleep

efficiency (SE) were measured using wrist‐worn actigraphy and sleep

diary. Participants reported high‐arousal and low‐arousal positive and

negative affect (PA, NA) in the morning, afternoon, and evening.

Cross‐lagged multilevel modelling was used to examine the sleep‐
affect relationships between‐person and within‐person (deviations

from individual's own mean). All relationships were tested prospec-

tively while controlling for the outcome from the previous day to

establish the temporal sequence. Covariates were measured daily

(study day, day of week) and at baseline (age, sex, education, race/

ethnicity, body mass index, smoking status, alcohol use, school sta-

tus, and employment status).

Results: Sleep and affect were significantly related within, but not

between individuals. Independent of previous night's sleep, higher

high‐arousal NA and lower low‐arousal PA in the evening predicted

shorter TST. Shorter TST in turn predicted higher high‐arousal NA

and lower low‐arousal PA the next‐day. Results were comparable for

actigraphy‐assessed and self‐reported TST. Actigraphy‐assessed SE

was not associated with affect in either direction. However, lower

self‐reported SE predicted higher high‐arousal NA, lower high‐arousal
PA and higher low‐arousal PA the next day.

Discussion: Given the weak sleep‐affect relations between individ-

uals, these findings highlight the importance of examining each indi-

vidual's daily experiences. High‐arousal NA and low‐arousal PA had

the greatest impact on sleep, and vice versa. This suggests that

managing high‐arousal NA (e.g., anxiety), and promoting low‐arousal
PA (e.g., calm) in the evening may help facilitate adequate sleep.

Finally, compared to objectively‐assessed sleep quality, individuals’
perception of sleep quality was a stronger predictor of affect the fol-

lowing day.

P078 | Can changing the mattress have an
effect on the spinal muscle activity and sleeping
efficiency in people with chronic neck and back
pain? A pilot study

G. Szeto1; S. Tsang2; A. Wong2

1Tung Wah College, Kowloon, Hong Kong, 2The Hong Kong Polytechnic
University, Kowloon, Hong Kong

Introduction: Chronic neck pain and low back pain are the most

prevalent musculoskeletal complaints that affect people all around

the world. This study examined how spinal muscle activity is

affected by sleeping on a specially designed mattress. Sleep effi-

ciency as well as subjective pain score were also evaluated before

and after the mattress trial.

Methods: Eleven participants with (>chronic neck and back pain

(>3 months) were invited to participate in the study (Males=4,

females=7; mean age= 28.5±10.1). Each participant was assessed in

their spinal muscle activity when they slept on an ordinary standard

mattress, and then on a specially designed mattress (Point‐to‐Point®,
DPMTM). Pre‐ and post‐intervention assessment consisted of surface

electromyography recorded in bilateral para‐vertebral muscles in the

cervical, thoracic, lumbar regions, and both upper trapezii. These

data were compared when the participants lied on their backs, and

on their right and left sides for 5 mins each. Each person was given

the Point‐to‐Point® mattress to take home for a two‐weeks’ trial

period. Participants were also given a Fitbit BlazeTM to record sleep

efficiency data each night during the mattress trial.

Results: The results showed that the spinal muscle activity was

reduced in both the neck and back regions, after the two‐week mat-

tress trial period. The bilateral upper trapezius muscle activity was

reduced from a mean of (R) 5.61uv (±5.03), (L) 4.79uv (±3.01) at pre‐
intervention to (R) 3.69 (±1.97), (L) 3.45 (±1.50) at post‐intervention.
The lumbar muscle activity was also reduced from pre‐intervention:
(R) 4.73(±2.92), (L) 4.85 (±3.13) to post‐intervention: (R) 3.44 (±1.30),

(L) 3.49 (±1.32). Improved Sleep Efficiency index was also observed

from the Fitbit Blaze data (Pre‐intervention: 0.895 ±0.046; Post‐
intervention: 0.909±0.034). The participants also reported reduction

of subjective pain scores of about 20% after the mattress trial.

Conclusion: The present study explored the effects of a specially

designed mattress on the spinal muscle activity and sleep quality in

people with chronic neck and back pain. This type of research may

provide useful information to improve our understanding of how

spinal pain may affect sleep or vice versa. It is possible that develop-

ing interventions to improve sleep quality may be a new approach in

the management of these musculoskeletal disorders.
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P079 | Sleep and wake are shared and
transmitted between members of bed‐sharing
couples

E.M. Walters; C.T. Kilmartin; P.J. Norton; S.P.A. Drummond

Monash Institute of Cognitive and Clinical Neurosciences, Monash
University, Melbourne, Australia

Introduction: Sleep has typically been investigated as an individual

phenomenon. Recent research suggests sleep is a dyadic process,

yet there is no adequate way to assess the extent to which bedpart-

ners influence sleep. It is important to understand the dyadic influ-

ence of sleep to understand interpersonal risk factors for sleep

disorder development as well as better appreciate the sleep side of

the sleep‐mental health connection. The present research therefore

aimed to report patterns of sleep influence in bed‐sharing couples,

including minute‐by‐minute concordance in couples’ sleep/wake

states, how frequently wake and sleep are transmitted within cou-

ples, and to identify predictors of concordance and transmission.

Method: Fifty‐two adult heterosexual couples without evidence of

sleep disorders (aged 18‐73 years) completed self‐report assessments

of well‐being and relationship quality. Assessments included the

Dyadic Adjustment Scale, Beck Anxiety Inventory, Patient Health

Questionnaire‐9, and Health Consciousness Scale, a measure which

assesses the importance and awareness of one's own health. Partici-

pant dyads then monitored natural sleep/wake patterns via actigra-

phy and sleep diaries for one week.

Results: On average, couples experienced concordant sleep 71.1%

of the night, and concordant wake 7.4% of the night. Wake was fre-

quently transmitted between members of couples. There was no sex

pattern for direction of wake transmission (t(51)= ‐0.21, p = 0.83). The

strongest significant individual predictors of wake concordance were

age (r = ‐0.65) and relationship length (r = ‐0.52). Additionally, wake

concordance was predicted by levels of female anxiety (r = 0.33) and

female health consciousness (r = 0.29). Male to female wake transmis-

sion was predicted by female health consciousness (r = 0.48).

Discussion: Couples spend most of the night in concordant sleep/

wake states, and this was related to relationship and well‐being char-

acteristics. Understanding predictors of increased wake concordance

and transmission, such as shorter relationships or increased levels of

anxiety and health consciousness, may help identify risk factors for

sleep disorder development, and so help target early intervention

towards couples identified as at risk.

P080 | Fatigue and sleepiness in airline cabin
crew

C.C.-Y. Wen1; A. Jordan1,2; D.C. Nicholas1,2

1University of Melbourne, Melbourne, Australia, 2Institute for Breathing
and Sleep, Melbourne, Australia

Introduction: Extensive research supports that fatigue and sleepi-

ness have detrimental impacts on shift workers health. In the

aviation industry, the majority of research has focused on pilots, with

little attention paid to cabin crew. Given their differing roles (e.g.

pilots’ role more mental versus cabin crew role more physical), the

results from studies on pilots cannot be applied to cabin crew. The

present aim was to define the cabin crew demographic, assess tired-

ness in this population and see if the tiredness is associated with

sleepiness and/or fatigue.

Methods: A 10‐minute anonymous online survey was distributed

via word of mouth, Unions and social media to currently active, full

time cabin crew around the world. The survey measured sleepiness

(Epworth Sleepiness Scale; ESS & Sleep Condition Indicator; SCI),

fatigue (Flinders Fatigue Scale; FFS & Samn‐Perelli Crew Status

Check; SP), depression (Patient Health Questionnaire; PHQ‐2) and

shift work disorder. Individual demographic information and work

schedules were also collected.

Results: At the time of analysis, 861 cabin crew had valid question-

naire responses. Respondents were aged 32.8±10.7 (Mean±SD)

years, and included 642 females (75%) and 219 males (25%). 21%

flew domestically, 37% international and 42% both. 376 (44%) par-

ticipants were Australian based, 72 (8%) were based in New Zealand,

and remaining participants (48%) were based from other parts of the

world. The ESS indicated mild sleepiness (10.4±4.6). However, 15%

reported severe sleepiness (ESS ≥16). The FFS showed on average

cabin crew experienced borderline fatigue (14.5±5.1), while 12%

indicated severe fatigue (FFS≥21). The mean of SCI was 16.4±6.8,

and 48% of respondents had possible insomnia disorder (SCI ≤ 16).

The PHQ‐2 had a mean score of 2.4±1.7, with 39% of the respon-

dents at risk of depressive disorder (PHQ‐2 ≥ 3). The SP scale indi-

cated 77% of respondents were fatigued while commuting home

from work (SP≥5).

Discussion: Whilst the authors acknowledge due to the nature of

the survey methodology there is likely to be a selection bias, respon-

dents to the survey still reported experiencing both sleepiness and

fatigue at high levels.

P081 | Rapid‐eye‐movement (REM) sleep‐
associated post‐nap enhancement of affective
inhibitory control in depressed college students

M.L. Wong1; E.Y.Y. Lau2; B. Rusak3; K.F. Chung4; N.T. Lau5;
S. Lam2

1Department of Clinical Psychology, Pamela Youde Nethersole Eastern
Hospital, Hong Kong, 2Department of Psychology, The Education
University of Hong Kong, Hong Kong, 3Department of Psychiatry,
Dalhousie University, Canada, 4Department of Psychiatry, The
University of Hong Kong, Hong Kong, 5Clinical Psychology Service Hong
Kong Children & Youth Services, Hong Kong

Introduction: Mood problems and sleep restriction are prevalent in

youths and detrimental to their cognitive functions. We aim to

investigate if depressed youths benefited from a daytime sleep

opportunity in their control of responses to emotional stimuli.
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Methods: 61 youths (aged 17‐23 years, 31% depressed as

assessed by structured clinical interview) completed the Affective

Go/No Go (AGNG) task at 1300 (Test 1) and 1730 (Test 2), and were

given a 90‐min daytime sleep opportunity monitored by

polysomnography. In the AGNG task, faces with neutral, positive and

negative emotional expressions were used as stimuli. There were six

experimental blocks with each type of emotional expression having

similar number of trials as being the target(go) or non‐target(no‐go).
Signal detection theory was used to calculate participants’ discrimi-

nation index (d’) in responding to face stimuli. Performance change

was assessed by subtracting Test 2 d’ from Test 1 d’, a positive dif-

ference indicated deterioration across sessions.

Results: The depressed and non‐depressed groups were not signifi-

cantly different on demographic features or habitual sleep measured by

actigraphy. Analyses of d’ with one between‐group (depressed/control)

and one within‐group (test session) factors showed a significant interac-

tion effect on d’ for neutral (F1,59=4.366, p=0.041, η2=0.069) but not

negative (F1,59=1.421, p=0.238) or positive faces (F1,59=0.220, p=0.641).

Follow‐up analyses for neutral faces showed that while the depressed

group had significantly worse d’ in Test 1 (F1,60=4.736, p=0.034,

η2=0.074), the group difference became non‐significant in Test 2

(F1, 60=3.647, p=0.061, η
2=0.058). Greater improvement of d’ across

sessions correlated positively with the percentage of REM, r(19)=‐.459,
p=0.048, among the depressed but not the non‐depressed group, r(40)

=‐0.081. p=0.621. No other significant results were noted.

Discussions: Depressed college students were able to catch up with

their healthy counterparts on inhibitory control ability towards neutral

information after a daytime sleep opportunity. Consistent with previous

finding of the REM‐related improvement in working memory during

nap, our finding highlighted the role of sleep, specifically REM sleep and

napping in college students’ cognitive affective functions. The implica-

tions on students’ development and learning will be discussed.

Acknowledgements: This study was funded by the General

Research Fund (#18619616), Research Grant Council, HKSAR.

P082 | Effects of sleep‐focused treatments on
sleep and mental health in a clinical psychology
outpatient clinic

M.L. Wong; K. So; S. Ng; J. Ngan

Department of Clinical Psychology, Pamela Youde Nethersole Eastern
Hospital, Hong Kong

Introduction: While sleep disruption is frequently reported in

patients with mental health condition, we here investigate two

sleep‐focused treatment programs’ effectiveness on sleep and men-

tal health in a public hospital clinical psychology outpatient clinic

Methods: 40 adults (aged 18‐70 years) completed a 2‐session low

intensity group sleep treatment (LG) with 15 continued to 2‐6 more

high intensity individual sleep treatment(HG). The LG was primarily

conducted by a patient care assistant under the supervision of a clin-

ical psychologist trained in behavioural sleep medicine (CP), teaching

patients the basic processes of sleep, relaxation exercise and stimu-

lus control strategies. The HG was conducted by a CP, with contents

including case formulation, cognitive therapy, sleep restriction ther-

apy, and other behavioural and cognitive strategies in managing pre‐
sleep arousal. All patients completed self‐reported measures on sleep

quality, anxiety, depressive and stress symptoms before and after

participating in the LG and HG.

Results: Paired‐sample t‐test showed that significant improvement

on sleep duration (d=.68, p<.01) and sleep efficiency (d=.50, p<.05),

but not on the sleep quality, anxiety, depressive and stress symp-

toms after the LG (ps>.05). For the HG, there was significant

improvement on sleep quality (d=1.8, p<.05), anxiety (d=1.95, p<.01),

and stress symptoms (d=1.1, p<.05).

Discussions: Our preliminary data appeared to support sleep‐
focused treatment as potentially treatment option improving psychi-

atric patients self‐reported sleep and mental health condition in a

public hospital outpatient setting. Future study with greater sample

size and a case‐control design would be helpful to further evaluate

the effectiveness and feasibility of sleep‐focused treatment in public

hospital setting

P083 | Bi‐directional relations between daily
stress and sleep: an intensive daily study

Y.Y. Yap; L. Shen; R.C. Rice-Lacy; B. Bei; J.F. Wiley

Monash University, Melbourne, Australia

Introduction: Research has linked high stress to poor sleep, yet

whether stress is an outcome of poor sleep remains unclear. Further,

little is known about stress‐sleep association within‐individual from
one day to the next. This intense daily study tests the bi‐directional
and temporal sequence between daily stress and sleep.

Methods: 191 healthy young adults (Mage=22.55; 66% female)

completed a 12‐day, ecological momentary assessments of stress

and sleep. Total sleep time (TST), sleep onset latency (SOL), wake

after sleep onset (WASO), and sleep efficiency (SE) were measured

using actigraphy and sleep diary. Perceived stress (0‐10 scale) was

measured each morning, afternoon, and evenings. Cross‐lagged mul-

tilevel models tested within‐person (deviations from individual's own

mean) and between‐person effects (individual's own mean across

study). Relationships were tested prospectively (e.g., evening‐stress
predicting subsequent sleep; sleep predicting next‐day stress) while

controlling for previous‐day outcomes to provide a strong test of

directionality. Baseline (age, sex, education, race/ethnicity, body mass

index, smoking, alcohol use, school and employment status) and daily

(study day, day of week) covariates were adjusted in all analyses.

Results: Within‐person effects demonstrated that 2‐unit higher eve-
ning stress predicted 5.88‐ and 6.11‐min shorter actigraphic (p=0.005)
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and self‐reported TST (p<0.001), respectively. Conversely, 1‐hr shorter
actigraphic and self‐reported TST predicted higher next‐day stress

(both p<0.001). Longer self‐reported SOL and WASO (both p<0.001)

predicted higher next‐day stress. Lower actigraphic (p<0.01) and self‐
reported SE (p<0.001) also predicted higher next‐day stress. No signif-

icant relations were found for between‐person stress and sleep.

Discussions: This study demonstrated a strong within‐individual bi‐
directional relationship between stress and sleep duration using one

of the strongest tests of directionality possible in observational

designs. Sleep quality also predicted subsequent stress, but not vice

versa. Given the weak between‐person stress‐sleep relationship,

results highlight the importance of considering each individual's daily

experience. Although daily effects are small, the cumulative impact

of stress and poor sleep may impair mental and physical health.

These findings can help inform treatments and interventions to

address stress on a specific day to improve sleep, or vice versa.

NEUROLOGY

P084 | The effect of long sleep on the
recurrence of ischemic stroke

H.-C. Lee1; J.-G. Seo1,2

1Department of Neurology, Kyungpook National University Hospital,
Daegu, South Korea, 2Department of Neurology, School of Medicine,
Kyungpook National University, Daegu, South Korea

Introduction: Sleep disturbances such as excessive sleep, insom-

nia, or obstructive sleep apnea (OSA) are associated with risk of inci-

dent stroke. This study investigated the influence of sleep

disturbances on the recurrence of ischemic stroke.

Methods: Subjects with acute ischemic strokes or transient

ischemic attacks (TIAs) were included. Subjects were asked their

sleep duration and questionnaires including Korean versions of the

Pittsburgh Sleep Quality Index (PSQI‐K), Insomnia Severity Index (ISI‐
K), Epworth Sleepiness Scale (ESS‐K), and Berlin Questionnaire (BQ‐
K) were used to investigate sleep disturbances.

Results: A total of 130 (mean age was 62.7 ± 12.2, 91 males;

70.0%) acute ischemic stroke subjects including TIAs, were enrolled.

The PSQI‐K, ISI‐K, and ESS‐K scores were 6.5 ± 3.3, 8.4 ± 6.0, and

5.3 ± 3.6. According to the BQ‐K, 56 (43.1%) subjects were in the

high‐risk group for OSA. Among subjects, 8 (6.2%) recurred ischemic

stroke within 3 months. The recurrence of ischemic stroke was sig-

nificantly associated with sleep duration over 8 hr, the PSQI‐K score,

and the ISI‐K score. The strongest factor for the recurrence of

ischemic stroke was sleep duration over 8 hr (standardized β =

0.192, p = 0.029).

Discussion: Long sleep duration over 8 hr was associated with

recurrence of ischemic stroke within 3 months.

NON ‐RESPIRATORY SLEEP DISORDERS

P085 | Allowing patients to sleep later in the
morning has reduced indeterminate MSLT results

A. Perkins; T. Minogue; T.N. Vidhanage; J. Goldin; K. Kee

Royal Melbourne Hospital, Melbourne, Australia

Introduction: A recent study in our lab found that insufficient total

sleep time (TST) prior to Multiple Sleep Latency Testing (MSLT) was

led to indeterminate results. 40% of patients were found to have

slept less than 6 hr prior to their MLST, with this low TST leading to

indeterminate results in 13% of patents who would have otherwise

met criteria for narcolepsy. An analysis of these patients sleep pat-

terns showed that they typically would wake up later at home than

they were allowed in the lab on the morning of the MSLT. The aim

of the present study was to test if a change in protocol allowing

patients to sleep until later has increased the pre‐MSLT TST

Methods: We altered our MSLT protocol to allow patients to sleep

until at least 7am if they had not achieved 6 hours sleep on the prior

night's polysmonogram (PSG). Previously our standard wake time

was no later than 6AM. To date we have analysed 19 sequential

MSLT patients. Sleep pattern actigraphy data collected at home in

the days leading up to the MSLT was compared to the data obtained

by PSG & MSLT.

Results: A majority of patients slept 6 hours or more at home & in

the lab. Average TST at home was 423 min (±85min) & 401min

(±51min) in the lab with no significant differences t(18)=‐0.98, p=0.34
or correlations r=‐.02 found. Only 3 patients (15.8%) did not achieve

6hours sleep in the lab & a different group of three did not achieve an

average of 6 hours at home. Those who slept less than 6 hours in the

lab had been allowed to sleep until at least 07:00 am in accordance

with the new protocol. None of these patients went on to demon-

strate pathological sleep latency or sleep onset REM sleep (SOREMS).

Discussion: These preliminary results suggest that allowing

patients to sleep longer if needed has decreased the incidence of

indeterminate results arising from SOREMS in patients who may

simply have not had enough sleep from 40% to 15.8%. We have also

increased the overall average TST from 369min to 423 min.

P086 | A novel quality assurance program for
Multiple Sleep Latency Tests

J. Stonehouse1; A. Turton1; D. Mansfield1,2; G.S. Hamilton1,3

1Monash Health, Melbourne, Australia, 2Department of Physiology and
School of Psychological Sciences, Monash University, Melbourne,
Australia, 3School of Clinical Sciences, Monash University, Melbourne,
Australia

The Multiple Sleep Latency Test (MSLT) is the internationally recog-

nized gold standard method for objectively measuring sleepiness.

MSLT results are ultimately expressed in terms of the overall Mean
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Sleep Latency (MSL) and the total number of Sleep Onset REM Peri-

ods (SOREMPs). Based on these measures, the International Classifi-

cation of Sleep Disorders (ICSD) has developed firm diagnostic

criteria by which Narcolepsy is defined by a MSL ≤ 8 min with ≥ 2

SOREMPs, while Idiopathic Hypersomnia is defined by a MSL ≤ 8

min with ≤ 1 SOREMP. Once diagnosed, the wakefulness‐promoting

agent Modafinil is recommended for the treatment of the daytime

sleepiness associated with these conditions. In Australia, Modafinil is

expensive and its long‐term use can create significant financial stress

for many patients. Fortunately, the Pharmaceutical Benefits

Scheme offers subsidised Modafinil for patients who return a MSL ≤

10 min. MSLT results can thus have a significant impact on patients’
lives in terms of both disease diagnosis and treatment. Recognising

this fact, our lab has recently come to appreciate the fact that MSLT

analysis is subject to the same subjective interpretation and inter‐
scorer reliability issues as standard polysomnography. In response,

we have developed a quality assurance program that seeks to safe-

guard the integrity of our MSLTs. In accordance with this program,

our MSLTs are initially analysed by the scientist who conducts the

MSLT. The lab Quality Manager then creates a new score‐data
record and assigns the record to a second scientist, who rescores it

without reference to the original analysis. The Quality Manager then

records and compares the results to determine if there is a signifi-

cant difference between the analyses in terms of MSLs and SOR-

EMP counts. A significant difference is MSLs is defined as a

difference of ≥ 1 min., or a difference that would result in a change

in diagnosis based on the 8‐minute ICSD threshold or a change in

Modafinil availability based on the 10‐min. PBS threshold. A signifi-

cant difference in SOREMP counts is defined as a difference of ≥ 1

SOREMP. Since implementing this program, a total of 39 MSLT stud-

ies have been reanalysed. Of these, 11 (28%) were found to have

MSL differences ≥ 1 minute, a further 3 (8%) would have resulted in

a change in ICSD‐diagnosis, and 4 (10%) would have impacted the

availability of PBS‐subsidised Modafinil.

PAEDIATRIC – CLINICAL

P087 | Subjective sleep quality and associated
predictors following childhood TBI: A 20‐year
follow‐up study

E. Botchway1,2,3; C. Godfrey1,3; V. Anderson1,2,3,4;
A.C. Catroppa1,3,4

1Murdoch Children's Research Institute, Parkville, Australia,
2Department of Paediatrics, University of Melbourne, Parkville,
Australia, 3Royal Children's Hospital, Parkville, Australia, 4Melbourne
School of Psychological Sciences, University of Melbourne, Parkville,
Australia, 5Institute for Breathing and Sleep, Austin Health, Heidelberg,
Australia

Introduction: Sleep disturbances are frequent following traumatic

brain injury (TBI) in childhood; with evidence of lingering effects

until 6‐years post‐injury. However, outcomes and associated

predictors of sleep disturbances following transition into young

adulthood remain unknown. This study investigated outcomes and

predictors of sleep quality in young adults with a history of child-

hood TBI.

Methods: Participants included 54 young adults who sustained

mild (n = 14), moderate (n = 27), and severe (n = 13) TBI in child-

hood, and 13 typically developing controls (TDC), matched to the

TBI group on age, gender, and socioeconomic status. Sleep quality

was assessed using the Pittsburgh Sleep Quality Index.

Results: Compared to TDC, young adults in the TBI group reported

poorer sleep quality (F(1, 63) = 3.85, p = .054, ɳ2 = .06), with a

higher risk in moderate TBI compared to severe TBI participants and

TDC (F(3, 61) = 3.63, p =.018, ɳ2 = .15). Predictors of poor sleep

quality in young adults with TBI were also identified.

Discussion: Our findings indicate that sustaining TBI in childhood

can increase risk of poor sleep quality in young adulthood, particu-

larly following moderate TBI. Routine assessments and treatment of

sleep disturbances, as well as associated factors in children with TBI

should therefore continue into adulthood.

P088 | Sleep patterns at hospital discharge in
infants undergoing cardiac surgery

A. Boynton; K. Pearson; D. Long; J. Chawla

Lady Cilento Children's Hospital, Brisbane, Australia

Introduction: There is minimal existing literature regarding the role

of sleep as a modulator of outcomes in critically ill children both

within the PICU environment and after discharge. Studies of adults

admitted to the ICU demonstrate a number of sleep difficulties

including decreased sleep efficiency and an increase in arousal fre-

quency. Furthermore poor sleep quality has been shown to persist

even after discharge from ICU. Infants undergoing heart surgery for

congenital heart disease undergo a significant period of sedation,

mechanical ventilation and prolonged hospital admission. The aim of

this study was to evaluate sleep in these infants at the point of hos-

pital discharge.

Methods: The Cardiac Baby SPICE study is a blinded randomised

controlled trial comparing 2 sedation protocols in infants undergoing

cardiac surgery on bypass at <12 months of age. As a secondary

outcome measures, sleep patterns were assessed in these infants at

hospital discharge and at 6 and 12 months follow up. Infants under-

went actigraphy and parents completed the Brief Infant Sleep Ques-

tionnaire (BISQ) each time.

Results: Baseline sleep data from the BISQ was available for 24

patients in this study who were an average age of 7 months at the

time of hospital discharge (range 1‐23 months). Infants slept an aver-

age of 7.36hrs at night (5‐10 hrs) and 4.37hrs during the day (1.30‐
9.30 hrs), giving an overall average sleep time of 12hrs. The average

number of awakenings overnight was reported to be 2, with the
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average amount of time awake at night 74mins.11/24 infants fell

asleep whilst being held and only 5 infants fell asleep in bed alone.

Most infants slept supine (n=13) but there were 4 infants who slept

prone. Only 8/24 parents felt their infant had a sleep problem and in

all cases this was reported as a small problem only. Actigraphy data

was also available for a subset of patients (n=9).

Discussion: Whilst parents did not feel sleep problems were preva-

lent in this group of infants, this study found the average sleep

quantity to be at the lower end of recommended normal for this age

group (12‐16hrs) and almost half the infants needed to be held by

parents to fall asleep. It is possible that this is related to their pro-

longed hospital stay at birth and practices used for sleep during this

time. Longitudinal data will be important to determine if circadian

patterns are altered long‐term in this population of infants.

P089 | Sleep, function and behaviour in
children with down syndrome referred to a
tertiary sleep clinic

J. Chawla; S. Burgess; H. Heussler

Lady Cilento Children's Hospital, Brisbane, Australia

Introduction: It is now well recognised that poor sleep has a nega-

tive impact on behaviour and cognition in typically developing chil-

dren (TD). Children with Down syndrome (DS) have an increased risk

of sleep disorders compared to typically developing (TD) children.

Small cross‐sectional studies have found difference in IQ, cognitive

function and accomplishment of daily activities in children with DS

and comorbid OSA compared to those without OSA. No studies

have longitudinally evaluated the impact of standard sleep interven-

tions on functional, developmental and behavioural outcomes in chil-

dren with DS.

Methods: A prospective longitudinal cohort study is underway to

evaluate the outcomes in children aged 3‐16yrs with DS receiving

treatment for sleep disorders through a tertiary paediatric sleep

medicine clinic. Baseline questionnaire and clinical data for children

enrolled in this study was evaluated including CSHQ scores, parental

Life‐Habits questionnaire and Child Behaviour Checklist (CBCL)

responses.

Results: Data was available for 40 patients (Male=20). Mean age

was 7.84yrs (SD±3.61) and BMI 19.76kg/m2. At enrolment, 35

patients had already received at least 1 ENT treatment with 8 in this

group on CPAP currently. The remaining 5 patients had received no

sleep interventions before baseline assessment. Mean CSHQ score

was high at 54.59 (SD ±9.91). Mean weighted total Life‐H score was

4.6 (SD±1.45) and Mean Total CBCL T‐Score was 58.81(SD±10.17).

Children scored highest in the CBCL subscales of “attention prob-

lems”, “aggressive behaviour” and “other problems”. At baseline no

obvious correlations were found between CSHQ score and either

Life‐H or CBCL scores.

Discussion: In this referred sample CSHQ score was indicative of a

sleep problem (defined as score>41) in all but 4 patients. However

at baseline no relationship was seen between CSHQ score and func-

tional ability as measures by the Life‐H questionnaire. In general

CBCL scores were high for problem behaviours for children in this

study and were in fact at least 10 points higher than those reported

in other studies of children with DS. This may suggest that children

with DS who have co‐existing sleep difficulties have more beha-

vioural challenges than their peers without sleep issues. Longitudinal

study is underway to evaluate the impact of sleep treatments on

these outcomes in this population.

P090 | Follow‐up at 3.5 and 5 years of the
prevention of overweight in infancy (POI) study

R. Taylor; A.-L. Heath; B. Galland; A. Gray; J. Lawrence;
R. Sayers; D. Healey; G. Tannock; K. Meredith-Jones;
M. Hanna; B. Hatch; B. Taylor

University of Otago, Dunedin, New Zealand

Introduction: Early life interventions have traditionally focused on

nutrition or physical activity but have shown relatively limited suc-

cess in changing these behaviours, particularly over the long‐term.

Sleep provides an alternative target behaviour that has merit. Our

recent Prevention of Overweight in Infancy (POI) study suggested

that a brief sleep intervention in infancy reduced the risk of obesity

at two years of age. In contrast, we observed no benefit from the

nutrition and activity intervention. The objective of this study was to

determine how these interventions influenced growth at 3.5 and 5

years of age in comparison to those receiving standard Well‐Child
care (controls).

Methods: A follow‐up of a parallel 4‐arm RCT in 802 women (86%

European, 48% primiparous) recruited in pregnancy was undertaken.

All groups received standard Well‐Child care with additional support

for three intervention groups: FAB (promotion of breastfeeding,

healthy eating, physical activity: 8 contacts, antenatal‐18 months),

Sleep (prevention of sleep problems: antenatal, 3 weeks), Combina-

tion (both interventions). The primary outcome was child body mass

index (BMI) z‐score, and secondary outcomes were prevalence of

obesity (BMI ≥ 95th percentile), self‐regulation (psychological mea-

sures), sleep, physical activity (accelerometry, questionnaires), and

dietary intake (food frequency questionnaire). Analyses were con-

ducted using multiple imputation.

Results: Retention was 77% at 3.5 years and 69% at 5 years. Chil-

dren in the FAB group had significantly higher BMI z‐scores than

Controls at 5 (adjusted difference; 95% CI: 0.25; 0.04, 0.47) but not

3.5 (0.15; ‐0.04, 0.34) years of age. Children who received the Sleep

intervention (Sleep and Combination groups) had significantly lower

BMI z‐scores at 3.5 (‐0.24; ‐0.38, ‐0.10) and 5 (‐0.23; ‐0.38, ‐0.07)
years of age than children who did not (Control and FAB groups).
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Conclusions: A conventional intervention had unexpected adverse

weight outcomes long‐term, while positive outcomes from a less

conventional sleep intervention remained promising at 5 years. Fur-

ther work should examine the mechanisms by which sleep could

alter weight trajectories in early life, including the most effective

‘dose’ and duration in more diverse or higher risk population groups.

P091 | Sleep macro‐architecture and micro‐
architecture in children born preterm with sleep
disordered breathing

M. Chan1,2,3; C.H. Wong1,2,3; A. Weichard1,3; M. Davey1,4;
G. Nixon1,4; L. Walter1,3; R. Horne1,3

1Monash University, Melbourne, Australia, 2Chinese University of Hong
Kong, China, 3Hudson Institute of Medical Research, Melbourne,
Australia, 4Melbourne Children's Sleep Centre, Melbourne, Australia

Background: Children born preterm are is 3 to 6 times more likely

to sleep disordered breathing (SDB). Being born preterm is associ-

ated with an increased risk of developing behavioural and develop-

mental complications. SDB in children born at term is associated

with adverse effects on behaviour and neurodevelopment. In this

study we aimed to compare the effects of SDB on sleep in a group

of children born preterm with a group of children born at term

referred to our sleep laboratory for assessment of SDB.

Methods: 100 children (3‐12 years) studied between 2011 and 2016

were recruited; 50 were born preterm (< 37 weeks of gestation) and 50

were born at term, matched for age and SDB severity. All children

underwent overnight polysomnography. Sleep macro‐architecture was

assessed using standard criteria and micro‐architecture using spectral

analysis of the electroencephalogram (EEG) (C4‐M1 and F4‐M1) with

total, Delta (0.5‐3.9Hz), Theta (94.0‐7.9 Hz), Sigma (8.0‐11.9 Hz), Alpha

(12.0‐13.9 Hz), Beta (14.0‐30 Hz) and spectral edge frequency calcu-

lated for each sleep stage N1, N2, N3 and REM sleep across the night.

Results: Ex‐preterm children were born between 23‐35 weeks of

gestational age (29.3 ± 3.6 weeks, mean ± sem). There were no dif-

ferences in the demographic, respiratory or sleep macro‐architecture
characteristics between the groups. Both C4 and F4 Delta Power

were higher in the preterm group (p<0.05 for both). Theta Power in

N2 was also higher in N2 for F4 (p<0.05) and this just failed to

reach statistical significance for C4 (p<0.07). There were no differ-

ences between groups in any of the frequency bands for N3 or REM

sleep and spectral edge frequency was also not different.

Conclusions: Preterm born children matched for age and SDB

severity with children born at term showed no differences in sleep

macro‐architecture characteristics, however they did exhibit

increased power in N2. This suggests that there are subtle differ-

ences in sleep micro‐architecture in children born preterm.

P092 | Does being born preterm affect the
cardiovascular consequences of sleep disordered
breathing in children?

B. Thomas1,2; K. Thillainathan1,2; M. Delahunty1,2;
A. Weichard1,2; M. Davey1,3; G. Nixon1,3; L Walter1,2; R. Horne1,2

1Monash University, Melbourne, Australia, 2Hudson Institute of Medical
Research, Melbourne, Australia, 3Melbourne Children's Sleep Centre,
Melbourne, Australia

Background: Population cohort studies show that sleep disordered

breathing (SDB) is 3 to 6 times more likely in preterm born children

than those born at term. Being born preterm is associated with an

increased risk of developing cardiovascular complications as is SDB.

In this study we aimed to compare the effects of SDB on cardiovas-

cular outcomes in a group of children born preterm with a group of

children born at term referred to our sleep laboratory for assessment

of SDB.

Methods: 100 children (3‐12 years) studied between 2011 and

2016 were recruited; 50 were born preterm (< 37 weeks of gesta-

tion) and 50 were born at term, matched for age and SDB severity.

All children underwent overnight polysomnography. The mean heart

rate for each child for wake and sleep, and in stages, N1, N2, N3

and REM sleep across the entire night were calculated. Power spec-

tral analysis of the ECG was used to determine heart rate variability

as a measure of autonomic control. Low Frequency (LF) power

reflects both sympathetic and parasympathetic activity, High Fre-

quency (HF) power reflects parasympathetic activity and the LF/HF

ratio is a measure of sympathovagal balance.

Results: Ex‐preterm children were born between 23‐35 weeks of

gestational age (29.3 ± 3.6 weeks, mean ± sem). There were no dif-

ferences in the demographic, sleep and respiratory characteristics

between the groups. Heart rate tended to be lower in the ex‐pre-
term children in each sleep state and this reached statistical signifi-

cance in N3 (p<0.05). HF power was greater in the ex‐preterm
children in both N2 and N3 (p<0.05 for both) and Total power was

greater in N3 (p<0.05). There was no relationship between gesta-

tional age at birth and either heart rate or any heart rate variability

parameter in the ex‐preterm children.

Conclusions: Preterm born children matched for age and SDB

severity with children born at term showed no differences in sleep

and respiratory characteristics, however they did exhibit increased

parasympathetic tone during NREM sleep. Changes in HF ECG

power are attributed to respiratory‐related changes (sinus arrhyth-

mia) and reflects an important component of the vagal system that

is used as a marker of vagal efferent activity to the heart. This sug-

gests, that despite similar SDB severity, ex‐preterm children exhib-

ited increased work of breathing compared to their term born peers.
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P093 | Evaluation of current management
strategies for Obstructive Sleep Apnoea in
children with Down syndrome

M. Lozada2; A.-M. Adams1,2; M. Vandeleur1,2; A. Griffiths1,2,3

1Royal Childrens Hospital, Melbourne, Australia, 2Murdoch Children's
Research Institute, Melbourne, Australia, 3University of Melbourne,
Melbourne, Australia

Background: Obstructive Sleep Apnoea (OSA) is common among

Down syndrome (DS) children and may have significant health con-

sequences. Adenotonsillectomy (TA) is considered as the primary

treatment for OSA in DS children. Continuous positive airway pres-

sure (CPAP) initiation and further surgery are usually considered for

residual OSA post‐TA.

Objective: We aim to determine the degree of improvement in

OSA post‐intervention, as defined by polysomnography (PSG) param-

eters, in our population of DS children.

Methodology: This is a five‐year retrospective study of DS chil-

dren with OSA who underwent PSG. The patients were identified

from a search of our hospital electronic medical record for all DS

patients. Clinical data, PSG results and two‐dimensional echocardiog-

raphy findings were reviewed. Paired t‐test was used in statistical

analysis of pre‐ and post‐intervention PSG results.

Results: OSA was identified in 39/42 (92.9%) of DS children in our

referred population. Of the six patients who had pre‐ and post‐
operative PSG, the mean Obstructive Respiratory Disturbance Index

(ORDI) decreased from 29.2 ± 22.5 to 10.6 ± 6.2 events per hour,

respectively. The decrease in ORDI did not reach statistical signifi-

cance (p=0.11, CI ‐43.5 to 6.4). CPAP was initiated in 11 cases of

residual OSA, with tolerance observed in half of cases. Among three

patients with available pre‐ and post‐CPAP PSG, the mean ORDI

decreased from 11.9 ± 7.4 to 3.3 ± 2.1 events/hour. Some improve-

ment in OSA symptoms post‐surgery and/or CPAP initiation was

observed.

Discussion: Among DS children, there is improvement in degree of

OSA severity post TA and/or CPAP. The small sample size limited

the analysis of statistical significance. Longitudinal studies are recom-

mended for evaluation of outcomes of different interventions for

OSA among DS children.

P094 | Use of non‐invasive ventilation in
children with congenital heart disease over a 3
year period

L.Z. Yusoff1; C. Pandit1,2,3; C. Castro3; M. Sherwood4;
C. Seton1,2,3; D. Fitzgerald1,2,3; K. Waters1,2,3

1Discipline of Child and Adolescent Health, Sydney Medical School,
University of Sydney, Sydney, Australia, 2Department of Respiratory and
Sleep Medicine, Children's Hospital at Westmead, Sydney, Australia,
3David Reed Sleep Laboratory, Children's Hospital at Westmead,
Sydney, Australia, 4Department of Cardiology, Children's Hospital at
Westmead, Sydney, Australia

Introduction: Children with complex congenital heart disease

(CHD) can have associated respiratory and airway abnormalities that

affect ventilation. Following cardiac surgery, children are often

weaned to non‐invasive ventilation (NIV) as a bridge to breathing

independently. However, data remains scarce in regards to the use

of NIV in paediatric patients who have had cardiac surgery.

Aim: To determine the clinical profile of children with congenital

heart disease requiring home based NIV over a 3 year period

Method: Study design: Retrospective study over 3 year period at

tertiary children's hospital. Subject selection: Children with congeni-

tal heart disease who were referred to sleep services following car-

diac surgery for suspected sleep disordered breathing.

Results: 17/41(40%) children who were referred to sleep services

were discharged from the hospital on home CPAP. Median age

(range) for starting CPAP was 2 months (range birth to 14 years).

12/17 (70%) had obstructive sleep apnea (OSA) diagnosed on PSG

with 70% commenced on NIV in the intensive care unit. Underlying

cardiac diagnoses were heterogeneous with (9/17) 46% having a

condition categorized as 2A in the morphological classification of

congenital heart disease, which involved septal defects, coarctation

or stenosis of both ventricles1. 14/17(82%) had an underlying syn-

drome. Mean (SD) obstructive apnea/hypopnea index was 20.6/hr

(±21.2) which improved to 8.8/hr (p=0.006) after starting NIV. Other

sleep parameters such as mean desaturation index and C02 also

improved from 28.9/hr (SD ±19.3) to 19.0/hr (p=0.02), and from 46.9

( ±6.1) to 43.4 (p=0.02)respectively.

Conclusion: Sleep disordered breathing should be suspected in

children with congenital heart disease especially in those with under-

lying co‐morbidities.

P095 | Good sleep and upper airway by design

S. Moore

Well Spoken, Kingston, Australia

Introduction: Twenty‐five to 40% of children have sleep problems

affecting the physical, mental, emotional and social function of mil-

lions of children worldwide. One to 3% have serious obstructive
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sleep apnoea (OSA) and 95% of those with OSA remain undiag-

nosed. OSA is a serious medical condition that requires treatment. 8‐
10% snore and the effects of snoring have been likened to those of

OSA. Early identification of sleep problems is crucial to timely treat-

ment with ‘sleep literacy’ for parents and paediatric health profes-

sionals key to achieving both.

The project aims were to develop and trial a screening tool for

use in paediatric health settings to assist identification of children at

risk of sleep problems, in particular sleep disordered breathing and

provide a platform for parent education, thus contributing to 2 areas

of the International Pediatric Sleep Association mission, raising public

awareness about sleep problems.

Method: A paediatric ‘good sleep formula’ and a nocturnal ‘red flag

system’ were defined as a basis for the screening questionnaire. The

questionnaire aimed to capture: children at risk of sleep problems,

those requiring medical intervention, parents’ perceptions of their chil-
dren's sleep and the accuracy of parents’ perceptions.

Results: Preliminary conclusions suggest that a high percentage of

parents inaccurately appraised their children's sleep according to the

sleep formula and the red flag system. The questionnaire showed

potential, for wide use in paediatric health settings and may be suit-

able for use as a platform for educating both parents and profession-

als and may be suitable for further research and validation for wider

use.

Conclusion: With sleep problems being a major public health issue,

sleep literacy for parents and professionals is an imperative so that

children's sleep health is on their radar. Early identification will facili-

tate both early treatment and education and in this way, good sleep

by design.

P096 | Use of non‐invasive ventilation in
children with Tracheal Stenosis over a 10‐year
period

G. Pellen1; C. Pandit1,2,3; C. Castro3; C. Seton1,2,3;
D. Fitzgerald1,2,3; K. Waters1,2,3; A. Cheng1,4

1Discipline of Child And Adolescent Health, Sydney Medical School,
University of Sydney, Camperdown, Australia, 2Department of
Respiratory and Sleep Medicine, Children's Hospital at Westmead,
Westmead, Australia, 3David Reed Sleep Laboratory, Children's Hospital
at Westmead, Westmead, Australia, 4Department of Ear, Nose, and
Throat Surgery, Children's Hospital at Westmead, Westmead, Australia

Introduction: As a rare condition, optimal airway management in

children with tracheal stenosis can be challenging1. Once a diagnosis

of tracheal stenosis is made, these patients can either be managed

conservatively, or undergo a slide tracheoplasty1,2. Use of non‐inva-
sive ventilation (NIV) in these children, as a conservative strategy or

before and after definitive treatment, has not been previously

described.

Aim: This retrospective study aims to describe use of NIV in chil-

dren diagnosed with tracheal stenosis over a 10‐year period (2008‐
2018).

Method: Retrospective case series at a tertiary children's hospital.

Results: 15/16 (94%) children were diagnosed with congenital tra-

cheal stenosis and 1/16 (6%) had acquired tracheal stenosis as a

result of post‐intubation trauma. 9/16 patients had a short‐segment

tracheal stenosis, and 7/16 had a long‐segment tracheal stenosis.

The median age at diagnosis was 2.5 months (ranging from birth to

9 years). Most patients (14/16) underwent slide tracheoplasty sur-

gery. The use of NIV occurred in 11/16(68%) patients. Other con-

genital defects were common in this cohort, with 14/16(87%)

reporting concurrent congenital abnormalities. The mean apnoea/hy-

popnoea index (AHI) upon diagnosis was 18/hr (SD ±17) which

reduced to mean AHI of 6.8/hr (SD ±2.9) after a period of NIV trial.

The mean period of NIV use was 8.1 months.

Conclusion: NIV is commonly used in children diagnosed with tra-

cheal stenosis. This is well tolerated and has shown to improve sleep

disordered breathing.

References: 1.Herrera, P, Caldarone, C, Forte, V, Campisi, P,

Holtby, H, Chait, P, Chiu, P, Cox, P, Yoo, SJ, Manson, D & Kim, PCW

2007, ‘The current state of congenital tracheal stenosis’, Pediatric
Surgery International, vol. 23, no. 11, pp. 1033‐1044.

2. Maeda, K 2017, ‘Paediatric airway surgery’, Pediatric Surgery

International, vol. 33, no.4, pp.435‐443.

P097 | Sleep problem severity and behaviour
in children with autism aged 2‐ to 5‐years
A. Richdale; S. Roussis

La Trobe University, Melbourne, Australia

Poor sleep occurs in 50‐80% of children with autism from around 2

years and has been related to autism symptom severity, cognition

and behaviour problems (e.g., anxiety, ADHD). Sleep difficulties may

vary from absent to severe. While aetiology is poorly understood,

some poor sleepers have severe sleep difficulties, but others appear

to have similar problems to the general population. Our aim was to

classify young children with autism as no sleep problems (NSP; good

sleepers), or as typical (TSP) or severe (SSP) sleep problems (poor

sleepers) and to examine if these 3 groups differed on autism sever-

ity, cognition or behaviour. Parents of 2‐5‐year‐olds with autism

(N=46) completed the CSHQ (sleep), additional questions about their

child's sleep, and the BASC‐3 (behaviour) online. ADOS‐2 (autism

symptom severity) and MSEL (cognition) scores were obtained from

children's existing records. Children's sleep was classified with refer-

ence to National Sleep Foundation sleep duration (2015) and quality

(2017) guidelines and other paediatric sleep literature. Children were

aged 53.24 mths ± 10.07, 41.3% had a comorbid diagnosis, and

80.4% were male. 21.7% of children had NSP, 50% had a TSP and
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28.3% had a SSP. The groups did not differ on any child or parent

demographics, autism severity or cognition. Poor sleepers did not

differ from good sleepers on medication or comorbid diagnosis.

Those with SSP were more likely to have multiple sleep issues

(p=.04) and had more difficulties with sleep initiation / duration (both

p≤.001) compared with NSP and TSP groups; sleep anxiety and

night waking/parsomnias were greater compared with the NSP group

(both p=.01), but not TSP children. NSP children had fewer attention

problems than both sleep problem groups (both p=.01). The SSP

group were more socially withdrawn (BASC‐3) than NSP and TSP

groups (both p=.01), with more severe total behaviour problems than

NSP children (p=.004), but not the TSP group. Overall, young chil-

dren with autism and poor sleep had more attention difficulties than

good sleepers and children with SSP had more multiple sleep issues,

more severe insomnia symptoms and were more socially withdrawn.

Thus, most young children with autism may respond to typical sleep

interventions, but children with severe sleep problems are more

complex. Intervention for SSP may need to be carefully individu-

alised and also target social withdrawal.

P098 | Development of a structured education
& psychosocial program for support workers ‐
home ventilation program

L. Scaini1,2; L. Nicholson1; M. Hollamby1; K. Jess1;
J. Chawla1,2; M.-A. Harris1; S. Wilson1

1Lady Cilento Children's Hospital, Brisbane, Australia, 2University of
Queensland, Brisbane, Australia

Introduction: International guidelines recommend the use of

awake trained support workers for children who require chronic

long‐term home ventilation. To ensure that consistent and adequate

care is provided a tailored education program is ideal but not always

achieved. Similarly, psychosocial support for staff in managing the

needs of families of children requiring long term ventilation is often

lacking, despite the recognised challenges that can be faced when

caring for these unique children. The aim of this study is to describe

the development of a recently established education and psychoso-

cial program specific for support workers, which currently cares for

14 patients dependent on long‐term home ventilation.

Methods: A two component program was developed over a 12‐
month period led by the home ventilation nurse educator, social

worker and clinical psychiatrist. Newly enrolled staff were required

to undertake this program at induction and were provided refresher

session (clinical and psychosocial) at least twice a year. Existing sup-

port workers were also encouraged to participate in the refresher

sessions particularly those on personal well being.

Results: The education component is 2 core modules covering

background theory and practical skills. The psychosocial component

included sessions on managing care in a home environment,

interactions with families of children with complex needs and how

to establish clear support worker‐family boundaries in this role. Per-

sonal well being was included alongside child and family well being.

At refresher sessions support workers were given the opportunity to

de‐brief on specific scenarios and challenges faced. Overall 29 new

staff completed the 3 day induction program, 61 participated in

yearly refresher skills training and 45 attended wellbeing sessions.

Positive feedback was received regarding all sessions but the value

of the wellbeing sessions in particular was highlighted.

Discussion: A structured program has been developed and estab-

lished for support workers employed by the home ventilation pro-

gram at our centre. This study highlighted the importance of

providing psychosocial care to support workers and provides a

model that may be of interest to others working in this field.

P099 | A systematic review of reciprocal
relationships between parent and child sleep

P. Varma1; R. Conduit1; M. Junge2; M. Jackson1,3

1RMIT University, Bundoora, Australia, 2Sleep Health Foundation,
Blacktown, Australia, 3Institute for Breathing and Sleep, Heidelberg,
Australia

Introduction: Sleep problems in children are common, but should

not be studied in isolation. Frequent night‐time awakenings, bedtime

resistance, illness and shorter sleep duration affect 25% to 40% of

the general paediatric population. This subsequently impacts parent

sleep and functioning as they often find themselves caring for a child

with sleep issues. Similarly, parental sleep patterns, including insom-

nia, may influence a child's overall sleep. However, no comprehen-

sive systematic reviews have examined the reciprocal nature of this

relationship. Therefore, the current study aims to assess past

research on parent and child sleep, identifying key characteristics in

this seemingly bidirectional relationship.

Methods: Systematic review of four databases (Embase, PsycINFO,

PubMed and Scopus) was conducted in March, 2018. Eligibility crite-

ria included: English, peer‐review, full text, sample including at least

one parent or caregiver, children at least 2 years of above, minimum

one sleep measure for parent and child each, sleep association

reported as an outcome.

Results: Of the 9085 citations assessed for eligibility, 67 articles

were selected for full review. Additionally, 41 articles were removed

because they did not meet eligibility criteria. A total of 26 articles

(n=13,252 participants) were included. Studies were heterogeneous,

especially in terms of participating children (e.g. special populations,

insomnia, chronic illnesses, no sleep disorders). Only five studies

used objective sleep measure (polysomnography/actigraph). There

was a paucity of literature assessing impact of parent sleep on child's

sleep (n=3), with one reporting no direct relationship between

mother and child sleep and another implying association between
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maternal insomnia and lower sleep time in children. A study that

analysed reciprocal relationship suggested poor support for mother's

sleep affecting the child, but stronger effect vice‐versa. Other stud-

ies examining the effect of child's sleep on parent sleep were more

conclusive, identifying poor sleep quality in parents of children with

chronic illnesses or special populations (n=18) particularly when com-

paring to control group (n=9). Studies on typically developing chil-

dren predicted significant effect of child's sleep on parent sleep

(n=5).

Conclusions: While reciprocal sleep relationships appear to exist

within the family, the review supports a more unidirectional associa-

tion, suggesting stronger impact of child's sleep on parent's sleep

than vice‐versa. Future studies should include a comparison between

subjective and objective sleep relationship, identifying parent sleep

issues within child's context and employing possible interventions to

improve parent sleep.

P100 | Sleep disordered breathing in children
disrupts the normal maturation of autonomic
control of heart rate.

L. Walter1; K. Tamanyan1,2; A. Weichard1; M. Davey1,2,3;
G. Nixon1,2,3; R. Horne1,2

1Hudson Institute of Medical Research, Clayton, Australia, 2Department
of Paediatrics, Monash University, Clayton, Australia, 3Monash
Children's Hospital, Clayton, Australia

Background: Sleep disordered breathing (SDB) is a prevalent child-

hood condition affecting 4 ‐ 11% of children with a range of severi-

ties from primary snoring (PS) to obstructive sleep apnoea (OSA).

Primary‐school aged children with SDB have pronounced autonomic

dysfunction. In contrast, preschool aged children with SDB appear to

have less severe outcomes however, studies have not directly inves-

tigated the effect of age on cardiovascular outcomes in children with

SDB. We aimed to determine how heart rate variability (HRV)

parameters, as a measure of autonomic function, changed with age

in normal non‐snoring children, and whether this was altered in chil-

dren with SDB.

Methods: Children (3‐12 y) with SDB (n=117) and non‐snoring
control children (n=42) recruited from the community, underwent

overnight polysomnography. Power spectral analysis was used to

determine total (TP), low (LF) and high frequency (HF) power, and

the LF/HF ratio during wake before sleep onset and total sleep.

Pearson's Correlations were used to determine the association

between age and the HRV parameters.

Results: There were no differences between groups for demo-

graphic or sleep characteristics. In control children during wake, age

was significantly and positively correlated with LF power (r=0.2,

p=0.03; reflecting increased sympathetic and parasympathetic activ-

ity with increased age), although this relationship was weak. During

sleep, age was significantly, positively and moderately correlated

with TP (r=0.4, p=0.04; reflecting an increase in overall autonomic

activity with age) and LF power (r=0.4, p=0.02). In children with SDB

during wake, age was significantly, positively moderately correlated

with LF power (r=0.5, p<0.001). In contrast to the control children

there were no significant associations with age during sleep in chil-

dren with SDB.

Conclusions: Our study has identified that SDB in childhood dis-

rupts the normal maturation of the autonomic control of heart rate

that occurs during sleep. That SDB disrupts this maturation process

is further corroboration for the need to treat children with SDB

early, before the adverse cardiovascular outcomes become apparent.

P101 | Longitudinal follow‐up of Sleep
Disordered Breathing in a cohort of children
with Down Syndrome

K. Waters1,2; C. Castro1

1Sleep Medicine, The Children's Hospital at Westmead, Sydney,
Australia, 2Paediatrics and Adolescent Health, The University of Sydney,
University of Sydney, Australia

PURPOSE: Children with Down syndrome have a high incidence of

obstructive sleep apnoea (OSA) due to their anatomical and neuro-

muscular abnormalities. This retrospective study describes patterns

of sleep disordered breathing over time in cohort of children with

Down syndrome, including their responses to treatments.

Methods: Children were selected for study if they were diagnosed

with Down syndrome and underwent formal polysomnography (PSG)

in a single tertiary Paediatric Hospital Sleep Unit (The Children's

Hospital at Westmead) during the 3 years from January 2013 to

December 2015 (inclusive). Once subjects were identified, all sleep

study and treatment records were retrieved for their lifetime, up to

January 2018.

Results: Amongst 64 children with Down syndrome, 35(54.7%) had

their first PSG in the selected time window. Per child, we reviewed

an average of 3.8±3.5 studies (range 1‐19) and 50(78.1%) had ≥2

studies (range 2‐19), with the initial PSG undertaken at mean age

4.3±4.1 years. On children's initial study, OSA severity classifications

were: normal (no OSA) in 16(25%), mild OSA in 18(28.1%), moderate

OSA in 5(7.8%) and severe OSA in 25(39.1%). The worst severity of

OSA was documented at mean age 5.7±4.9 yr and was severe in

43.8% of the children. Airway surgery was offered in 47 of 64

(73.4%) and undertaken in 44 cases at age 4.7±2.9 yrs. Surgery

included adenotonsillectomy in 39(83.0%), adenoidectomy in 3

(6.7%), and adenotonsillectomy combined with tongue reduction sur-

gery in 2(4.4%), while surgery was declined by parents of 3(6.7%).

The initial study after surgery had mean delay 1.6±1.6 years and

was normal in 6(16.2%), showed mild OSA in 19(51.4%) moderate

OSA in 4(10.8%) and severe OSA in 8(21.6%). CPAP was com-

menced in 34(53.1%) at mean age of 5.6±5.1 yrs and treatment
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pressure 7.3±1.6 cmH2O with improvement to cease therapy in 13

(38.2%); ongoing CPAP therapy was successful in 11(32.4%).

Conclusions: Monitoring for OSA needs to continue over time in

children with Down syndrome. Fewer than 10% of children in this

cohort were never diagnosed with OSA.

P102 | EEG spectral differences in children
with sleep disordered breathing: A sensitive
measure of sleep disruption

A. Weichard1,2; R. Horne1,2; G. Nixon1,2,3; M. Davey1,2,3;
K. Tamanyan1,2; S. Biggs1,2; L. Walter1,2

1The Ritchie Centre, Hudson Institute of Medical Research, Clayton,
Australia, 2Department of Paediatrics, Monash University, Clayton,
Australia, 3Melbourne Children's Sleep Centre, Monash Children's
Hospital, Clayton, Australia

Background: Children with sleep disordered (SDB) breathing exhi-

bit a number of behavioural and neurocognitive deficits which are

milder in younger children. These deficits have been attributed to

sleep disruption and repetitive hypoxia associated with obstructive

respiratory events. The aim of this study was to quantify sleep dis-

ruption in children with SDB using conventional macro‐architecture
and EEG power spectral analysis of micro‐architecture and to iden-

tify if age altered this.

Methods: 114 children aged 3‐12 years with SDB and 42 age‐
matched control children were studied using overnight polysomnog-

raphy. The children with SDB were firstly grouped as a whole and

subsequently according to the obstructive apnoea hypopnea index

into primary snoring (≤1 event/h), mild (>1‐5events/h) and moderate/

severe obstructive sleep apnoea (>5 events/h), Sleep macro‐architec-
ture was assessed using standard criteria and sleep micro‐architec-
ture was assessed using spectral analysis of the EEG (C4‐M1 and

F4‐M1) with Total Power, Delta (0.5Hz–3.9Hz), Theta (4.0Hz–7.9Hz),

Alpha (8.0Hz–11.9Hz), Sigma (12.0Hz–13.9Hz) and Beta Power

(14.0Hz–30Hz) calculated during N1, N2, N3 and REM sleep. The

two groups were compared using one way ANOVA. SDB severity

groups were compared using linear mixed model analysis with age as

a covariate.

Results: There were no differences in demographics between the

groups. Control children had higher N2% compared to SDB children

(p<0.05), whilst SDB children had higher N3% (p<0.01). For sleep

micro‐architecture, children with SDB had higher N3 C4 total power

(p<0.01), N3 C4 delta power (p<0.01), N3 F4 total power (p<0.05),

N3 F4 delta power (p<0.01), lower C4 beta power (p<0.05) and

lower F4 theta power (p<0.05) compared to controls. When SDB

severity groups were separated, only those with mod‐severe OSA

had higher N3 C4 delta power compared to controls (p<0.05) irre-

spective of age.

Conclusions: Sleep macro and micro‐architecture were altered in

children with SDB, irrespective of age. Increased delta power may

reflect increased sleep pressure due to sleep disruption in SDB. EEG

spectral analysis might provide new insights to evaluate sleep quality

in paediatric SDB and to relate this to daytime deficits.

PAEDIATRIC – EPIDEMIOLOGY

P103 | A systematic review of infant
physiology and behaviour during overnight
infant/adult bedsharing

S. Baddock1; M. Purnell1; D. Elder2; P. Blair3; A. Pease3;
B. Galland4

1School of Midwifery, Otago Polytechnic, Dunedin, New Zealand,
2Department of Paediatrics and Child Health, University of Otago,
Wellington, New Zealand, 3School of Social and Community Medicine,
University of Bristol, Bristol, United Kingdom, 4Department of Women's
and Children's Health, University of Otago, Dunedin, New Zealand

Given the large number of families that bed‐share for some time on a

regular basis despite widespread advice not to bed‐share, particularly
with young infants or if the mother smoked in pregnancy, it is impor-

tant to understand the potential risks and benefits to the infant. We

systematically searched the literature related to adult‐infant bed‐shar-
ing and infant physiology, with the aim of gaining a better under-

standing of the risks and benefits to the infant, with additional

emphases on infant behaviour and breastfeeding outcomes.

Methods: A comprehensive search strategy was developed. A pri-

mary search using text words relating to adult‐infant/baby bed‐shar-
ing/co‐sleeping were combined with outcome terms for physiology,

sleep, cardiovascular, respiratory, temperature and behaviour. The

following databases were searched up to October 2017: PubMed;

SCOPUS; CINAHL; EMBASE; PsychINFO; Web of Science and EBM

Reviews including Cochrane.

Results: After exclusion of duplicate papers, abstracts of 836

papers and the full text of 115 papers were scrutinized for inclusion

criteria. This led to 59 papers being included in the review. Variable

definitions of bedsharing made comparisons difficult however, physi-

ological and behavioural differences between bedsharing and cot‐
sleeping infants were identified. These included increased beha-

vioural arousals, warmer in‐bed temperatures and increased breast-

feeding duration in bedshare infants as well as differences in infant

overnight sleep architecture, cardiorespiratory control and cortisol

responses to stress.

Conclusion: Many differences are context specific ‐ possibly influ-

enced by cultural values and subjective views of parents. Objective

measures identify infants are at risk if unable to mount an appropriate

physiological or behavioural response to their micro‐environment. This

study has highlighted a lack of research differentiating between expe-

riences of infants at low risk and high risk of SUDI, although it is chal-

lenging to research the latter. As well, more understanding of the

benefits and ways to provide a safe environment may be
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advantageous for families. These results aid understanding as to why

bed sharing presents a greater risk to infants in some situations and

will provide evidence to inform public health messages about safe

infant sleep enabling more informed discussions with parents.

P104 | Abstract Withdrawn

P105 | Abstract Withdrawn

P106 | Sleep health across development for
students in the united states

L. Meltzer1; A. Plog2; J. McVey2; J. McNally2

1National Jewish Health, Denver, United States, 2Cherry Creek School
District, Greenwood Village, United States

Introduction: Sleep health is multi‐dimensional, including sleep

duration, continuity, timing, alertness, and satisfaction/quality, and is

essential for well‐being. This study examined the dimensions of self‐
reported sleep health for US students in grades 3 through 11.

Methods: Study participants included 25,446 students attending

public school in a suburb of Denver, Colorado. While at school, stu-

dents completed items from the PROMIS pediatric sleep health and

mental health item banks, and reported on weekday and weekend

sleep patterns. Data were examined by grade and school level (ele-

mentary [ES] = 3‐5; middle [MS] = 6‐8; high [HS] = 9‐11).

Results: Weekday bedtime was delayed by approximately 12 to 18

per grade, while weekday wake time was consistent across level

(ES=7:00, MS=6:22, HS=5:43). Subsequently, a decrease in sleep

opportunity was found across grade. Weekend oversleep was signifi-

cantly different by level (ES=7 min, MS=73 min, HS=139 min). Con-

sistent bedtimes were reported by just over half of students across

levels, while 62% of ES students reported a consistent wake time

compared to MS and HS students (76% and 74%). Use of electronics

before bed increased across level (ES=35%, MS=51%, HS=62%),

while feeling ready to start the day decreased across level (ES=57%,

MS=29%, HS=13%). Feeling too tired to do homework was more

common for older students (ES=10%, MS=25%, HS=45%). Differ-

ences in self‐reported sleep quality was also noted, with older stu-

dents reporting more trouble sleeping (ES=15%, MS=17%, HS=25%),

including difficulties falling asleep (ES=17%, MS=22%, HS=31%) and

staying asleep (ES=11%, MS=10%, HS=13%). Controlling for grade,

students who reported trouble sleeping, difficulties falling asleep or

difficulties staying asleep also reported feeling sad, nervous, and

worried more often than students without sleep problems.

Discussion: All aspects of sleep health were found to change

across development in this sample of US students. However, the

constraints of early school start times likely impacted the weekday

sleep duration and weekend oversleep of older students. Notably,

across grades, students who reported frequent sleep problems also

reported more symptoms of negative affect, highlighting the impor-

tance of sleep health for the well‐being of all youth.

P107 | Regularity of infant and toddler sleep
practices between home and childcare settings

S. Staton; S. Smith; P. Rankin; K. Thorpe

The University of Queensland, Brisbane, Australia

Introduction: Regularity of sleep patterns are recognised as impor-

tant indexes of children's sleep health. Despite the high attendance

of young children in childcare services Internationally, the extent to

which continuity of sleep practices is achieved between home and

childcare settings has not been previously examined. This study

aimed to assess the level of continuity of sleep practices between

home and childcare environments, and the association with infant

and toddler sleep problems.

Methods: Standard in‐situ observations were undertaken across

infant and toddler rooms (birth to age 3 years) in a representative

sample of in Australian licensed childcare services (n=46; 40 centre‐
based, 6 home‐based). Educator report, collection of data from com-

munication booklets, family report via parent surveys and direct

objective measurements of children's sleep patterns was collected.

Actigraphy across 2 week period was used to examine children's

sleep patterns at two time‐points; concurrently and 6‐month follow‐
up.

Results: Overall, 59% of children experienced a sleep time at child-

care that was more than 30 min different to that of their usual nap

time at home. A maximum of 4 hr difference was observed between

scheduled sleep times at childcare and children's typical naptime at

home for infants and toddlers. Educators use significantly more sleep

strategies that encourage autonomy compared to parents. For par-

ents, higher active physical comforting (r=0.70, p<0.001), more pas-

sive physical comforting (r=0.40, p=0.006) and lower use of

encouraging autonomy (r=‐0.36, p=0.004) were associated with more

sleep problems. There was no association between educator settling

strategies and children's sleep problems.

Discussion: Our data show that for many infants and toddlers

(aged birth to 3 years), allocated sleep times at childcare do not align

with their typical naptimes at home. Analysis using actigraphy data is

currently underway to provide objectively estimates of the extent of

discontinuity in sleep patterns between home and childcare across

time and the potential impacts on children night‐time sleep patterns.
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PAEDIATRIC ‐ MEASUREMENT

P108 | Sluggish cognitive tempo, daytime
sleepiness, and academic performance in a
community sample of school‐aged children

R. Harding1; E. Schaughency2; B. Galland1

1Department of Women's and Children's Health, Dunedin School of
Medicine, University Of Otago, Dunedin, New Zealand, 2Department of
Psychology, University of Otago, Dunedin, New Zealand

Introduction: Sluggish cognitive tempo (SCT) (e.g. day dreaming,

slow processing, mental confusion, sluggishness) is correlated with,

but distinct from, attention‐deficit/hyperactivity disorder (ADHD).

SCT and daytime sleepiness are descriptively similar and negatively

associated with academic performance. Yet, there is a gap in knowl-

edge regarding the relationship between SCT and daytime sleepiness

in children, particularly in non‐clinical settings.

Methods: The relationships between SCT, daytime sleepiness, and

academic performance were examined in a community sample of 6‐
to‐10 year‐old New Zealand children. Parents/caregivers completed

an online survey (n=1607) assessing children's; sluggish cognitive

tempo (Abbreviated Kiddie Sluggish Cognitive Tempo Rating Scale

score), excessive daytime sleepiness (Epworth Sleepiness Score;

modified), and children's academic performance relative to National

Standards (well below/below/at/above). Survey items also included

attention disorders, emotional adjustment, and children's health.

Results: Preliminary confirmatory factor analyses found an initial

two‐factor measurement model of SCT, and daytime sleepiness to

be a close fit, CFI = 0.93; TLI = 0.92; RMSEA = 0.055 (90% CI

[0.052, 0.059]). A chi square difference test determined that SCT

was distinct from daytime sleepiness, with this two factor model

being superior to an alternative one‐factor model, ΔӼ2 (1) = 1509.6,

p<0.001. Next, structural equation modelling found SCT and daytime

sleepiness remained correlated, yet distinct constructs, with SCT

being associated with an impairment in children's academic perfor-

mance (β=0.46, p<0.05; after controlling for children's attention dis-

order and emotion‐related ratings).

Discussion: These findings help to fill the gap in the literature

regarding the relationship between SCT and daytime sleepiness in a

community paediatric population, by suggesting that SCT is related

to, but not redundant with daytime sleepiness. Furthermore, SCT

was associated with lower academic performance, even after con-

trolling for attention disorders and mood ratings. Overall this study

strengthens the idea that SCT is a distinct construct that adds values

to the assessment of children who are experiencing academic diffi-

culties. Future research should directly examine links between SCT

and sleep disorders.

P109 | The incidence of depression in public
hospital diagnostic sleep study patients

T. Minogue; A. Perkins; J. Goldin; T. Vidhanage; K. Kee

The Royal Melbourne Hospital, Parkville, Australia

Introduction: It is known that depression can reduce adherence to

medical interventions. In this pilot study, we wanted to determine

the incidence of depression in our cohort of public hospital diagnos-

tic sleep study patients. The Hospital Anxiety and Depression Scale

(HADS) is a fourteen item questionnaire which assesses levels of

anxiety and depression in both hospital patients and patients in the

community. It comprises seven questions for anxiety and depression,

with a possible score of 0‐21 for either domain, with a score of 8 to

10 indicating mild depressive symptoms,11 to14 indicating moderate

symptoms and 15‐21 indicating severe symptoms. We further

wanted to describe this population in an attempt to more readily

recognise patients who may require extra support when initiating

CPAP therapy.

Methods: In a retrospective study we looked at HADS depression

scores for 1717 (996 male) diagnostic sleep study patients across a

nine month period. As per standard clinical practice for this labora-

tory, diagnostic sleep study patients complete the HADS question-

naire and the ESS on the night of their sleep study. We collated

responses and described the population by HADS, AHI and ESS

severity indices.

Results: Of the 1713 responses, 798 (46.48%) demonstrated a

HADS depression score of 8 or more, which is deemed to be abnor-

mal. Of these, 459 (26.79%) had an AHI of 5 or more. In the mild

category (8‐10) there were 146 (8.52%) patients. In the moderate

group (11‐14) there were 87 (8.07%) patients and in the severe

group (15‐21) there were 26 (1.51%) patients. Overall, females

(M=6.96, SD=4.32) were more likely to have higher HADS depres-

sion scores than males (M=6.15, SD=4.21, p< 0.0001). Females also

had higher ESS scores (M=8.63, SD=5.49) than males (M=7.84, SD

4.96, p=0.007) but tended to have a lower AHI (Females M=18.69,

SD=27.84, Males M=27.0, SD=27.87, p<0.0001)

Discussion: The prevalence of depressive symptoms in the popula-

tion of diagnostic patients at our public sleep laboratory was high,

with almost half of the sample scoring 8 or more on the depression

scale. The study has the limitations of a retrospective study but

results suggest that depression is pervasive enough in this commu-

nity to warrant further investigation. This is consistent with other

similar studies. We intend to look at the correlation between CPAP

compliance and the HADS depression scale.
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PAEDIATRIC ‐ TREATMENT

P110 | Effectiveness of an alarm intervention
for improving sleep quality among children with
enuresis

C. Cole; R. Conduit; S. Schuster

RMIT University, Melbourne, Australia

Introduction: Monosymptomatic primary nocturnal enuresis is a

common problem occurring during childhood development with an

estimated prevalence ranging from 1.6% to 15%, and may persist

into later adolescence. Enuretic sleep is associated with higher sleep

fragmentation potentially leading to poor daytime functioning. How-

ever, there is little work to date investigating objective sleep out-

comes resulting from treatment. The aim of this study was to

evaluate the sleep quality of children with enuresis before and after

an alarm intervention compared to a wait‐list control group.

Methods: 10 children with enuresis and 11 control children were

recruited into the study. For both groups, sleep quality was investi-

gated using subjective sleep measures, home polysomnograhy and

actigraphy recordings taken at multiple time points across the wait‐
list/intervention period.

Results: 2 (pre/post) x 2 (intervention/control) ANOVA followed by

SME analysis revealed that enuretic children showed poorer Sleep

Efficiency (SE) and Wake After Sleep Onset (WASO) at baseline

(p<0.05) with significantly greater improvement than controls from

baseline to post intervention (p<0.05). Nine enuresis events were

captured during PSG monitoring; 4 events occurring during Baseline,

5 events occurring during Treatment. The enuretic events occurring

during Wake (1); Light Sleep (0); Deep Sleep (8), and REM sleep (0).

Analysis using Wilcoxon's signed‐rank test comparing the frequency

of events between Deep Sleep and all other stages indicated that

events occurred significantly more frequently in Slow Wave Sleep, Z

= ‐2.07, p = .038.

Discussion: To our knowledge, this is the first study that has

investigated objective sleep outcomes from an alarm intervention for

enuresis. This finding of improved sleep quality following successful

treatment adds to previous literature showing the efficacy of enure-

sis alarms in the treatment of enuresis. A unique preliminary obser-

vation that the incidence of enuretic events was associated with

slow wave sleep warrants further investigation.

P111 | Health Communication,
Adenotonsillectomy and Sleep Disordered
Breathing in Children: are we effectively
informing the public?

S. Coussens; M. Cava

UniSA, Magill, Australia

Introduction: Adenotonsillectomy (AT) is the front‐line treatment

for sleep disordered breathing in children and one of the most com-

mon surgeries in this age group. Given that AT is mostly an elective

procedure and the recipients are usually unable to provide informed

consent given their age, a parent or guardian would usually act as

proxy. Information is provided by various organizations that inform

parents and care‐givers of the likely benefits and harms of this surgi-

cal intervention and help them come to an informed decision on the

appropriateness of the approach. Much of this documentation is

now disseminated via the internet.

Method: Using Google Australia we searched for information relat-

ing to AT in children. The top 30 search results (first 3 pages) were

reviewed for clarity and credibility using a modified Quality Index

algorithm. We contrasted this information with research evidence

published in reputable journals and sources of high‐quality data such

as the Australian Bureau of Statistics.

Results: Relevant websites were thoroughly analysed and rated on

their clarity, accuracy and credibility (bias, currency, sources, adver-

tising), in relation to AT as a treatment for sleep disordered breath-

ing in children. In regards to accuracy and credibility, there were

significant discrepancies between the information provided to the

public vs. the current state of scientific evidence, resulting in low

Quality Index scores for these domains. There was also a strong bias

on some websites as indicated by the exclusion of recent or higher

quality evidence, in favour of supportive yet out‐dated claims. In

contrast the clarity of the websites did score higher, as the informa-

tion was generally accessible to lay readers.

Discussion: Most information provided to the public was highly

favourable regarding treatment efficacy and down‐played or was rel-

atively silent regarding potential complications or non‐surgical alter-
natives. This contrasts with the large and growing body of scientific

evidence that is much more circumspect. These findings highlight

the growing challenge to get comprehensive information and exer-

cise true informed consent in the internet age. Better, updated infor-

mation to the public in this area is needed.

ABSTRACTS | 45 of 78



P112 | Predictors of early CPAP adherence in
children and adolescents with Obstructive Sleep
Apnoea

R.S. Joshi1,2,3; C.N.C. Pat Wales2,3; V. Goyal1,2,3; S. Suresh2,3;
N. Kapur2,3

1Gold Coast University Hospital, Southport, Australia, 2Lady Cilento
Children's Hospital, South Brisbane, Australia, 3School of Medicine,
University of Queensland, Australia

Background: Obstructive Sleep Apnoea (OSA) affects 1‐4% of chil-

dren under five years of age. Adenotonsillectomy continues to be

the first line treatment for paediatric OSA. Children are increasingly

treated with continuous positive airway pressure (CPAP), though

poor adherence can limit its use. Aim: In a cohort of children with

OSA, to identify and describe the factors associated with CPAP initi-

ation & adherence.

Methods: We retrospectively reviewed the demographic, clinical

and polysomnography (PSG) data of all children initiated on CPAP

for OSA from January 2015 to November 2017. We studied the

association of adherence (defined as median CPAP use per night of

4‐hr or more for at least 6‐months) with age, gender, BMI, Apnoea‐
Hypopnea Index (AHI), socio‐economic status (SES), type of mask

used, previous surgical intervention and underlying aetiology.

Results: 108 children (41F; median age 8.6 years) were initiated on

CPAP over this period, of which 43(39%) were obese; 19 had

Down's syndrome, and 19 had craniofacial malformations. AHI at

diagnosis [median (IQR)] (n=94) was 12.4 (5.6 ‐ 23.4). 60/95 (63%)

children were considered adherent. Females were more adherent

(71% vs 58%) though obesity was not associated with adherence.

Children with skeletal dysplasia reported significantly higher rates of

non‐adherence (80% non‐adherent). Non‐adherent children tended

to be younger (mean age 7.66 vs 8.63 years), with higher BMI z

score (1.16 vs 0.80), and higher AHI at CPAP initiation (27.02 vs

22.10); though these associations did not reach statistical signifi-

cance. No difference in adherence was seen with mask type, previ-

ous airway surgery or SES.

Conclusion: In this retrospective study, we included every child ini-

tiated on CPAP for OSA in Queensland and Northern New South

Wales over a three‐year period. CPAP adherence was variable,

though high proportion (63%) were adherent. Females reported bet-

ter adherence and children with skeletal dysplasia poorer‐adherence;
with a trend towards poorer adherence in younger children; those

with higher BMI and more severe OSA. Targeting the adherence

governing factor with a comprehensive patient and parent education

at initiation and follow‐up may improve outcome.

Keywords: Obstructive sleep apnoea, polysomnography, adherence

P113 | Outcomes of Home nCPAP and nNIV
(non‐invasive ventilation) in children under 2
years

P. Wales; M.-J. Leclerc; N. Kapur; S. Suresh; M.-A. Harris

Lady Cilento Children's Hospital, Brisbane, Australia

Current literature is scarce on outcomes for children <2 years who

are commenced on nasal mask ventilator support; either CPAP or

non‐invasive bilevel pressure support [NIV]. This is a 10 year review

of all children established on nasal mask support in our unit from

2007 to 2017. It is a retrospective audit of and internal electronic

data bases from Mater Health services and Lady Cilento Children's

Hospital. We aim to describe the disease profile of the individual

children plus outcomes of therapy for this group. Our objective

being to potentially improve the clinical decision making in this age

group who require CPAP or nNIV therapy.

Results: there were 40 children wo were commenced on nCPAP

and 15 with nNIV over the period. They have > 33 different primary

diagnoses and all had complex disease profiles. They lived from

northern NSW to Cairns hinterland. Of the nNIV children ‐ 14 of the

15 continue on therapy; longest 7 years. Commencement of therapy

was from 0.3‐1.9 years, all were tolerant; Males: females 10:5. Of

those on nCPAP 50% have ceased therapy and 20 continue; longest

9 years. Commencement of therapy 0.2 ‐1.7 years; 4 were non toler-

ant; 1 progressed to tracheostomy and the other 3 had complex

genetic abnormalities were managed conservatively

Discussion: This retrospective study confirms that children < 2years

can be successfully established on nCPAP and nNIV. From this we

plan to provide improved education and support to future families.

RESPIRATORY ‐ PHYSIOLOGY

P114 | Effects of Mandibular Advancement
Splints on upper airway physiology in
obstructive sleep apnoea

P. Burke1; F. Knapman1; B. Tong1; E. Brown1;
K. Sutherland2; P. Cistulli2; L. Juge1; J. Butler1; D. Eckert1;
L. Bilston1

1Neuoscience Research Australia / Unsw, Sydney, Australia, 2University
of Sydney, Sydney, Australia

Introduction: Mandibular advancement splint (MAS) therapy is not

equally efficacious for all patients with obstructive sleep apnoea

(OSA). Treatment outcomes may relate to the physiological traits of

the upper airway in sleep. In this study we examined pharyngeal

dilator muscle activity and airway pressure swings with and without

MAS therapy in OSA subjects.
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Methods: OSA subjects (N=19) using MAS therapy were recruited

for an overnight laboratory study (8 female; age: 32‐64 yrs, BMI: 25‐
41 kg/m2). Subjects were instrumented to monitor sleep (EEG),

breathing (pneumotach), upper airway pressures and genioglossus

muscle activity (ggEMG). Study was designed as a split night MAS

therapy (with/without MAS) and subjects were randomly assigned to

use the MAS device for first or second half of the night. EMG, pres-

sure and respiratory parameters were quantified over the night in

supine sleep (Mean±SD). Baseline apnoea‐hypopnea index (AHI) and

MAS therapy AHI were determined by clinical diagnostic PSGs and

subjects were classified as “responders” (MAS AHI <10), “partial”
(MAS AHI > 50%) or “non‐responders”.

Results: Average nadir epiglottic pressure (pEpi) swings during stage

2/3 NREM sleep were ‐14±6 cmH2O, falling to ‐8±6 cmH2O with MAS

in place (p<0.0001). In REM sleep, baseline pEpi was ‐7±3 cmH2O and

was modestly improved to ‐5±2 cmH2O with MAS in place (N=11, p =

0.048). Genioglossus EMG increased during stage 2/3 NREM compared

to wake supine eupnoea [Peak inspiratory EMG: wake, 3±4% vs NREM,

12±16%], and was reduced in NREM with MAS in place [4±5%, p =

0.04, N=15]. Responders and partial‐responders to MAS therapy (N=10)

exhibited marked improvements in NREM epiglottic pressure swings

(baseline: ‐13±4 vs MAS: ‐5±3) and ggEMG derecruitment.

Discussion: Mandibular advancement splints reduce pharyngeal

pressure swings in NREM sleep and reduce compensatory increases

in genioglossus EMG activity. Subjects with positive clinical out-

comes (“responders”) show marked reductions in upper airway resis-

tance in NREM sleep with MAS in place.

P115 | HIF is activated in colorectal cancer in
a cell culture model of obstructive sleep apnoea

C.-A. Martinez; P.A. Cistulli; K. Cook

University of Sydney, Camperdown, Australia

Introduction: Obstructive sleep apnoea (OSA) affects a significant

proportion of the population and recent epidemiological studies have

shown it is associated with cancer development and increased can-

cer mortality. The molecular and cellular changes associated with the

altered cancer outcomes are poorly understood. OSA is characterised

by episodic upper airway obstruction resulting in intermittent

hypoxia (IH). Our aim is to study the effects on IH transcription fac-

tors linked to cancer biology.

Hypoxia inducible factor (HIF) is a transcription factor activated

by hypoxia that can influence cancer growth and metabolism, and is

associated with treatment resistance. In OSA, both HIF and NF‐κB
transcriptional activity is proposed to increase in affected tissues

and this may include tumours in the body. However, we have yet to

understand how HIF or NF‐κB may be activated during IH, as com-

pared to chronic tumour hypoxia, and how this may lead to altered

cancer outcomes.

Methods: We have built an in vitro cell‐based model to simulate

tissue oxygenation in OSA in order to study the effects of fluctuat-

ing oxygen in tumour cells. The model has been used to examine the

effect of rapid, intermittent cycles of hypoxia in HCT116 colorectal

cancer cells.

Results: Using quantitative real‐time PCR and western blotting, we

have found that HIF‐1α increases during IH. Additionally, expression

of HIF target genes increases in response to the HIF activity, includ-

ing expression of genes involved in glucose uptake and glycolysis.

We have also identified that the HIF‐mediated response is different

in rapid intermittent hypoxia when compared to chronic tumour

hypoxia.

Conclusions: Identifying the different ways HIF may be activated

under intermittent hypoxia may be the key to understanding why

animal models of OSA show increased tumour growth and higher

rates of metastasis.

P116 | Low lung volume reduces sternohyoid
muscle force generation and promotes
pharyngeal obstruction in anaesthetized rats.

C. Horadagoda1,2,3; C. Lambeth1; K. Kairaitis1,2,3; T. Amis1,2,3

1Ludwig Engel Centre for Respiratory Research, The Westmead Institute
for Medical Research, The University of Sydney, Sydney, Australia,
2University of Sydney at Westmead Hospital, Sydney, Australia,
3Department of Respiratory and Sleep Medicine, Westmead Hospital.,
Westmead, Australia

Introduction: Low end expiratory lung volumes (EELV) during

sleep are thought to increase upper airway (UA) collapsibility. How-

ever, this may potentially be opposed by increasing UA dilator mus-

cle recruitment. The aim of this study was to use a rat model to

examine interactions between EELV and sternohyoid muscle (SH)

function.

Methodology: 12 supine, adult, male Wistar rats, anaesthetised

(ketamine/xylazine), were placed in a custom‐built, head‐out, plethys-
mograph with a neck seal. Airflow (V̇) was monitored via a pneumo-

tachograph attached to a snout mask. Tracheal pressure (PTR) was

measured using a pressure transducer tipped catheter. Changes in

EELV (integrated V̇) were achieved by increasing and decreasing box

pressure. SH muscle contraction was induced by direct electrical

stimulation (fine wires; 100pps for 3sec), with maximum active force

generated (SHaF) measured using a force transducer. UA resistance

(RUA = PTR/ V̇) was calculated at V̇=8.5 ml/s, both before and during

SH contraction.

Results: Minimum (EELVmin) and maximum EELV (EELVmax)

achieved were ‐0.8±0.3 ml and +2.7±0.9 ml from baseline (EELVBL)

(mean±SD; n=6; p<0.002; ANOVA). RUA was 0.38±0.17 mls-1cmH2O
-

1 at EELVBL, 0.41±0.23 mls-1cmH2O
-1 at EELVmin and 0.37±0.15 mls-

1cmH2O
-1 at EELVmax (n=4). During SH contraction, RUA fell by

8.6±4.6% at EELVBL, by 7.1±8.6% at EELVmin , and by 2.5±3.6% at
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EELVmax (n=6). At EELVBL, SHaF was 33±33mN, but decreased at

both EELVmin (19±22mN) and EELVmax (23±22mN) (n=12; both

p<0.05 versus EELVBL).

Discussion: We conclude that, for a given stimulius, SH muscle

force generation is optimised at EELVBL. These findings are consis-

tent with known effects of changing resting muscle length on active

muscle force generation; and suggest that: 1) UA dilator muscle

force generation is reduced by any shift in EELV away from baseline

values; and 2) increased UA collapsibilty at low EELV values in sleep-

ing patients with obstructive sleep apnoea may be compounded by

reduced UA dilator muscle efficacy.

SLEEP AND BREATHING – CLINICAL

P117 | An audit of the functioning and
outcomes of a tertiary hospital respiratory high
dependency unit

A. Antonov1; H. Wimaleswaran1; G. Hamilton1,2

1Monash Lung and Sleep, Melbourne, Australia, 2Monash University,
Melbourne, Australia

Introduction: The burden of acute respiratory failure on health

systems is increasing. Respiratory High Dependency Units (R‐HDU)

have been established to provide use of non‐invasive ventilation,

high‐flow nasal cannula and greater nursing staff to patient ratios.

There are limited data documenting Australian R‐HDU demographics

and outcomes. Our aim is to identify demographic and outcome data

for patients receiving care in the R‐HDU.

Methods: This is a retrospective audit of the outcomes of the R‐
HDU in an Australian adult tertiary referral hospital. All admissions

over the 8 month period between May 2017 and January 2018 are

included. Data and demographics were collected from scanned medi-

cal records and pathology database. Logistic regression was per-

formed with SPSS 25 (IBM Corp., NY, USA) to identify factors

related to the outcome of in‐hospital mortality.

Results: N= 252 R‐HDU admissions have been identified over the

study period. Mean age was 65.8 (SD 3.7). 13% did not survive to

hospital discharge with 30% of those deaths occurring in the R‐
HDU. 28% of patients requiring care in the R‐HDU were readmitted

to hospital within one month. Infective exacerbations of COPD con-

stituted the greatest primary diagnosis (31%) with 39% being read-

mitted to hospital within one month of discharge. 37% of patients

had a respiratory acidosis on initial blood gas. 68% of all R‐HDU

patients required NIV during their admission. 8% of admissions were

from ICU, facilitating early “step‐down” of care. Higher Charlson co‐
morbidity score calculated at admission was associated with in‐hos-
pital mortality (p=0.001, odds ratio 1.22, CI 1.09‐1.36). There was a

trend for hypercapnia at admission to predict in‐hospital mortality

(p=0.129, odds ratio 1.77, CI 0.85‐3.70)

Discussion: Our R‐HDU services a large patient cohort, of which

COPD exacerbations constitute the most frequently managed condi-

tion. These patients were also most likely to be readmitted to hos-

pital within one month of discharge. We found that R‐HDUs can

facilitate early ICU discharge and that Charlson co‐morbidity score

was the only significant predictor of in‐hospital mortality. The find-

ings from this audit can assist clinical decision making and improve

patient flow.

P118 | The use of a driving simulator in the
management of sleep disorders: a clinical
perspective

S. Gilbert; M. Chia

Sleep SA ‐ North Eastern Community Hospital, Campbelltown, Australia

Untreated OSA is associated with a 2‐7 fold increased risk of motor

vehicle accidents as well as impaired driving performance. Indeed,

individuals who are treated for their sleep apnoea are also at greater

risk compared to controls.

Currently, the only accepted clinical protocol to objectively

assess the degree of wakefulness is the Maintenance of Wakeful-

ness Test (MWT). However, various regulatory bodies (eg AustRoads,

DPTI), researchers and clinicians have noted that the MWT should

not be used as the sole indicator of impairment or risk of accidents.

Rather, the MWT should be integrated with additional information

to form a more holistic determination of wakefulness, sleepiness and

ultimately performance.

The driving simulator has recently gained increasing recognition

in experimental research as a useful collateral index of sleepiness

and performance. It is of particular use when assessing driving risk

as it has a strong relationship with real life driving performance. In

particular, the AusEd driving simulator has been employed in in sev-

eral experimental protocols with the resulting data used to generate

normative data ranges for the performance variables measured

which include: steering deviation, speed control, reaction time in

response to the appearance of ‘on road’ obstacles and the number

of ‘crashes’. The test takes 3 hr to be conducted and a report is

generated which allows the patient's performance to be easily com-

pared against the normative data ranges. In this way, it is clear

where the patient falls in their risk status while driving.

Because it assesses parameters specifically relating to driving

risk, the driving simulator is particularly relevant in situations when

clinicians have to make difficult decisions surrounding complex

issues such as licencing and fitness to drive. Especially when these

decisions need to be made in the context of ambiguous or contradic-

tory information coming from patient/spouse reports, where limited

or borderline in situ clinical data is available (eg from a CPAP down-

load data where the AHI is above 10 per hr or the median nightly

usage is under 5 hr despite low subjective sleepiness). It can also be
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used to assess the efficacy of neuro stimulant medication as it per-

tains to driving risk. Clinical case studies will be presented to illus-

trate the efficacy of the driving simulator.

P119 | Airway open‐airway closed: The effect
of mandibular advancement therapy for
obstructive sleep apnoea with and without a
novel in‐built airway.

D. Lavery1; J. Moldavtsev1; K. McCloy1; I. Szollosi2;
C. Hart1

1Oventus, Brisbane, Australia, 2Prince Charles Hospital, Brisbane,
Australia

Introduction: CPAP is the first‐line treatment for OSA, however, it

is often poorly tolerated with adherence rates of ≤50%. Mandibular

advancement splints (MAS) are a viable alternative for mild to mod-

erate obstructive sleep apnoea of for patients who are CPAP intoler-

ant. In addition to mandibular advancement, the O2Vent MAS

incorporates a novel in‐built airway. This study aimed to determine

the effects of the built‐in airway on treatment response measured

using the Apnoea Hypopnoea Index (AHI).

Methods: Single centre randomised crossover trial to examine the

effect of the O2Vent MAS device with airway open (AO) and airway

closed (AC) on Level 1 polysomnography (PSG) derived variables

including AHI. After baseline PSG, participants were randomised to

receive treatment in AO‐AC or AC‐AO sequence. Following the man-

ufacture and fitting of the fully customised devices, titration and

acclimatisation occurred under close dental supervision. Once sub-

jective symptoms were eliminated, or maximal level of tolerance was

achieved for at least 2 weeks, PSG was repeated with the device

in situ. Crossover to the second arm occurred ensuring the alternate

device was worn at the same level of advancement for at least 2

weeks before the final PSG. Treatment response was defined as ≥

50% reduction in AHI.

Results: 32 (20 Male: 12 Female) mean+/‐SD age 56.1+/‐9.7 years,

BMI 30.4+/‐5.0 kg/m2 completed the study. Baseline AHI 23.9+‐/
14.7 events/hr decreased with AC to 11.5+/‐7.2 (p<0.001) and AO

to 10.2+/‐6.2 (p<0.001), despite a significant increase in supine sleep

from baseline 21.1+/‐24.4% to AC 32.0+/‐23.6% and AO 34.6+/‐
27.1% (both p<0.01). AHI with AC and AO was similar as was the

response rate (AC 47%, AO 56%, p=ns). However, in the 17 AC non‐
responders, AO resulted in approximately 20% reduction in mean

residual AHI and a further 6 were classified as responders with AO.

Discussion: Preliminary findings indicate that inclusion of a built‐in
airway into MAS devices achieves similar results to MAS without air-

way. However, in a subgroup of patients who are non‐responders to

advancement alone or traditional MAS therapy, the inclusion of the

airway may provide additional benefits that may result in further

improvements in treatment efficacy and response rate.

P120 | Screening for obstructive sleep apnoea
in the clozapine clinic – prevalence of ‘high risk’
and feasibility of screening

M. Kalucy1,3; H. Foung2; M. O'Donnell1,3; P. Ward3,4;
M. Barclay1; J. Curtis1,3,4; R. Morrell3,4; D. Eckert5;
N. Murray1; C. Omana1

1Prince of Wales Hospital, Randwick, Australia, 2Faculty of Medicine,
University of New South Wales, Kensington, Australia, 3School of
Psychiatry, University of New South Wales, Kensington, Australia,
4Keeping the Body in Mind Program, South Eastern Sydney Mental
Health Service, Bondi Junction, Australia, 5NEURA, University of New
South Wales, Randwick, Australia

Background: People with Schizophrenia have 15–20 year reduced

life expectancy due largely to cardio‐metabolic disease. Obstructive

Sleep Apnoea (OSA) is often overlooked as a contributor to morbid-

ity and mortality in this group with daytime somnolence and cogni-

tive impairment potentially misattributed to the negative symptoms

of Schizophrenia, or to treatment side effects. Awareness of snoring

or apnoeas may be limited as most individuals sleep alone. There-

fore, OSA may be underdiagnosed and undertreated in this popula-

tion. Clozapine is the main treatment for otherwise treatment

resistant Schizophrenia and is associated with significant weight gain

and a high prevalence of metabolic syndrome and other risk factors

for OSA.

Objectives: To examine the prevalence of OSA in patients with

Schizophrenia attending a Clozapine Clinic at high risk of metabolic

syndrome and to examine the utility and feasibility of the screening

tools available to clinicians.

Methods: We screened patients attending a Clozapine Clinic

located at Prince of Wales Hospital (POWH) using 6 sleep assess-

ment tools validated in other patient groups: the Berlin Question-

naire, STOPBANG, OSA50, Epworth Sleepiness Scale, Pittsburgh

Sleep Quality Index and the Flinders Fatigue Scale. Those screening

positive for OSA by any of the first four tools were referred to the

POWH Sleep Clinic. Physical measures, metabolic data and socio‐
demographic data were also collected.

Findings: 53 patients (55.8% male and 47.2% female) were

screened with 39 (73.5%) screening positive on at least one of the

screening tools and with 34 (64.2%) referred to the Sleep Clinic. The

OSA50 and STOPBANG were found to be the most useful tools.

Conclusions: There is a high prevalence of positive screening for

OSA in patients attending the Clozapine Clinic. This study highlights

the importance of screening for OSA as part of a greater compre-

hensive approach to managing physical health factors.
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P121 | Short‐term and long‐term weight
changes after initiation of CPAP was associated
with lifestyle habit

Y. Tomita1,2; A. Kaneko1; T. Kasai1,2; Y. Kimura1; K. Narui1

1Toranomon Hospital, Tokyo, Japan, 2Toranomon Hospital, Juntendo
University Graduate School of Medicine, Tokyo, Japan

Introduction: Obesity is a risk factor for obstructive sleep apnea

(OSA). Previous studies have reported that initiation of CPAP will

make OSA patients gain weight, although loss in weight was a valu-

able treatment for OSA. However, it is still unclear if the weight gain

after initiation of continuous positive airway pressure (CPAP) will

affect the successive difficulty in weight loss. We therefore investi-

gated the predictive factors for the long‐term success of weight loss.

Methods: The OSA patients who initiated CPAP from February to

July in 2017 and continued to come to hospital for 6 months were

included. The patients were required to fill in their self‐report body

weight and questionnaire on dietary and exercise habits.

Results: Of the 182 patients who initiated CPAP during the study

period, 69 patients were included in the study. The mean age was

58 ± 13. The mean apnea‐hypopnea index in the diagnostic poly-

graph was 40 ± 16/h and the mean body mass index (BMI) was 26.7

± 3.5 kg/m2. The mean weight loss in 1 month was 0.48 kg, and 29

patients of all lost weight (Non‐weight gainers). The rate of aware-

ness of dietary calorie intake was high in the non‐weight gainers

than weight gainers (55% vs 30%, p = 0.046). There was no signifi-

cant difference in exercise habits (38% vs 35%, p = 0.803). In these

groups, weight loss in 6 months did not differ significantly (0.77 kg

vs 0.15 kg p = 0.268). Multivariate linear regression analysis revealed

that high BMI at the initiation of CPAP (p = 0.005) and frequent

exercise habits (p = 0.035) were independent predictors for the

weight loss in 6 months.

Discussion: Short‐term weight gain after the initiation of CPAP

was affected by the problems in dietary habits. On the other hand,

exercise habits could be important for log‐term weight loss.

P122 | Encouraging Nasal/nasal pillow masks
during initial titration reduces recommended
CPAP pressures and improves titration outcomes

M. Leong; M. Brown; A. Ritchie; D. Samaratunga

Queensland Health Royal Brisbane and Women's Hospital, Brisbane,
Australia

Introduction: Manual titration of CPAP during attended

polysomnography is the gold standard for determining optimal treat-

ment settings for CPAP therapy (Kushida, Chediak et.al 2008). A cru-

cial component of CPAP treatment is the interface selected to

provide the delivery of positive airway pressure. The initial interface

selected by the overnight Polysomnographer strongly influences the

interface recommended on discharge. Full Face Masks (FFM) masks

can be a favourable choice during the initial mask fit due to patient's

perceived mouth breathing during sleep. It has been shown that

FFM are associated with higher CPAP pressures requirements

(≥15.0 cmh2O) and higher residual AHI's (Deshpande, Joosten et.al

2016). Higher CPAP pressures can contribute to poor tolerance to

CPAP therapy which may impact upon adherence.

Method: This study is a retrospective audit of attended CPAP titra-

tions to assess a change in practice of encouraging nasal/nasal pil-

lows mask during the initial titration between Mar to Aug 2016 and

comparing to CPAP titrations during Mar to Aug 2015.

Results: Preliminary review of data demonstrated a higher propor-

tion (~71%) of Nasal/nasal pillow interfaces recommended between

Mar to Aug 2016 compared to (44.9%) Mar to Aug 2015. Recom-

mended pressures were lower with the nasal interfaces when com-

pared to FFM during both audit periods (Median pressure 8.0 cmH2O

and 12.0 cmH2O, Nasal vs FFM 2016, Median pressure of 9cmH2O

and 11cmH2O, nasal vs FFM 2015). FFM were also associated with a

higher overall AHI (AHI 3/hr vs 6.45/hr Nasal vs FFM 2016, AHI of

2.8/hr and 7/hr nasal vs FFM 2015) and a higher proportion of titra-

tions graded as unacceptable (14% vs 22.6%, 2016 vs 2015).

Discussion: This study demonstrates that by encouraging nasal/

nasal pillow interface on the initial titration, the proportions of FFM

recommended were reduced. Compared to FFM, Nasal/nasal pillow

masks were associated with lower recommended CPAP pressures,

and overall AHI's were lower, when compared to FFM. This study

also demonstrates improvements in titration outcomes with nasal/

nasal pillow CPAP delivery. Future studies are required to assess

whether initial interfaces at titrations continue to be used by

patients at follow up, and the impact on adherence and subjective

sleepiness scores.

P123 | Upper airway collapsibility during
dexmedetomidine and propofol sedation
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Rationale: Upper airway obstruction and ventilatory depression are

common side effects of many sedative and anesthetic agents and

may put ventilation and oxygenation at risk. Being promoted as a
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drug with minimal impact on ventilatory drive and upper airway acti-

vation, dexmedetomidine, a highly selective α2‐adrenoceptor agonist,
is increasingly used to provide sedation. However, it was recently

shown to impair ventilatory drive and induce apnea and airway

obstruction in sedated volunteers.

Aim: To compare the magnitude of upper airway collapsibility dur-

ing dexmedetomidine sedation to the magnitude of upper airway

collapsibility during propofol sedation.

Method: Twelve healthy volunteers participated in this randomized

crossover study. Upper airway collapsibility was directly measured

(pharyngeal critical pressure, Pcrit) on two separate days, during low

and moderate infusion rates of dexmedetomidine or propofol, (ran-

dom order) aiming for light and deep sedation. Bispectral index score

(BIS) and clinical sedation scales were used to monitor sedation

level.

Results: Nine subjects completed this study (mean±SD age

41.7±13.4 years and body mass index 25.5±4.0 kg.m2). Mean BIS

levels at the time of upper airway collapsibility measurements dur-

ing low (74±10 vs 65±13 units; p<0.05) and moderate (57±16 vs

39±13 units; p<0.05) infusion rates were higher during dexmedeto-

midine than propofol sedation, respectively. No systematic differ-

ence was observed in Pcrit during sedation at either infusion rate

(i.e. low and moderate) of dexmedetomidine or propofol (p=0.72).

Comparison of Pcrit at moderate infusion rates for dexmedeto-

midine and low infusion rates for propofol was performed as BIS

scores indicated equivalent levels of sedation at these rates, no dif-

ference in Pcrit was observed (p=0.43). Three participants displayed

clinically significant episodes of apnea during induction of sedation

with both drugs.

Conclusion: No difference was observed in the degree of upper

airway collapsibility between dexmedetomidine and propofol seda-

tion when compared at similar infusion rates or levels of sedation.

Dexmedetomidine may not be as protective of upper airway collapse

and ventilatory function as initially believed.

P124 | Effect of acute CPAP withdrawal on
overnight blood pressure in OSA: A randomised
controlled trial

N. McArdle1,2; J. Walsh1,2; E. Robey1; K. Maddison1,2;
K. Smith3; A. Singh3; K. Sansom1; D. Hillman1,2; T. Fiocco-
Walton1; B. Jagadish-Shenoy1; D. Green3; P. Eastwood1,2

1Centre for Sleep Science, The University Of Western Australia, Crawley,
Australia, 2West Australian Sleep Disorders Research Institute, Sir
Charles Gairdner Hospital, Nedlands, Australia, 3School of Human
Sciences, The University of Western Australia, Crawley, Australia

Introduction: Untreated obstructive sleep apnoea (OSA) is asso-

ciated with increased cardiovascular morbidity and mortality. Con-

tinuous positive airway pressure (CPAP) therapy has been shown

to decrease cardiovascular risk factors such as hypertension.

However, CPAP use is often sub‐optimal and the effect of acute

withdrawal of CPAP (e.g. one night) on nocturnal blood pressure

(BP) is unknown.

Methods: OSA patients (untreated AHI>15) established on and

compliant with CPAP were recruited and studied over 2 non‐conse-
cutive nights (>1 week but <4 weeks apart). Participants were ran-

domly assigned to receive either therapeutic CPAP or sub‐
therapeutic SHAM‐CPAP. Full in‐lab PSG was performed and beat‐
to‐beat BP monitored continuously with a dual cuff Finapres. Data

from 5 randomly selected epochs of each stage of sleep (N1, N2,

N3, REM) and wake after sleep onset (WASO) were analysed to

determine the mean and range in systolic (SBP) and diastolic blood

pressure (DBP) over the epoch.

Results: Five participants’ data have been analysed and is pre-

sented in the table below.

WASO N1 N2 N3 REM

SBP CPAP 133.2±19.2 123.6±14.7 120.7±12.2 123.5±9.3 120.9±10.2

Mean SHAM 130.9±8.8 123.3±2.9 125.4±4.2 120.3±11.7 129.4±5.3

SBP CPAP 19.8±9.1 19.6±8.9* 16.9±6.3 23.6±13.0 17.4±8.5

Range SHAM 17.6±3.6* 26.5±10.0 24.7±7.8 26.9±10.9 22.1±5.0

DBP CPAP 85.7±10.6 80.6±13.6 79.2±11.6 81.6±8.2 78.0±10.3

Mean SHAM 78.8±2.0 73.6±3.6 75.2±4.9 71.1±7.6* 70.7±5.3

DBP CPAP 12.6±5.7 12.4±4.6 10.4±3.1 10.8±5.8 * 11.5±5.9

Range SHAM 10.7±2.3 15.3±4.4 13.9±2.8 17.0±2.5 13.0±3.3

*SHAM vs CPAP p<0.05.

Discussion: This preliminary analysis show that fluctuations in SBP

and DBP within an epoch of sleep are lower during all stages of

sleep during CPAP compared to SHAM‐CPAP, however a similar

severity of BP fluctuations are also evident between conditions dur-

ing WASO.

P125 | Characteristics of female obstructive
sleep apnea in a medical check‐up
Y. Tomita1,2; M. Sato1; T. Kasai1,2; Y. Kimura1; K. Narui1

1Toranomon Hospital, Tokyo, Japan, 2Juntendo University Graduate
School of Medicine, Tokyo, Japan

Introduction: The prevalence of obstructive sleep apnea (OSA) has

been reported to be as twice as high in male as female individuals.

There is still less opportunity for female to be tested and diagnosed

with OSA. We therefore investigated the useful predictors for

female OSA in the medical check‐up in our hospital.

Methods: We included female individuals over the age of 40 who

took medical check‐up in our hospital from December 2015 to April

2017 and agreed to the study. The participants underwent home

sleep testing (HST) and filled out questionnaire on sleepiness, sleep

quality, and menopause symptom.
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Results: Of 7866 individuals who took medical check‐up, 125 par-

ticipants were included in the study. The mean age was 56, and 63%

of the participants were postmenopausal. The mean body mass index

(BMI) was 22.2 kg/m2. The median of Epworth sleepiness scale (ESS)

was 8 and the Pittsburgh Sleep Quality Index (PSQI) was 6. HST

diagnosed OSA in 37 participants (38%) defined as the respiratory

event index ≥ 5/h. There were no significant differences in BMI,

sleepiness, and awareness of snoring between the participants with

OSA and those without. A multivariate logistic regression model

revealed that hot flash recognized as menopause symptom was an

independent predictor for OSA.

Discussion: We realized the usefulness of HST for female partici-

pants who took medical check‐up. We also found that about one‐
thirds of the female individuals who tried HST had OSA. Unlike the

previously reported predictors for OSA, hot flash could be a specific

predictor for OSA in female individuals.

P126 | Sleep disordered breathing and
cephalometric predictors in an Australian rugby
league team

A. Scott1; N. Erikkson1; T. Segal1; E. Mateus1; J. Caia2;
V. Kelly2; P. Teuwen1

1The Wesley Hospital Sleep Disorders Centre, Brisbane, Australia, 2The
University of Queensland, Brisbane, Australia

Introduction: Specific facial anatomy increases the risk of obstruc-

tive sleep apnoea (OSA), particularly with Polynesians. This group

represent 37% of Australian National Rugby League (NRL) players.

However it's unclear if there's increased prevalence of OSA within

this group due to different facial cephalometry. Cephalometry uses

dental and soft tissue landmarks. In Polynesians the width of the

bony nasal aperture and mandibular prognathism has been implied

as being associated with OSA. Retrognathia is recognised as a risk

factor for OSA (Downs syndrome).

Objectives: We investigated the prevalence of OSA among repre-

sentative NRL players in association with facial cephalometric mea-

surements. Different racial groups included Polynesians, Aboriginal

and Torres Strait Islanders and European‐Australians (EA). These

measurements were evaluated as a predictor of OSA risk between

the groups.

Methods: 24 NRL players were evaluated near the end of their

pre‐season. They completed three questionnaires (Stop Bang, ESS,

Berlin) and screened with a portable multichannel device (Alice PDx).

We measure facial and cranial width and length, BMI and neck cir-

cumference, waist circumference, waist to hip ratio plus the sum of

8 skinfolds to evaluate muscle ratio.

Results: 10 players (42%) had an AHI>5, with 3 players AHI>15

(12.5%), involving 10 Polynesian and 3 EA players. Linear regres-

sion demonstrated increased midface length was inversely

proportional to REM AHI (p<0.05). The product of midface length,

upper lip and lower lip length predicted supine AHI (p<0.05).

Increased skinfold thickness predicted AHI for all players, but not

neck circumference or BMI. Total AHI (4.73 vs 2.43) and REM

AHI (9.0 vs 2.98) was higher in the Polynesian players than EA

players (p<0.05).

Conclusions: Based upon this sample there was a higher preva-

lence of OSA among elite Polynesian versus European‐Australian
players. Specific facial cephalometric parameters appear to predict

OSA risk, independent of BMI and neck circumference in these ath-

letes, where true prognathism appears to be an independent risk fac-

tor for OSA. Prognathism is likely to represent an additional

predictor of OSA within different racial groups within the general

population, regardless of age or BMI.

P127 | Temporal relationship between arousal
from sleep and night‐time gastroesophageal
reflux events

K. Shepherd1,2; J. Ockelford1; V. Ganasan1; R. Holloway3;
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1West Australian Sleep Disorders Research Institute, Sir Charles
Gairdner Hospital, Nedlands, Australia, 2Centre for Sleep Science, School
of Human Sciences, University of Western Australia, Crawley, Australia,
3Department of Gastroenterology and Hepatology, Royal Adelaide
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Introduction: It is commonly believed that nighttime gastroe-

sophageal reflux (nGER) symptoms interrupt sleep, causing daytime

sleepiness. Most studies attempting to understand the relationship

between sleep, arousal and nGER events have used acceleromety

(actigraphy), however such devices are poor at detecting periods of

wakefulness during sleep, and can only do so with low temporal res-

olution. We sought to address this deficiency by using polysomnog-

raphy (PSG), the gold‐standard method of measuring sleep, to

examine the temporal relationships between nGER events and arou-

sal/awakening from sleep.

Methods: Individuals between 18‐70 years who had undergone a

gastroscopy for investigation of symptomatic GER disease within 12

months were recruited and underwent simultaneous 24‐hr pH/impe-

dance monitoring and in‐laboratory PSG. The temporal relationship

between each nGER event and sleep/arousals/awakenings was deter-

mined for each participant. Analyses were limited to the sleep per-

iod, defined as the time between ‘lights out’ in the evening and the

time of waking in the morning.

Results: Thirty‐three individuals consented to participate, with anal-

yses conducted on data from 25 individuals. 64% of participants had

nGER episodes (5±5 events per person, range 1‐18) and 64% had

obstructive sleep apnoea (OSA, mean AHI 20±11 events/hr-1, range

6‐44). There were no differences in PSG‐determined sleep duration,

efficiency, sleep architecture, arousals/awakenings or AHI between
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those with nGER and those without. Those with OSA had more

nGER events than those without OSA (5±5 events vs. 1±1 events;

p<0.05) and overall the majority of nGER events occurred in partici-

pants with OSA (70/76). The majority of nGER events (83%)

occurred during a PSG epoch that had been classified as wake. Arou-

sals/awakenings preceded almost all events (73/76) while fewer had

an arousal/awakening following the event (12/76).

Discussion: i) nGER events do not appear to affect sleep quality;

ii) individuals with OSA have more severe nGER that those without

OSA; iii) nGER events generally occur during periods of wakefulness

after sleep onset; and iv) arousal was more likely to precede than

follow nGER events, suggesting that nGER events are precipitated

by arousal from sleep.

P128 | Association of OSA with the prevalence
and incidence of malignant cancers in Western
Australia

B. Singh1,2,3; R. Marriott5; G. Cadby5; S. King1,2,3;
K. Ward1,2,4; E. Darcey5; D. Hillman1,2,3; S. Mukherjee6;
L. Palmer7; N. McArdle1,2,3

1Sir Charles Gairdner Hospital, Nedlands, Australia, 2West Australian
Sleep Disorders Research Institute, Nedlands, Australia, 3University of
Western Australia, Crawley, Australia, 4Curtin University, Bentley,
Australia, 5Centre for Genetic Origins of Health & Disease, University of
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Introduction: The relationship between obstructive sleep apnoea

(OSA) and cancer is unclear as studies have been conflicting. To

evaluate this further, we examined the association between (a) OSA

presence and severity and (b) prevalence and subsequent incidence

of malignant cancers over a median 11.9 years follow‐up in a large

cohort of patients who attended a Western Australian (WA) sleep

clinic from 1989 to 2013 (N = 24,717).

Methods: OSA severity was defined by the Apnoea‐Hypopnea

Index (AHI) measured by in‐laboratory polysomnography (PSG). Mea-

sures of potential confounding included age, sex, BMI, smoking,

socio‐economic status and blood pressure. Outcomes were deter-

mined from the WA Cancer and Deaths Registries. Analyses were

constrained to within periods where the same AHI scoring criteria

were used: 1989 to 31 July 2002 (ASDA criteria); 1 August 2002 to

30 June 2013 (Chicago criteria). The association of OSA severity {no

OSA: AHI<5; mild: 5≤AHI<15; moderate: 15≤AHI≤30; severe:

AHI>30} with prevalence of a cancer diagnosis at the time of PSG

(i.e., baseline) was investigated using logistic regression. The associa-

tion with incident diagnoses after baseline was investigated using

Cox regression analyses.

Results: The number of patients diagnosed with cancer at base-

line was 356 of 11,180 (ASDA) and 790 of 13,537 (Chicago). Uni-

variate models estimated significantly higher odds for a diagnosis

of cancer, compared to no diagnosis, for mild (ASDA period Odds

Ratio (95 % CI), OR = 1.50 (1.12‐2.03)), moderate (ASDA OR =

1.53 (1.10‐2.12)), and severe (ASDA OR = 1.52 (1.13‐2.04)) OSA,

relative to the reference category (no OSA), in both periods. Of

those without diagnosed cancer at baseline, 1,070 of 10,824

(ASDA) and 736 of 12,747 (Chicago) were subsequently diag-

nosed. Estimates of the relative risk for incident diagnosis from

univariate analyses of: (i) ASDA data were significantly higher for

mild (Hazard Ratio (95 % CI), HR = 1.23 (1.05‐1.43)) and moder-

ate (1.29 (1.08‐1.55)) categories; and for (ii) Chicago data were

significantly higher for moderate (1.76 (1.26‐2.47)) and severe

(2.02 (1.46‐2.80)) categories, relative to the reference category (no

OSA). Multivariable analyses consistently revealed significant asso-

ciations between age, and, in some cases, BMI and smoking sta-

tus, with prevalent and incident cancer diagnoses. However,

multivariable models demonstrated no significant associations

between OSA severity and the prevalence or incidence of cancer,

after adjusting for confounders.

Discussion: The severity of OSA is associated with prevalent can-

cer at the time of sleep study and incident cancer over a median fol-

low‐up of 13.5 years. However, these associations appear to be

secondary to known confounding risk factors for cancer develop-

ment.

P129 | Impact of early intervention using
tele‐monitoring of CPAP for patients with sleep
apnea in Japan

Y. Tomita1,2; T. Kasai1,2; K. Narui1

1Toranomon Hospital, Tokyo, Japan, 2Juntendo University Graduate
School of Medicine, Tokyo, Japan

Introduction: Previous studies have suggested that telemonitoring

provides good adherence of continuous positive airway pressure

(CPAP). Whether we also benefit in Japan has not been elucidated

because Japanese patients are supposed to come to see the doctors

regularly. We therefore investigated the effect of early telephone

coaching using tele‐monitoring on the adherence to CPAP.

Methods: We compared the drop‐out rate and the average usage

in one month between the patients who initiated CPAP with tele‐
monitoring from January to March in 2018 (tele‐monitoring group)

and the patients who initiated CPAP without tele‐monitoring from

January to March in 2017 (conventional group). In the tele‐monitor-

ing group, we tried to make a phone call during the next week after

initiation of CPAP regardless of the adherence in the first week.

Results: We included 47 patients in the tele‐monitoring group and

64 patients in the conventional group. One patient dropped out in

the tele‐monitoring group, while 6 patients did in the conventional

group (p = 0.235). Average usage in 1 month was 307 min and 290

min, respectively (p = 0.471). When we exclude 12 patients who did
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not answer our phone call and compare the rest of 35 patients with

the conventional group, the difference of the usage was not still sta-

tistically significant (324 min vs 290 min, p = 0.220). In all the tele‐
monitoring group, the number of patients who used CPAP for more

than 4 hr per night on more than 70% of nights was 19 (40.4%). The

characteristics of them included older age, higher apnea‐hypopnea
index in the diagnostic polygraph, and high rate of more than 4 hr

usage. Whether patients answered our phone call was unrelated (p =

0.514).

Discussion: We might avoid drop‐out by early telephone coaching

to the patients, as the one patient who dropped out in the tele‐mon-

itoring group was not answered to the phone call. We did not find

the importance of early telephone coaching on the adherence to

CPAP in one month. However, the results admit us to intervene ear-

lier than one week because good adherence in the first week was

associated with the adherence in one month.

P130 | Long term follow up of obstructive
sleep apnoea in primary care ‐ a pilot study

S.-T. Liaw3,4; G. Marks1,3,4; P. Buchanan1,3;
J. Williamson1,3,4; A. Johnson; M. Tam2,3,4; H. Vedam1,3,4

1Liverpool Hospital, Sydney, Australia, 2Fairfield Hospital, Sydney,
Australia, 3University of New South Wales, Sydney, Australia, 4Ingham
Institute for Applied Medical Research, Sydney, Australia

Background: Obstructive sleep apnoea (OSA) is a common disor-

der and adherence to therapy is important as long‐term morbidity

and mortality is reduced in those who adhere to Continuous Positive

Airway Pressure (CPAP) therapy. However, studies have shown that

attendance to follow‐up appointments is poor and objective adher-

ence is less than subjective adherence, highlighting the need for

objective monitoring. The aim of this pilot study was to assess the

feasibility of performing a randomised trial evaluating the effective-

ness of long term follow up of OSA in primary care.

Methods: This pilot study involved the development of a struc-

tured proforma to support long term follow up care of patients with

OSA, which was refined through a collaborative education session

with General Practitioners (GPs), and supported by a follow‐up visit

by a CPAP therapist. The education session covered OSA follow‐up,
particularly interpreting adherence data. When the experienced

CPAP therapist visited the general practices, after the education ses-

sions, further education and support regarding the structured pro-

forma and assessment of the adherence data was provided. 20

patients on CPAP therapy were randomized to receive longer term

follow‐up by either their GPs, or sleep physician as the control

group. After the GPs follow‐up visit the structured proformas were

collected and the interpretation of adherence data was assessed by

the CPAP therapist, and the patients and GPs completed a question-

naire assessing their satisfaction.

Results: 10/10 patients attended their GPs and 8/10 patients

attended their specialist appointment. Adherence parameters were

correctly interpreted on all of 7/10 proformas returned. CPAP adher-

ence was similar in both the GPs group and Physician groups (mean

use 5.5 vs 5.2 hr p>0.05). 7/8 who competed the post‐visit question-
naire were happy to be followed up by their GPs in the future and

all eight patients felt their GPs covered relevant issues. Three of the

four GPs involved completed the post‐visit survey and were satisfied

with the follow‐up visit and found it easy to use the developed pro-

forma.

Conclusions: This pilot study demonstrated that this model of care

involving both sleep Physicians and GPs seems feasible and accept-

able to both GPs and patients with OSA. Larger studies are required

to refine this model of care and clarify if it will result in better atten-

dance at appointments and improved adherence to CPAP therapy.

P131 | Audit of ward‐based non‐invasive
ventilation in a new respiratory unit of a tertiary
metropolitan hospital

M.I. Birader; K. Yong; J. Geake; M. Chandratillake;
S. Karunarathne; D. Calver

Lyell Mcewin Hospital, Adelaide, Australia

Background: Non‐invasive ventilation (NIV) is increasingly used in

ward‐based settings for treatment of acute exacerbations of Chronic

Obstructive Pulmonary Disease (COPD) with Type 2 respiratory fail-

ure. We introduced a ward‐based NIV service in our new respiratory

unit in a major tertiary, teaching metropolitan hospital.

Aims: The main aims were a) Collecting patient characteristics data

b) Assessing appropriateness of NIV indication) c) Assessing various

parameters of NIV therapy d) Estimate cost effectiveness and sav-

ings

Methods: 1) Patients were admitted to respiratory ward chiefly

from emergency department(ED), directly when Intensive Care Unit

(ICU) was unable to admit and weaning from ICU as step down. 2)

Patient characteristics in terms of age, sex, smoking status, Co‐mor-

bidities, prior home oxygen therapy (HOT), radiological abnormalities,

resuscitation and functional status were collated. 3) Appropriateness

of NIV indication was also assessed. 4) Data regarding various

parameters of NIV therapy included Clinical area commenced, Inspi-

ratory (IPAP) and Expiratory (EPAP) positive pressures (cmH2O)

used, duration, arterial blood gas (ABG) analysis, length of stay (LOS),

complications and outcomes, assessing NIV trend. 5) Finally an esti-

mate of cost saved in terms of ICU beds not utilised was done.

Results: 1) Total 28 patients, M;F‐ 13:15,Median age 50‐70 years,

comorbidities from 2‐6 other medical conditions, active smokers 5/28,

prior HOT 7/28, Radiological abnnormalities10/28,not for resuscitation

22/28, good functional status 17/28. 2) 26/28were commenced for

appropriate indications of which COPD(20/28) was most common
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3) NIV Parameters: Clinical area commenced‐ Respiratory ward=12,

ED=8, ICU=7, Cardiology ward=1, IPAP:EPAP=10‐14/4‐8, Mean dura-

tion‐1‐5 hr ABG‐ pH <7.25 ‐Initial =11/28, 1 hr=7/28, 4hr=3/28, dis-

charge1/28, pH >7.25 Initial =14/28,1 hr=14/28,4hr=17/28,median

LOS=5‐8 days, Discharged home15/28, Died4/28, Comfort care3/28,

Long term NIV 4/28, long term oxygen 1/28, increasing NIV trend from

1to 4/month.4) Cost savings=133000$/14months.

Conclusions: Results suggest that ward‐based NIV service was

safe, effective, appropriate with significant potential for sharing clini-

cal load and pressures between ED, ICU leading to potential savings.

Ongoing study with large patient cohort is clearly required.

SLEEP AND BREATHING ‐ MEASUREMENT

P132 | Smartphones‐based diagnosis of sleep
apnoea using the nocturnal respiratory sound
spectrum from breathing to snoring

V. Swarnkar1; U. Abeyratne1; B. Duce2; C. Hukins2

1The University of Queensland, Brisbane, Australia, 2Princess Alexandra
Hospital, Woolloongabba, Australia

Introduction: obstructive sleep apnoea (OSA) is directly associated

with partial of full collapse of the upper airway. During OSA events,

the upper airway patency and the geometry are affected leading to

corresponding changes in the acoustic quality of breathing and snor-

ing sounds. We present fully automated new technology using the

continuous spectrum of respiratory sounds from shallow breathing

to heavy snoring and diagnose OSA at a performance approaching

that of in‐facility polysomnography.

Methods: we collected overnight respiratory sounds simultaneously

from patients undergoing Type 1 PSG in a hospital sleep laboratory,

using a smartphone (Samsung Galaxy S3) kept by the bedside. The

phone was kept within a nominal distance of 50cm with the internal

microphone oriented towards the patient's head. Our database con-

sisted of n=73 subjects (42 males, 31 females), whose PSG were

scored per AASM 2007 Alternative Criteria (39 patients had AHI<15

and 34 had AHI>=15). We developed automated OSA diagnostic algo-

rithms on this data set and computed sensitivity and specificity refer-

enced to PSG derived apnoea hypopnea index (AHI) at the diagnostic

threshold of AHI=15/hr. The method we developed provided a direct

opportunity to operate on the whole spectrum of sounds spanning

from shallow breathing to heavy snoring in the presence of normal

background sounds in a sleep laboratory. We used a leave‐one‐out
cross‐validation (LOOV) technique to train and test our method.

Results: Our method achieved a LOOV training performance (sensi-

tivity, specificity) of (88%, 90%) and a validation performance of

(88%, 90%). A similar performance was achieved at the diagnostic

threshold of AHI=30/hr. The negligible performance drop between

training and validation suggests the training was successful.

Discussion: Our results illustrate that the spectrum of respiratory

sounds can be used to diagnose OSA at a performance approaching

those possible with Type 1 PSG. Our study used cross‐validation on

small data sets; results require further validation through a blinded

prospective test on a larger data set. The main advantages of our

method is its simplicity, accuracy and the ability to diagnose OSA

using the whole spectrum of respiratory sounds without a need for

a‐priori extraction of snores.

P133 | Effects of different scoring criteria on
the smartphone‐based diagnosis of sleep apnoea

V. Swarnkar1; U. Abeyratne1; C. Hukins2; B. Duce2

1The University of Queensland, Brisbane, Australia, 2Princess Alexandra
Hospital, Woollongabba, Australia

Introduction: over the last 20 years different research groups,

including our own, have demonstrated that snore and breathing

sounds carry critical information to diagnose OSA. In this paper we

explore the effect of different sleep scoring standards and sound

acquisition instruments on the performance of sound‐based OSA

diagnostic algorithms.

Methods: We collected overnight breathing and snoring sounds

from patients undergoing Type‐1 polysomnography (PSG) in a sleep

laboratory. Two bedside microphone systems were used: (i) a direc-

tional, high sensitivity, high fidelity microphone (RODE NT3, Aus-

tralia) connected to a computerised data acquisition system, and, (ii)

Samsung Galaxy S3 smartphone which uses a lower sensitivity, non‐
directional internal microphone. The RODE data set (“RODE1999”),
(n=91) had been scored under the Chicago criteria (“AASM 1999”),
and smartphone data, which we call “Galaxy2007” (n=73) were

scored per AASM 2007 Alternative Criteria. We developed auto-

mated algorithms on each data set separately and computed sensi-

tivity and specificity of diagnosis referenced to PSG derived apnoea

hypopnea index (AHI) at the diagnostic threshold of AHI=15/hr.

Results: we divided the Galaxy2007 (n=73) data into a non‐over-
lapping partition of size n=53 (Training Set) and n=20 (Test Set). We

trained our algorithm on the Training Set and achieved a training

(sensitivity, specificity) pair of (92%, 93%). Upon testing the trained

model on the independent Test Set, we achieved (90%, 90%). When

the algorithm was trained and cross‐validated on the full Galaxy2007

set (n=73), the training and validation performances were respec-

tively (91%, 92%) and (91%,90%). When the algorithm was trained

and cross‐validated on RODE1999 data, we got a validation perfor-

mance of (98%, 91%) for males and (94%, 95%) for females. When

the model trained on RODE1999 data was tested on Galaxy2007

data without retraining the performed dropped to (65%, 67%).

Discussion: sound analysis can diagnose OSA at performances

approaching those of PSG. However, algorithms trained under one

PSG scoring standard (or instruments) should not be tested on data
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obtained under different scoring standards or instruments with

widely different acoustical characteristics. Our study used small his-

torical data sets; further validation through a well‐controlled
prospective test on a larger data set is needed.

P134 | Utility of verbal questioning to improve
efficiency of urinary drug testing during MSLT
and MWT

A. Anniss1; S. Huddle1; A. Young1,2; D. O'Driscoll1,2

1Eastern Health, Box Hill, Australia, 2Monash University, Clayton,
Australia

Introduction: Urine drug testing can ensure that multiple sleep

latency test (MSLT) and maintenance of wakefulness test (MWT)

patients are not affected by drug use which can influence results.

However, initial drug screening becomes more time consuming and

expensive if all positive samples are subsequently sent for confirma-

tion by gas chromatography mass spectrometry (GCMS) analysis. We

aimed to determine if a brief verbal questionnaire performed by the

sleep scientist at the time of collection of urine samples would pro-

vide a better understanding of a patient's current drug use. It was

proposed that this questionnaire may reduce the number of positive

screened samples requiring further GCMS analysis.

Methods: All MSLT or MWT patients from Feb‐May 2018 were

included in this study. The attending sleep scientist asked the patient

the following questions: 1) Have you taken any sleeping tablets in

the last two weeks? 2) Have you taken any pain relief in the last

week? 3) Have you taken any recreational drugs in the last week or

any cannabis in the last month? Urinary drug screening (UDS) for

the presence of amphetamines, barbiturates, benzodiazepines,

cannabinoids, cocaine, methadone and opiates was then performed

and results compared with information obtained from overnight and

verbal questionnaires. Unexpected positive results were confirmed

by further GCMS analysis.

Results: All patients (n=22) were comfortable with answering the

questions. The verbal questionnaire alone identified 3 patients (14%)

that had taken sleeping medication in the last two weeks, 10

patients (46%) that had taken non‐prescribed pain relief medication

in the last week and 1 patient (5%) that had taken recreational drugs

in the last month. This information was not identified in the patient's

overnight questionnaire or medication history and otherwise would

not have been known. UDS analysis detected 6 positive samples

(27%). Of these positive urine samples, 4 agreed with information

detected from both overnight and verbal questionnaires and 2

agreed with the verbal questionnaire alone.

Discussion: These findings indicate that use of a simple verbal

questionnaire allows improved detection of drugs that may influence

MSLT and MWT results and may provide time and cost saving bene-

fits by reducing samples requiring further GCMS analysis.

P135 | Rethinking RIP – potential advantages
of DC respiratory effort bands

P. Breen1,2; G. Naik1; B. Tong3; D. Eckert3; G. Gargiulo1,2

1The MARCS Institute, Western Sydney University, Penrith, Australia,
2Translational Health Research Institute, Western Sydney University,
Penrith, Australia, 3Neuroscience Research Australia, Randwick,
Australia

Introduction: Respiratory Inductive Plethysmography (RIP) is

widely used in clinical and research settings to monitor respiratory

function. However, this technology is not without its drawbacks. To

measure RIP band inductance, a highly resonant and stable oscillator

circuit containing the band is required. This is difficult to maintain

even with additional hardware or software. Mutual inductance

between RIP sensors is another issue that either requires multiple

resonant oscillators with sufficient frequency separation or a time‐
division multiplexing scheme. Either option requires substantial hard-

ware or software additions.

The advent of new electrically conductive polymers has enabled

the development of a range of novel respiratory sensors. A key

advantage of these materials is that they produce a resistive, rather

than inductive, response to stretch. However, similarly to traditional

RIP bands they can be cut to measure or be one‐size‐fits‐all wrap-

ping around the torso. The aim of this study was to compare these

new RIP alternatives with gold standard measures of breathing and

effort during overnight sleep studies.

Methods: RIP alternatives were used while simultaneously record-

ing airflow via nasal mask and pneumotachograph during overnight

polysomnography in people with sleep apnoea. Participants also slept

with an epiglottic pressure sensor. Measures of respiratory rate, res-

piratory variability, airflow and breathing effort derived from gold

standard measures of airflow from the pneumotach and epiglottic

pressure sensors were compared to data obtained using these non‐
invasive wearable RIP sensors.

Results: Preliminary findings demonstrate the technical feasibility

and capability of these new wearable sensors to match key measures

of breathing and respiratory effort. For example, respiratory rate was

94% accurate. Conclusions

While further validation is required, these preliminary findings

demonstrate the potential for these sensors to derive key parame-

ters of interest for respiratory monitoring during sleep. Technical

advances such as how they may be instrumented in DC, results in a

smaller circuit size/complexity, lower power requirements and

greater suitability as a truly wearable solution.

Support: This study was funded by a Cooperative Research Centre

Project Grant, a joint Government, Academia and Industry collabora-

tion (Industry partners: Oventus Medical, Medical Monitoring Solu-

tions).
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P136 | An improved method for automated
breath detection using pharyngeal pressure
signals

A. Chiang1; J. Carberry1,2; D. Eckert1,2

1Neuroscience Research Australia, Randwick, Australia, 2University of
New South Wales, Sydney, Australia

Introduction: Breath detection in sleep and breathing research is

typically a labour intensive task that requires accurate identification

of the onset of inspiration and expiration from respiratory signals.

Our group previously developed an algorithm to automate this pro-

cess using the airflow signal and epiglottic pressure signal during

periods of restricted airflow and apnoea (Nguyen et al, PLoS One,

2017). However, 11% of breathing efforts were missed with the

original algorithm when using the epiglottic pressure signal. This

study is an extension of this algorithm development work with the

goal of improving accuracy when performing automated breath

detection using only the epiglottic pressure signal.

Method: Data from previous sleep and breathing research studies

in which airflow was measured with a pneumotachograph and nasal

mask and negative pharyngeal pressure swings were derived using

an epiglottic pressure catheter were analysed. Breath parameters

were extracted and then compared between the original and new

algorithm. Comparisons were also made using the traditional breath

detection approach (zero crossing of the flow signal).

Results: The new algorithm improved the speed (>10X reduction in

processing speed) and robustness against noise and artefacts, particularly

in algorithmically challenging sections pre‐ and post‐ arousals in flow lim-

itation events, reducing the amount of manual verification needed.

Discussion: Given that the number of breaths during a full over-

night sleep study is substantial, visual analysis of individual breaths

for the entire night and for large datasets is not feasible. This new

algorithm to automatically detect respiratory effort using the epiglot-

tic pressure signal independent of the flow signal has improved accu-

racy compared to previous approaches with substantially reduced

analytical workload. This tool may be useful for automated

approaches for sleep apnoea phenotyping and respiratory physiology

research.

P137 | Steady‐state accuracy comparison of
masimo radical‐7 and compumedics grael
oximeters during polysomnography

F.M. Ali1; T. Churchward1,2; J. Tolson1,2; P. Rochford1,2

1Austin Health, Heidelberg, Australia, 2Institute for Breathing and Sleep,
Heidelberg, Australia

Introduction: Arterial oxygen saturation derived by pulse oximetry

(SpO2) is a convenient, easily‐obtained and useful measurement that

plays an important role in PSG. However, the underlying technology

is complex and SpO2 measurement may vary with oximeter design,

oximeter settings, and other practical considerations. Rochford et al

(2007) demonstrated the performance characteristics of these

oximeters in induced hypoxia, in a controlled environment. We

sought to investigate the accuracy of the devices in routine clinical

practice, and specifically whether the oximeters maintained equiva-

lent performance when used in routine clinical PSGs.

Aim: To compare the steady‐state accuracies of the Masimo Rad-

ical‐7 and Compumedics Grael oximeters during PSG.

Methods: A retrospective analysis was conducted on 2 groups of

25 consecutive patients who had arterial blood gas SaO2 measure-

ment during PSG. The first group used the Masimo Radical‐7 oxime-

ter and the second group the Compumedics Grael oximeter.

Results and Discussion: The median (min to max) SpO2 ‐ SaO2

difference was 0% (‐3% to +6%) and +1% (‐6% to +11%) for the

Masimo and Compumedics oximeters, respectively. For readings

>80%, there were 12% and 8% of readings, respectively, that were

both above 80% and different from ABG by more than 2%.

There was no statistically significant difference in SpO2 measure-

ment accuracy for the Masimo and Compumedics oximeters, in this

data set.

P138 | Optimising the performance an apnoea
detection system Processing ECG‐oximetry
signals

P. De Chazal; N. Sadr

The University Of Sydney, Sydney, Australia

Introduction: In this paper we investigate using principal compo-

nents analysis (PCA) to optimise the performance of a neural net-

work system processing simultaneously acquired electrocardiogram

(ECG) and oximetry signals. The algorithm identifies epochs of nor-

mal breathing, central apnoea, and obstructive apnoea by processing

a pooled feature set containing information capturing the desatura-

tions from the oximeter sensor as well as time and spectral features

from the ECG.

Methods: Training and testing of the system was facilitated with a

dataset of 125 scored polysomnogram recordings with accompany-

ing event annotations. Scoring of the PSGs included respiratory and

sleep stage events. The respiratory event annotations were mapped

to 30 second epochs labelled as one of Normal, Obstructive or Cen-

tral according to the dominant event annotation of the epoch. The

ECG was processed with signal processing algorithms to determine

the time varying HRV and the ECG derived respiration (EDR) using

the QRS area method. The oximeter signal was processed to deter-

mine the desaturation events and proportion of time below a satura-

tion of 92%. Key measurements from the HRV, EDR and oximeter

were then used as inputs to a number of different artificial neural
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network classifier configurations which was trained with the back‐
propagation algorithm. Unbiased performance was assessed with

cross‐validation.

Results: When classifying the three epoch types, our best system

(a Quadratic Neural Network) achieved a specificity of 91%, a sensi-

tivity to central apnoea of 28% and sensitivity to obstructive apnoea

of 63%. A sensitivity of 81% was achieved when the central and

obstructive epochs were combined into one class. The area under

the receiver operator curve using an AHI threshold of 5 was 0.82.

Discussion: PCA did not improve the performance of our best per-

forming classifier suggesting that a network with a greater number

of free parameters might result in better performance. This will be

an area of further work.

P139 | Abstract Withdrawn

P140 | The AHI and RDI are similar for the
AASM2012 recommended but not acceptable
hypopnea criteria.

B. Duce1,2; A. Kulkas3,4; C. Langton2; J. Töyräs4,5; C. Hukins1

1Sleep Disorders Centre, Department of Respiratory & Sleep Medicine,
Princess Alexandra Hospital, Woollongabba, Australia, 2Institute for
Health and Biomedical Innovation, Queensland University of
Technology, Brisbane, Australia, 3Department of Clinical
Neurophysiology, Seinäjoki Central Hospital, Seinäjoki, Finland,
4Department of Applied Physics, University of Eastern Finland, Kuopio,
Finland, 5Diagnostic Imaging Center, Kuopio, Finland

Study Objective: The American Academy of Sleep Medicine's

(AASM) 2012 Manual for the Scoring of Sleep and Associated Events

allows the use of either a recommended or acceptable hypopnea cri-

teria. In addition, the AASM 2012 Manual regards the scoring of

RERA's, and thus the reporting of the respiratory disturbance index

(RDI), as optional. There is very little data that informs whether the

use of the RDI impacts upon the diagnosis of obstructive sleep

apnea (OSA) compared to the apnea‐hypopnea index (AHI). The aim

of this study was to compare differences in the diagnosis of obstruc-

tive sleep apnea (OSA) between the AHI and the RDI with respect

to hypopnoea criteria.

Methods: We examined the polysomnograms (PSGs) of 100 con-

secutive patients undertaking type 1 polysomnography (PSG) for sus-

pected OSA. PSGs were re‐scored for respiratory events (apneas,

hypopneas and respiratory event‐related arousals) using either the

2012 AASM recommended hypopnoea criteria (Hypopnea [H3A]:

≥10 second duration with either ≥3% SpO2 desaturation or EEG

arousal) or the 2012 AASM acceptable hypopnoea criteria (Hypop-

nea [H4]: ≥10 second duration with a ≥4% SpO2 desaturation). The

AHI, RDI and number of patients diagnosed with OSA was calculated

for each criteria.

Results: The AHI2012Acc was significantly less than the AHI3A [me-

dian(IQR): 12.1(3.8, 24.8) vs 22.3(12.4, 41.8) for AHI4 and AHI3A AHI

respectively; p<0.001] resulted in fewer OSA diagnoses (72 vs 92

diagnosed OSA patients for AHI4 and AHI3A AHI respectively) . The

RDI4 was 40% greater than the AHI4 [16.7(9.0, 33.5); p<0.001 vs

AHI4] but still significantly less than AHI3A. Nevertheless, the AASM4

RDI resulted in similar OSA diagnoses as the AHI3A (90 vs 92 OSA

diagnoses. The RDI3A made no difference in the number of OSA

diagnoses when compared to the AHI3A (92 diagnosed OSA patients

each). The RERAs contributed to 5% and 33% of the RDI3A and

RDI4 respectively.

Conclusions: This study demonstrates that there is no discernible

difference between the AHI and RDI when PSGs are scored with

the AASM3A hypopnoea criteria. In contrast, the RDI the AHI are

different when the AASM2012Acc hypopnoea criteria are used but

there is no difference between the RDI and the AHI with the

AASM3A criteria as less RERAs are scored.

P141 | Manual classification of flow‐limitation
using flow shape and gold standard signals

T. Georgeson1; D. Mann1; S. Sands2; S. Landry3; P. Terrill1

1School of Information Technology and Electrical Engineering, The
University Of Queensland, Brisbane, Australia, 2Division of Sleep and
Circadian Disorders, Brigham & Women's Hospital & Harvard Medical
School, Boston, USA, 3Department of Physiology and School of
Psychological Sciences, Monash University, Melbourne, Australia

Introduction: The main obstacle for the development of auto-

mated tools to classify flow‐limited breaths during sleep is the

absence of an agreed gold standard. We recently used an objective

measure of flow‐limitation: the ratio of observed airflow (ventilation)

to intended airflow (ventilatory drive based on intraesophageal dia-

phragm EMG), i.e. “flow:drive” ratio. Since noisy EMG signals can

affect the robustness of this objective method, we developed a clas-

sification criteria that combined manual assessment of flow shape

with objective measurement (flow:drive).

Methods: 32 individuals underwent polysomnography with the

addition of pneumotach (flow) and intraesophageal EMGdi (drive).

Flow:drive was quantified for each breath in artefact‐free periods

during wakefulness and sleep. The manual scoring criteria used flow

shape (flattening/scooping/fluttering) alongside flow:drive to classify

each breath as certain‐flow‐limited; potential‐flow‐limited; or non‐
flow‐limited.

Results: 78,897 breaths were analysed. The average flow:drive dur-

ing certain‐, possible‐ and non‐flow‐limited was (mean±SD) 45±19%,

78±21%, and 106±22% respectively. The difference in values

between each class were statistically significant (two‐sample t‐test,
p<0.0001). Certain‐flow‐limited breaths typically exhibited flow:drive

<60%; non‐flow‐limited typically exhibited flow:drive >90%;
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classification using these thresholds yielded good (i.e. imperfect)

agreement (Cohen's Kappa ƙ=0.5±0.12; disagreement 28±6%;

mean±SD).

Discussion: Flow‐limitation morphology becomes clearly apparent

when flow is limited to ≤60% of the intended level. Manual assess-

ment of contextual and flow shape information was used to overrule

the objective measure in a considerable proportion of breaths (28%).

The combined use of manual scoring and gold standard signals likely

has utility for development of tools to identify flow limitation

P142 | A Computer Algorithm compared with
Manual Scoring Studies for Sleep Staging and
Sleep Disordered Breathing

S. Gyulay; G. Paech

John Hunter Hospital, Newcastle, Australia

Introduction: Manual scoring of sleep studies is cumbersome and

time consuming. Average scorers may take 1 to 2 hr to score a sleep

study depending on its length and complexity. Computer based

polysomnography with scoring algorithms have been in existence

since 1991. Computer scoring has the advantage of 100% repeata-

bility and completing the analysis within min if not seconds. The cur-

rent study aimed to determine the accuracy of a computer algorithm

in sleep staging and analysis of breathing disorders.

Methods: A total of 113 sleep studies were analysed by three

experienced scorers (S1, S2 and S3), with a combined experience

>60 years, as part of a monthly Laboratory Quality Assurance pro-

gram. Each scorer analysed each sleep study separately. Each sleep

study was also scored using the computer algorithm. The computer

apnoea‐hypopnoea index (AHI) and sleep staging were compared to

each scorer's AHI and sleep stages using the correlation coefficient

Kappa (K).

Results: There was a moderate level of agreement in AHI between

the computer algorithm and S1 (k=0.53, 70%) and S3 (k=0.43, 63%)

for all studies. There was a fair agreement in AHI for all studies

between S2 and the computer (k=0.22, 35%). The highest level of

agreement between the computer and scorers were for studies clas-

sified as normal (AHI <5), with 95% (S1), 100% (S2) and 100% (S3)

agreement. The lowest concordance between scorers and the com-

puter was for studies scored as mild (AHI 5‐15) with 7% (S1), 9%

(S2) and 41% (S3) agreement and moderate (AHI 15‐30) with 21%

(S1), 7% (S2) and 17% (S3) agreement. There were concordances of

64% (S1), 27% (S2) and 67% (S3) for studies scored as severe (AHI

<30). For sleep staging, kappa's were 0.47 (S1), 0.49 (S2) and 0.49

(S3) suggesting moderate level of agreement between the computer

and scorers.

Discussion: While there is variability between computer scores

and manual scores, there is also variability between scorers which

may be attributed to quality of signals measured. Results suggest

that a computer algorithm can be used to determine the presence or

absence of breathing disorders during sleep but not disease severity

and that computer scoring would only be useful in producing an

urgent, preliminary report.

P143 | Test‐Retest Reliability of the Epworth
Sleepiness Scale in a Sleep Clinic Population

J. Lee1,3; Y. Chung1,2; E. Waters3; H. Vedam1,2

1Department of Respiratory and Sleep Medicine, Liverpool Hospital,
Liverpool, Australia, 2South Western Sydney Clinical School, University
of New South Wales, Liverpool, Australia, 3University of Notre Dame,
Sydney, Australia

Background: The Epworth Sleepiness Scale (ESS) is frequently

used to measure Excessive Daytime Sleepiness in both research and

clinical settings. The psychometric properties of the ESS have been

largely evaluated, including construct validity, known‐group validity

and internal consistency. However, there is limited evidence on test‐
retest reliability, particularly among sleep clinic populations in whom

the ESS questionnaire is frequently administered. The aim of this

study was to evaluate the test‐retest reliability of the ESS among a

group of adult patients with suspected sleep disordered breathing at

a tertiary teaching hospital

Methods: A retrospective chart review between January 2016 and

May 2018 was performed. English‐speaking adult patients completed

the ESS on two occasions, firstly at the time of clinical assessment

in the hospital sleep clinic and secondly on the night of diagnostic

polysomnography. No treatment was initiated between ESS adminis-

trations. The primary outcome of test‐retest reliability, based on the

Intraclass Correlation Coefficient (ICC), was determined using a 2‐
way random model. ESS scores were further compared using the

paired t‐test and Bland‐Altman plot. Predictors of difference in ESS

scores were modelled using generalised estimating equations.

Results: Of the 100 patients included in the study, the majority

were males (65%) and the mean age was 56 years. The median time

between test administrations was approximately 78 days. The ICC

was 0.750 (95%CI 0.628 – 0.832).

Conclusions: This study has shown the ESS to have substantial

test‐retest reliability among adult patients with suspected sleep dis-

ordered breathing. Our results provide further evidence for the use

of the ESS in making individual level comparisons in clinical practice,

such as in response to treatment.
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P144 | Large sample feasibility study showing
smartphone‐based screening of sleep apnoea is
accurate compared with polysomnography

N. Partridge1; J. May1; V. Peltonen1; J. Wood1; T. Keating1;
U. Abeyratne1; P. Currie2; S. Lenstra2; I. Ling2

1Resapp Health Ltd., Brisbane, Australia, 2Hollywood Private Hospital,
Nedlands, Perth, Australia

Introduction: Obstructive Sleep Apnoea (OSA) affects up to three

in ten men and nearly two in ten women. Untreated OSA is associ-

ated with increased risk of heart disease, hypertension, stroke and

type 2 diabetes. It is estimated that 80% of people suffering from

moderate and severe OSA remain undiagnosed. The current standard

of diagnosis, attended laboratory polysomnography (PSG), and its

portable variants are not feasible for mass screening or long‐term
monitoring due to high cost, complexity of instrumentation and

inconvenience to patients. Accurate and low‐cost OSA screening

technologies appropriate for mass deployment are urgently needed.

We conducted a large sample feasibility study of a smartphone

based screening tool for OSA.

Methods: Consecutive patients undergoing PSG at two sleep labo-

ratories in Perth, Western Australia were approached for participa-

tion in this feasibility study utilising machine‐learning algorithms

developed to characterise the severity of OSA from a patient's over-

night breathing and snoring sounds recorded using a smartphone

placed on a bedside table. The algorithms were trained and validated

using sounds recorded during simultaneous AASM Type‐1 PSG. PSG

data were scored per 2012 AASM criteria and the Apnoea Hypop-

nea Index (AHI) was used as the reference metric for comparison of

results. Ten‐fold cross validation was used to test the performance

of the method.

Results: 731 subjects were recruited, 62% males; age range 18‐87
years (mean 53) and an AHI range 0‐196/h (mean 24). The algo-

rithms achieved 86% sensitivity and 83% specificity in identifying

OSA at the diagnostic threshold of AHI=15/h. The area under the

receiver operating characteristic curve was 0.91. Similar results were

obtained at the threshold AHI=30/h.

Discussion: Results obtained on this large cohort of subjects indi-

cate that snoring and breathing sounds carry vital information, which

can be used to screen for or diagnose OSA. It illustrates the feasibil-

ity of using sound analysis to develop a smartphone based scalable

and accurate OSA screening tool suitable for mass deployment.

Recruitment for a blinded prospective study to further validate per-

formance is currently underway.

P145 | Technical validation of a positive
pressure‐biased anterior rhinomanometry test
for CPAP therapy pre‐assessment

N. Malagutti1,2; B. Liston2; D. Inman1; S. Miller1

1The Canberra Sleep Clinic, Deakin, Australia, 2The Australian National
University, Canberra, Australia

This study investigates the technical feasibility of a novel method for

performing anterior rhinomanometry under a “positive pressure‐bias”
condition, that is, while maintaining the upper airway at a pressure

comparable to that of CPAP treatment (5‐20cmH2O). This technique

is being investigated as potentially more informative than traditional

ambient pressure testing as regards the assessment of the relation-

ship between CPAP therapy and nasal airway obstruction.

The patient interface for a NR6 rhinomanometer (both from GM

instruments, Kilwinning, UK) was modified to allow for the seamless

connection of standard CPAP equipment (VPAP s9 TX, ResMed,

Bella Vista, Australia), which was used as a controllable pressure

source. An in‐vitro testbench system was assembled, which allowed

for the application of a controlled pressure bias and airflow to the

patient interface, as well as the simulation of varying degrees of air-

flow resistance. Data acquisition was performed using the Naris soft-

ware (GM instruments, Kilwinning, UK) for a number of static

pressure and flow conditions representative of the normal human

range. The Naris data were compared with simultaneous readings

taken from a water manometer (Fisher and Paykel Healthcare, Auck-

land, New Zealand) and a mass flowmeter (TSI Inc., Shoreview, MN,

USA) to detect any measurement errors induced by the addition of

the pressure generator. Our results showed that the externally

imposed pressure bias did not introduce any significant changes in

the accuracy of the measurements for the acoustic rhinometer (pres-

sure measurement error 0 ± 10 Pa, flow error 0.0 ± 0.7 cm3/s). Our

research indicates that there are no adverse impacts on the accuracy

of anterior rhinomanometry testing under positive pressure‐bias con-

ditions, and that a common laboratory CPAP device can be utilised

as a viable pressure generator for the purpose. This result opens the

way for subsequent studies on patients which will investigate the

clinical potential of the newly proposed methodology.

P146 | Identifying upper airway obstructions
using wide band analysis of snore sounds

M. Markandeya; U. Abeyratne

University of Queensland, Brisbane, Australia

Introduction: Upper airway (UA) obstructions accompany several

respiratory dysfunctions including Obstructive sleep apnea(OSA).

Snoring is the commonest symptom of OSA. Narrowing of the air-

ways produce snoring sounds that carry information on airway

patency. In a complete collapse of UA, a large pressure differential
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builds up around the sight of collapse. In the process of reopening

of airway, this differential drives the rapid stream of air through nar-

row opening causing higher frequency snore sounds. We hypothe-

sise that snoring sound produced during this condition carries

information about UA obstruction. This study aimed to identify UA

obstruction in more detail via exploring the wide band of snoring

sounds which exceeds the capacity of human hearing (i.e.20kHz).

Methods: Audio streams of respiratory sounds were recorded with

bedside microphone from patients undergoing PSG studies. From

audio streams we manually extracted 19715 equal time duration

segments, containing partial or full snores from 18 patients for fur-

ther investigation. We then estimated spectral energies in 16 fre-

quency bands covering the range: 4Hz –35kHz. When the UA

narrows during or in the vicinity of UA obstructive events, spectral

energy tends to shift to higher frequencies. In this study, we devel-

oped indices which capture these energy shifts and function as sur-

rogate measures of airway patency. We then calibrated proposed

indices using PSG derived apnea and hypopnea events. Our indices

allowed us to individually pick UA obstructive events and estimate a

sound‐based Apnea‐Hypopnea index, which we named the Fre-

quency spectrum index (FSI).

Results: Results indicate that snoring sound frequencies exist

beyond 20kHz. (p <0.0001). At the respiratory event level, we quali-

tatively consistently observed that, higher the spectral energy shift

more the level of airway obstruction. At the patient level, the FSI

shows a correlation of r = 0.80 with the PSG based hypopnea index

in 5‐15kHz band. The FSI and the PSG based obstructive apnea

index are correlated at r = 0.82, in the 25‐30kHz band.

Discussion: Our results suggest that snore sounds exist beyond

20kHz and carries useful information about UA obstruction. At this

stage, results showing optimum correlation with overall PSG based

indices, however we are working on identifying each individual

obstructive event and at the conference we promise to report the

performance of our method.

P147 | The relationship between standardized
sleep indices and pre‐sleep systolic blood
pressure

K. Mccloy1; V. Swarnkar1; C. Hukins2; U. Abeyratne1

1University of Queensland, Caboolture, Australia, 2Princess Alexandra
Hospital, Brisbane, Australia

Aim: The aim of this study was to determine if new proposed

indices for recording the temporal density of sleep‐related physiolog-

ical events, the dynamic indices of respiratory, arousal, and weighted

sleep fragmentation are relevant to physiological traits that are

recorded on routine polysomnography(PSG).

Methods: Records for 29 patients (14 females and 15 males) aged

27‐74 (mean 48.86, sd 12.04) were obtained from a data‐base of

PSG records from 2003‐2004. Information from clinical indices

including systolic and diastolic blood pressure and the Epworth

Sleepiness Scale (ESS) were extracted from the PSG, and included

with the mean (m), standard deviation (sd), skewness (sk), and kurto-

sis (k) of the temporal density of the dynamic indices for respiratory,

arousal and weighted transition sleep fragmentation into a multiple

linear regression model. These indices record the temporal density of

sleep related respiratory, arousal and sleep fragmentation events

across sleep over shorter time periods than the Respiratory Distur-

bance Index (RDI) and the model we chose used a sampling interval

of 540 seconds. A model based on the Z‐transformed values of the

RDI, arousal index (AI) and sleep efficiency (SE) in different combina-

tions with age, gender, BMI, and neck circumference was used as

the comparator for models based on the Z‐transformed values of the

dynamic indices.

Results: There were no significant correlations between the ESS

and any sleep‐related measurements. Pre‐sleep SBP was normally

distributed. The multiple linear regression model based on the Z‐
scores for RDI, SE, AI and age (R Square=0.537, F= 6.656, p=0.001)

was reduced to Zage only after statistically non‐significant indepen-

dent variables were removed (Beta= ‐0.519, p=0.049). The Z‐scored
Dynamic apnea hypopnea (ZDAHI) index mean combined with either

skewness or kurtosis of the dynamic weighted transition sleep frag-

mentation index (ZDWTSFI) (sk R‐square=0.546, F=15.058,

p=0.000), and (k R‐Square=0.535, F=9.191, p=0.000) were both pre-

dictive of around 50% of the variance of pre‐sleep SBP. The most

successful model for the prediction of pre‐sleep SBP involved ZDA-

HIm (β=0.484, p=0.002) and ZDWTSFIsk (β=0.644, p=0.00)

Discussion: It is likely that the relationship between pre‐sleep sys-

tolic blood pressure is complex and that a larger sample size and

more recent data is required before accurate predictions of the rela-

tionships between this and other physiologic variables and sleep

indices can be confidently made.

P148 | The dynamic indices of respiratory,
arousal and sleep fragmentation as descriptors of
sleep related events

K. Mccloy1; V. Swarnkar1; U. Abeyratne1; C. Hukins2

1University of Queensland, Caboolture, Australia, 2Princess Alexandra
Hospital, Brisbane, Australia

Aim: The dynamic apnea hypopnea index (DAHI) provides descrip-

tions of the temporal density of respiratory events across the night.

The aim of this study is to create dynamic indices of respiratory,

arousal, and sleep fragmentation events, and determine their rela-

tionship to existing polysomnography (PSG) parameters.

Methods: We used 30 sets of data (14 females, 16 males aged 27‐
74 years mean 48.86, sd 13.24) from a Type 1 PSG database from

2003‐2004. We investigated the mean (m), standard deviation (sd),
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skewness (sk) and kurtosis (k) and the z‐transformed values for respi-

ratory, arousal and weighted sleep fragmentation events and corre-

lated them to the relevant PSG indices.

The weighted‐transition sleep fragmentation index was calculated

as per previous work by assigning weights to each sleep stage transi-

tion. The dynamic indices were calculated by sampling data across

the night at intervals of 540 seconds for respiratory, arousal and

sleep fragmentation events.

Results: The DAHI predicted OSA with a sensitivity (Se) and speci-

ficity (Sp) of 100% and 80% at a cut –off of RDI=5, and 100% Se

and Sp at RDI 15. The ZDARI sk at 1 sd above the mean had 44.4%

Se and 95.2% Sp to detect PLMs at 15/hr.

The dynamic indices had strong correlations with multiple PSG

based indices. The ZDAHI m and sd were positively correlated with

multiple respiratory indices including the RDI (m r= 0.983, p=0.00),

(sd r=0.834, p = 0.00), REM AHI (m r=0.789, p=0.00), (sd r=0.634, p

=0.00), NREM AHI (m r=0.974, p=0.00), (sd r=0.836, p =0.00) supine

REMAHI (m r=0.656, p=0.00), (sd r=0.733, p =0.00) and the Supine

NREM AHI (m r=0.664, p =0.00).

The z transformed dynamic arousal index (ZDARI) was related to

PSG based arousal indices. The ZDARI m and sd were correlated to

the total arousal index(AI) (m r= 0.953, r= 0.00),(sd r= 0.656,

p=0.00), the NREM AI (m r= 0.955, r=0.00),(sd r= 0.638, p=0.00), the

REM AI (m r= 0.602, p = 0.00). ZDARI sk was inversely correlated to

the total AI (r=‐0.443, p = 0.014) and the NREM AI (r= ‐0.479, p =

0.007).The z dynamic weighted transition sleep fragmentation index

(ZDWTSFI) was correlated to PSG based sleep staging. ZDWTSFI

was inversely correlated with Sleep Efficiency (m r=‐0.813, p=0.00),
(sd r=‐0.819, p=0.00),(sk r=‐0.514, p‐0.00), (k r=‐0.631, p=0.00), and
positively correlated with sleep latency (m r=0.622, p=0.00),(sd

r=0.658, p=0.00), (sk r=0.392, p=0.032),(k r=0.519, p=0.003) and

REM latency (m r=0.521, p=0.003), (k r=0.437, p=0.016).

Discussion: The dynamic indices and their standardized values have

multiple correlations with existing sleep indices and may potentially

convey relevant information on the flow of physiological events across

the night.

P149 | A comparison of heart rate vs pulse
rate using Respironics G3 & Alice 6 system

T. Minogue; J. Goldin; A. Perkins; T. Vidhanage; K. Kee

The Royal Melbourne Hospital, Parkville, Australia

Introduction: Heart rate statistics are metrics recommended by the

AASM when reporting a sleep study. They provide valuable insight into

general patient health and can be the impetus for further investigation.

In the context of a sleep study, a single ECG lead is usually recorded.

Single lead ECG is useful for determining the cardiac rhythm and heart

rate, the latter of which is derived from the ECG trace via algorithms in

the software. As such, derived heart rate can be prone to both

endogenous and exogenous artefact. Pulse rate is a lesser reported

statistic which is derived via the pulse oximeter. Whilst heart rate is cal-

culated from electrical cardiac impulses; pulse rate is a measure of the

frequency of cardiac output. As an averaged measure of frequency,

pulse rate is often less prone to artefact. Our aim was to investigate the

incidence of discordance between heart rate and pulse rate and to iden-

tify causative characteristics of those with discordant values.

Methods: Two hundred and fifty consecutive studies were

selected over a two month period, analysis was performed and aver-

age sleeping heart and pulse rate were computed. Studies which

yielded discordant rates of 10 beats per minute or more were identi-

fied and factors such as ECG and SpO2 trace quality, the presence

of arrhythmia and the incidence of artefact were considered.

Results: Of the 250 studies, 39 (15.2%) demonstrated a difference

in heart and pulse rate of at least one beat per minute and 14 (5.6%)

demonstrated a difference in heart and pulse rate of at least 10

beats per minute. In all studies with a discordance of 10 or more

beats, the heart rate value was lower than the pulse rate value. Fur-

ther analysis is pending.

Conclusions: Overall, the results suggest good concordance between

the heart and pulse rate algorithms using the Respiroincs system, how-

ever, in a subset of cases there was a significant difference between the

two measures, in which heart rate was calculated significantly lower

than pulse rate. Often, we assume the metrics produced by sleep analy-

sis software are reliable however there may be cause for closer analysis

in some cases. By identifying the characteristics common to susceptible

studies, it is hoped that such cases will be identified during analysis.

P150 | Efficacy of the STOP‐BANG
questionnaire as a pre‐diagnostic screening tool
for Obstructive Sleep Apnoea (OSA) in patients
awaiting hip or knee replacement

T.N. Vidhanage; K. Kee; A. Perkins; T. Minogue; J. Goldin

Department of Respiratory and Sleep Medicine, The Royal Melbourne
Hospital, Parkville, Australia

Reviewer: Please note the following data only represent the work up to

date and the audit is yet to be concluded.

Introduction: There is evidence that significant sleep apnoea

increases the risk of peri‐operative complications. This is particularly

the case in older patients and those who are likely to require post‐
operative opioid analgesia. Awareness of the presence of sleep

apnoea in these patients may reduce this risk. The STOP‐BANG

questionnaire is an easy to use pre diagnostic screening tool which

can identify patients with suspected OSA. This is currently being

used at our institution to direct patients with a high probability of

OSA to a diagnostic polysomnogram (PSG) with the goal of ensuring

at‐risk patients are suitably managed in the peri‐operative period.

We audited the efficacy of the STOP‐BANG questionnaire in
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predicting OSA in a group of patients who were awaiting elective

hip or knee replacement.

Methods: The STOP‐BANG questionnaire was sent to 91 patients

who were scheduled for elective hip or knee replacement. Of these

73 (80.2%) were completed and returned. 6 patients were excluded

as they had been diagnosed with sleep apnoea and treated prior to

receiving the questionnaire. Questionnaires were reviewed by a

sleep physician and a cut‐off score of ≥5 prompted a follow up

overnight in‐lab diagnostic PSG. These were scored according to the

AASM scoring manual version 2.4‐recommended guidelines. BMI,

ESS, AHI and ODI data were also obtained.

Results (mean±SD): 20 (29.9%) patients (male 60%, age 70.1±8.7

years, BMI 34.6±5.0 kg/m2) out of the 67 remaining had a STOP‐
BANG score of ≥5. 17 of these (male 59%, age 70.3±9.3 years, BMI

34.2±4.5 kg/m2, ESS 7.1±4.2) had an overnight in‐lab diagnostic PSG

and showed AHI of 31.0±20.5 and ODI of 26.4±18.0. 13 (76.5%)

patients had an AHI ≥15 whilst 9 (52.9%) having an AHI≥30. 11 of

these attended sleep physician review and 10 have been referred

for CPAP therapy.

Discussion: This process was effective in predicting OSA and we

will continue utilizing it as a pre‐diagnostic screening tool for pre‐
surgical screen in orthopaedics clinics.

P151 | Predicting signal quality of unattended
home‐based sleep studies

G. Paech; S. Gyulay; B. Suthers; S. Pradeepan; J. Brannan

John Hunter Hospital, New Lambton, Australia

Introduction: Unattended home‐based polysomnography (PSG)

sleep studies (type 2) offer a more naturalistic and cost‐effective
way to assess sleep and sleep‐related disorders compared to tradi-

tional laboratory based sleep studies (type 1). While there is evi-

dence to suggest that the quality of these studies may be poorer

than traditional laboratory based studies, there is limited understand-

ing as to what influences this quality. The aim of the current analy-

ses was to examine factors which may predict signal quality in

home‐based sleep studies.

Methods: Home‐based sleep studies over approximately a six

month period were analysed to assess the quality of sleep (elec-

troencephalography (EEG), electrooculography (EOG) and elec-

tromyography (EMG)) and respiratory (thoracic and abdominal

movements, airflow and oxy‐haemoglobin saturation) signals. Elec-

trodes were applied by a trained sleep technician in the sleep labora-

tory and recording started before the patient was sent home. Each

signal was given a signal quality score of 0‐3 by an experienced

scorer, where 0=uninterpretable, 1=poor, 2=fair and 3=good quality.

The median of individual scores was calculated to determine signal

quality for sleep staging and respiratory measures.

Results: A total of 142 studies were included in analyses. Patients

were aged 53.4±16.1 years with a BMI of 34.8±7.7 kg/m2. Patients

went to bed 274.6 ± 85.3 mins after recording was started, with a

time in bed (study length) of 508.0 ± 91.8 mins. Overall, most stud-

ies were classified as being fair with regards to both sleep (63%) and

respiratory (53%) signals. A linear regression showed that BMI was

significantly correlated to the quality of sleep (r=0.28, p≤0.001) and

respiratory (r=0.31, p<0.001) signals. Patient age, study length, time

until lights out, or set‐up technician did not significantly correlate

with the quality of sleep or respiratory signals.

Discussion: While the factors that influence study quality are mul-

tifaceted, results suggest that the quality of home‐based sleep stud-

ies, and therefore accuracy of diagnosis, will be worse in patients

with a high BMI. With a large proportion of patients attending sleep

clinics classified as obese class 2 and above (BMI >35), unattended

home‐based PSG studies may have limited reliability for the diagno-

sis of sleep disorders.

P152 | What is the best way to interpret inter‐
scorer reliability (ISR)?

C. Parsley; D. Kilner

Lady Cilento Children's Hospital, South Brisbane, Australia

Inter‐scorer reliability for sleep studies typically use agreement for a

measure of variability of sleep staging. This is easily compared

between two scorers (with one as ‘gold‘) using percent agreement,

however this does not take into effect the differences in the ‘mis‐
scored’ epochs (e.g. all mis‐scored in the same way such as stage 2

for Stage 3). This requires a more stringent comparison between two

scores which can be seen visually in the hypnogram as sleep stage

transition differences between the scorer and ‘gold’.

Aim: To use a combined measure of sleep stage transition and per-

cent agreement for sleep stage concordance between two levels of

scorers (in/experienced).

Methods: A sleep study concordance was conducted with 200

epochs. 17 scorers took part (15 sleep technologists and 2 sleep

consultants) with AASM 2012 guidelines. Experienced scorers were

classed as scorers of >1 year (full‐time equivalent) in PSG scoring.

Sleep stage transitions were any change from one stage to another

stage (W, N1, N2, N3, R). Percent agreement is calculated as number

of epochs similar to a ‘gold’ (determined by consensus agreement

between three experienced scorers). Median and Mann‐Whitney test

compared experienced (N=9) with inexperienced group (N=8) .

Results: ‘Gold’ had 16 sleep stage transitions, The experienced

group median was 16 with difference from ‘gold’ of 0 and inexperi-

enced group median 10 with difference from ‘gold’ of ‐6, which was

statistically significant. Median (mean) percent agreement with ‘gold’
for experienced scorers was 82.3% (79.5%) and inexperienced,

82.6% (84.8%), not statistically significant.
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Conclusion: Percent agreement is a general indicator of ISR for

sleep staging. We have shown that despite level of experience, the

percent agreement can be the same. Inexperienced scorers had sig-

nificantly lower number of sleep stage transitions which may reflect

imprecise application of AASM 2012 rules for scoring and identify

more readily those that need training.

P153 | Can finger twitches be used to detect
REM sleep?

A. Reiter1; L. Lack2; G. Roach1; C. Sargent1

1CQUniversity Australia, Wayville, Australia, 2Flinders University,
Bedford Park, Australia

Introduction: Abnormal rapid eye movement (REM) sleep is often

symptomatic of chronic disorders. However polysomnography, the

only validated method to measure REM sleep, is often impractical.

This study considered a novel approach to detect REM sleep by

measuring finger twitching, based on elevated levels of distal muscle

twitching observed during REM sleep in previous studies. We pre-

dicted two key effects: that there would be more finger twitching in

REM sleep than in non‐REM sleep, and there would be more finger

twitching in late REM sleep than in early REM sleep.

Method: An observational, within‐subjects design was used. One

night of sleep data was collected from each of 18 participants using

standard polysomnography. Finger movement was detected using a

piezo‐electric limb sensor on the index finger of each participant,

allowing finger twitch densities to be calculated.

Results: Finger twitch density was found to be greater in REM

sleep than in non‐REM sleep. Each sleep stage was also found to

have a unique finger twitch density, with the exception of REM and

stage N1 sleep, which had similar densities. Finger twitch density

was greater in late REM sleep than in early REM sleep, and there

was also a time‐state interaction: the difference between finger

twitch densities in REM sleep and non‐REM sleep was greater in late

sleep than in early sleep.

Discussion: The results provide evidence for the hypothesised

effects, and suggest that finger twitching in REM sleep is distinguish-

able from finger twitching in most other sleep stages, and increases

and becomes more distinguishable from finger twitching in non‐REM
as sleep progresses. A simple algorithm was developed to demon-

strate that finger twitch density can be used to determine epoch‐by‐
epoch sleep states (wakefulness, REM sleep or non‐REM sleep) sug-

gesting further investigation of this approach to REM sleep measure-

ment is warranted.

P154 | Can we use the Apple Watch to
measure sleep reliably?

S. Roomkham1; M. Hittle2; D. Lovell1, D. Perrin1

1School of Electrical Engineering and Computer Science, Queensland
University of Technology (QUT), Brisbane, AU, 2Division of
Epidemiology, Department of Health Research and Policy, Stanford
School of Medicine, Palo Alto, USA

Introduction: Individuals and researchers are increasingly inter-

ested in using consumer‐grade wearable devices to gain insight into

health and wellbeing, including sleep. Sleep researchers are inter-

ested because of the potential to monitor much larger numbers peo-

ple than polysomnography or clinical‐grade systems devices would

permit. This study aims to investigate the feasibility of using an

Apple Watch for sleep/wake monitoring and compare its perfor-

mance to the clinically validated Philips Actiwatch Spectrum Pro,

under free‐living conditions.

Methods: We recorded 26 nights of sleep was from 13 healthy

adults (9 male, 4 female). Each participant was asked to wear both

devices on their non‐dominant wrist for two consecutive days. We

extracted activity counts from the Actiwatch, and classified 15‐sec-
ond epochs into sleep or wake using the Actiware Software (version

6.0.9). With the Apple Watch, we extracted raw acceleration data (at

50Hz), calculated Euclidean Norm Minus One (ENMO) for the same

epochs, and classified them using a similar algorithm (with a sleep/

wake threshold based on data from another participant). We used a

range of analyses, including Bland‐Altman plots and linear correla-

tion, to visualize and assess the agreement between Actiwatch and

Apple Watch.

Results: The Apple Watch had high overall accuracy (97.3%), high

sensitivity (99.1%) in detecting sleep, and adequate specificity

(75.8%) in detecting wakefulness. The total sleeping period is highly

correlated with a Pearson Correlation coefficient of 0.99 between

the two devices. On average, the Apple Watch over‐estimated the

total sleep time by 4.65 min.

Discussion: Popular consumer‐grade devices like the Apple Watch

(of which over 30 million have been sold) provide an opportunity to

conduct longitudinal studies at very large scales. Our initial results

indicate promising performance in comparison to a clinically‐vali-
dated device. Optimization of the classification algorithm for high‐
resolution acceleration data is likely to further improve the results.

Further study is also needed to assess performance over a long per-

iod of time in ecological settings, and against polysomnography in a

clinical environment.
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P155 | Using ECG‐derived respiration to boost
the performance of an automated ECG based
apnoea detection system

N. Sadr1,2; P. de Chazal1,2

1School of Electrical and Information Engineering, University of Sydney,
Sydney, Australia, 2Charles Perkins Centre, University of Sydney,
Sydney, Australia

Introduction: Respiration can be monitored directly by nasal sen-

sors which may interfere with breathing. Recently, several studies

have investigated deriving a surrogate respiratory signal of electro-

cardiogram (ECG). Amongst the PSG signals, the ECG signal is

favoured to detect sleep apnoea, as it is recorded easily with mini-

mal sleep disturbance. The ECG signal is modulated by the anatomi-

cal movements of the heart and lungs during breathing. Signal

processing can be used to isolate the respiratory information of the

ECG signal which has been termed the ECG‐derived respiratory

(EDR) signal. Thus, respiratory information is available in unison with

cardiac monitoring through a minimally invasive system.

Methods: We used 35 ECG recordings extracted from scored

overnight polysomnography recordings of the MIT PhysioNet Apnea‐
ECG database with an average recording time of 8 hours. The PSG

scoring of the respiratory events for minute‐by‐minute apnoea anno-

tations by respiratory experts, and QRS annotations produced by

machine were used. First, preprocessing was applied to reduce the

artefact. Then, EDR signals were calculated through two different

methods (QRS area EDR and Principal component analysis (PCA))

evaluated at the QRS detection beats. Key measurements from the

EDRs were then used as inputs to a machine learning algorithm

which for training the model. Unbiased performance was assessed

with leave‐one‐record‐out cross‐validation.

Results: The best classification performance was achieved using

the QRS area EDR features. The cross‐validated results for determin-

ing the presence or absence of OSA of one minute epochs were an

accuracy of 84.4±4.1%, a specificity of 77.1%, a sensitivity of 84.2%,

and an area under the ROC curve of 0.91.

Discussion: Using the AHI measures, the record‐based apnoea

detection was achieved by labelling the records with AHI of greater

than 15 as sleep apnoea patient and the subjects or records with

AHI of less than 5 as normal subject. It revealed that our algorithm

discriminates normal from apnoea records with an accuracy of

100%.

P156 | Assessment of the in‐lab effect on
sleep duration

T. Shirlaw; J. Milosavljevic; L. Cheney

Princess Alexandra Hospital, Brisbane, Australia

Introduction: Polysomnography (PSG) remains the current gold

standard in sleep investigation. This requires an overnight stay in a

sleep lab which may require patients to modify their habitual sleep

period. Shifting the typical sleep‐wake schedule of subjects may

make sleep time in laboratory quite different than normal. This study

is designed to capture how much sleep time occurs during Type 1

PSG in our Sleep Unit and how this compared to their subjective

assessment of usual sleep.

Methods: We prospectively collected the data from 153 consecu-

tive patients undergoing Type 1 PSG. Both diagnostic and treatment

studies were included. Patients completed the usual sleep laboratory

bedtime questionnaires. Additional information about their usual

bedtime, usual sleep latency and their usual wake time was also

obtained.

Results: The PSGs were analysed according to the AASM Scoring

Manual v2.4. There were 94 treatment studies, 47 diagnostic studies

and 12 split‐night studies. Sleep statistics for the split‐night studies

were excluded. Total sleep time was 302.9 minutes ± 82. Average

sleep efficiency was 66.2% ± 16.7. Nineteen patients had a sleep

efficiency of less than 50%. Six patients had less than 5 minutes of

rapid eye movement (REM) sleep, with average REM duration 60.5

mins ± 35.7. PSG sleep latency was 29 minutes compared to their

usual subjective sleep latency of 35.5 minutes. Seven patients were

noted to be using a phone/tablet/TV at lights out. Seventy‐four
patients were woken by staff at lights on, with 79 already awake.

Discussion: This snapshot of PSGs performed in our laboratory

confirmed that most patients were obtaining adequate sleep for

analysis, despite the restrictions imposed by the time constraints of

managing multiple patients and the impact of an unfamiliar environ-

ment. It also indicated poor subjective assessment of sleep latency

by our patients. Despite the in‐lab environment and emphasis on

obtaining sleep, seven patients were noted to be using an electronic

device at lights out. Further analysis of subjective sleep data will be

performed.

P157 | Is there a seasonal trend in obstructive
sleep apnoea in Brisbane?

T. Shirlaw; K. Donaldson; A. Ryan; N. Matigian

Princess Alexandra Hospital, Brisbane, Australia

Introduction: Allergic rhinitis and respiratory infection may both

influence the airway and potentially increase the severity of obstruc-

tive sleep apnoea (OSA). In subtropical Brisbane, grasses flower for

long periods of the year and peak sometime throughout summer.

Respiratory infections are most common in late August and Septem-

ber. We postulated that a seasonal trend may therefore be seen in

OSA severity, as assessed by AHI.

Methods: Data from Type 1 diagnostic polysomnography recorded

from 2007 to 2018 were analysed. Apnoea‐hypnoea index (AHI) was

used as a measure of OSA severity to maintain consistency through-

out the time frame, due to changes in recommended reporting of
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respiratory events. Average AHI for all patients in a month was anal-

ysed per year. To detect seasonal trends, we performed cosinor anal-

ysis.

Discussion: Preliminary findings from our data suggest a spring

peak around October. Further analysis is ongoing. Previous studies

have shown evidence of a seasonal variability in paediatric OSA. Sur-

rogate measures of OSA such as referrals and internet searches have

indicated a seasonal influence in adults, with one study in subtropical

Brazil identifying a circannual pattern of AHI measured during

polysomnography. As we also have a subtropical climate, we were

expecting to see a similar winter peak, but also wanted to examine

the influence of local allergen effects such as pollen on the AHI in

spring and early summer. Identification of a seasonal pattern may

allow a clearer idea of the influences and suitable therapy for OSA.

Conclusion: Further analysis is required to assess for significance

and possible confounders. A positive seasonal trend may have impli-

cations on treatment of the underlying factors such as allergy and

infection. Appropriate treatment levels of continuous positive air-

ways pressure (CPAP) may also be affected.

P158 | Abnormal N3 Sleep EEG Patterns
associated with Medications affecting the
Central Nervous System (CNS)

G. Sturdy1; I. Ling2

1Wasdri, Hammersley, Australia, 2UWA, Nedlands, Australia

Purpose: Electroencephalography (EEG) patterns observed in Inten-

sive Care Unit (ICU) patients under sedation have distinct character-

istic, with some similarities to stage N3 sleep. Pharmacological

sedation is physiologically different to sleep and prolonged sedation

can be associated with adverse outcomes. Some patients undergoing

polysomnography (PSG) who display an increased proportion of N3

sleep have EEG characteristics similar to those in sedated patients.

We aimed to examine if various classes of CNS active medications

are associated with increased N3 proportion (>30% of total sleep

time, TST).

Methods: Retrospective review of consecutive PSG data was con-

ducted at a tertiary sleep centre. Patient records and PSG data of

studies demonstrating N3 proportion >30% and TST ≥6 hours (to

avoid potential bias due to reduced sleep duration) were included

for analysis. Medications taken by each patient in the preceding 24

hours were extracted from the patient record. EEG signals in the 25

patients with the highest proportion of N3 were re‐evaluated.

Results: 1407 (5.4%) had an N3 proportion >30%. Of these, 285

(1.1%) had TST ≥6 hours. The majority of patients were on ≥1 medi-

cation. Of the cohort of 294, 12.2% reported having taken an opioid

and 14% a non‐SSRI antidepressant medication.

In the 25 with the highest N3 proportion (>47% of TST), 20

(80%) had ≥22 minutes of sleep with an EEG pattern similar to that

of an ICU patient under sedation – this is described as EEG with a

frequency ≤1Hz and amplitude <75mV. Of these 25, 9 (36%)

reported having taken an opioid, 13 (52%) a non‐SSRI antidepres-

sant, 9 (36%) a SSRI antidepressant, and 2 (8%) a cholinesterase inhi-

bitor.

Conclusion: In this PSG cohort from a tertiary sleep centre, 5.4%

of studies demonstrated an increased N3 proportion of >30%. This

phenomenon was associated with higher prevalence of opioid and/or

antidepressant medication use. The implications of increased N3 pro-

portion remain uncertain.

P159 | Continuous head posture during sleep
and its impact on obstructive sleep apnoea
severity

A. Tate1; B. Jagadish-Shenoy2,3; V. Kurup2,3; P. Eastwood2,3;
J. Walsh2,3; P. Terrill1

1University of Queensland, Brisbane, Australia, 2Center for Sleep
Science, School of Anatomy, Physiology & Human Biology, The
University of Western Australia, Australia, 3West Australian Sleep
Disorders Research Institute, Department of Pulmonary Physiology, Sir
Charles Gairdner Hospital, Australia

Introduction: Head posture is known to influence airway patency

during anaesthesia; however its impact on the severity of obstructive

sleep apnoea (OSA) is still unclear. The aim of this study was to

investigate the impact of head rotation and head flexion/extension

on the severity of OSA.

Methods: A customised postural measurement device was devel-

oped to measure head flexion/extension and head rotation during

supine sleep. 30 participants undergoing diagnostic polysomnogram

had their head posture measured with the customised sensor. Eigh-

teen participants had at least 40 minutes of sleep in supine position

with adequate signal quality and were included in further analysis.

During supine sleep (0±30 degrees torso rotation) head flexion/ex-

tension was classified into four bins: 15‐30o flexion (F2); 0‐15o flex-

ion (F1); 0‐15o extension (E1); and 15‐30o extension (E2). Head

rotation was classified into two bins: 0‐15o (neutral ‐ R1) and ≥15o

rotation (rotated ‐ R2). Posture specific sleep duration and apnoea‐
hypopnoea index (AHI) were calculated for each bin.

Results: There was a large inter‐subject variability in the degree of

head flexion/extension during supine sleep. On average, patients

spent ≈75% of the night with the head in flexion (p<0.05). Only two

patients had ≥5mins of sleep in each of F2 and F1 and E1. Ten

patients had ≥5mins of sleep in both F2 and F1; and showed that

increased flexion was associated with increased AHI (40.3±29.1 vs.

29.9±21.9 events/hr, p=0.02). There was no difference between R1

and R2 (33.2±24.1 vs. 36.8±33.5 events/hr).

Discussion: OSA patients exhibit a wide variety of head postures

currently unclassified by clinical systems. While head flexion

increases OSA severity, no clear relationship was observed for head
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rotation. Further work will examine the likely complex interaction

between rotation and flexion/extension.

P160 | A novel approach for reporting PSG
studies that contain periods with and without
recorded data

P. Teuwen; N. Erikkson; T. Segal; E. Mateus; A. Scott

The Wesley Hospital Sleep Disorders Centre, Brisbane, Australia

Introduction: Type 2 sleep studies may be subject to significant peri-

ods of signal loss of sleep data. This signal loss may necessitate the test

being repeated, even when the study contains significant portions of

otherwise clinically valid PSG study data. Some commonly used PSG

systems don't currently allow for the assignment of monitoring time

(MT) or the subsequent reporting of Respiratory Event Index (REI).

Objectives: We describe a process where PSG systems can be

manipulated to report on MT and REI. Firstly, lights off and lights on

are extended to include recording start and recording end time. Then

all MT periods are assigned the sleep stage 1. When generating the

sleep report statistics; both MT and REI can be reported using total

sleep time (TST) and RDI/AHI statistics.

We will describe a process to report PSG studies that contain

periods of data with recorded sleep and periods of data without

recorded sleep; reporting both RDI (or AHI) and REI. Using split

study reporting functions, and a similar methodology described

above, both RDI and REI statistics will be generated and reported.

An additional respiratory event index and an additional ratio of sleep

time to MT will be used to collate these periods together and pro-

vide an overall respiratory event index for the study.

The total RDI/AHI for entire split study, including events from

both MT and sleep time, will equate to an index of respiratory

events (IRE). To give this index more context, a fraction for the index

of respiratory events (FIRE) is calculated by: FIRE = sleep time (mins)

/ MT (mins), with a score of 1.0 giving an even proportion of both

sleep time and MT.

Results: No results are available to document in this abstract, but

will be presented if accepted for the conference.

Conclusion: These will be provided, if accepted for the confer-

ence.

P161 | Screening questionnaires and symptoms
in female obstructive sleep apnea patients

A. Wimms; A. Middleton; A. Benjafield

Resmed Science Centre, Sydney, Australia

Introduction: Female obstructive sleep apnea (OSA) patients often

complain of different symptoms than male patients. While male

patients traditionally complain of snoring, pauses in breathing and

excessive daytime sleepiness; women may be more likely to com-

plain of fatigue, insomnia, anxiety and depression. In sleep medicine,

the Epworth Sleepiness Scale (ESS) is a commonly used screening

questionnaire which measures the user's likelihood to fall asleep in

certain situations. As female patients report daytime sleepiness less

often than male patients, the ESS may not be the best screening

measure for females. The Fatigue Severity Scale (FSS) is designed to

measure the severity of fatigue and how it impacts an individual's

daily life in terms of motivation, exercise, daily activity, work, family

and social life. It may provide more information on female OSA

symptoms.

Methods: Consecutive female patients visiting two sleep clinics in

the UK were asked to complete the Fatigue Severity Scale (FSS), in

addition to the usual ESS screening questionnaire used at the clinics.

Results: Thirty‐seven female participants completed both the ESS

and FSS questionnaires. The average age of the group was 55 ± 11.

Nine participants rated within normal levels on both question-

naires. 11 participants rated abnormally on both questionnaires.

There were 14 of females who rated highly on the FSS, but normal

on the ESS. There were 3 females who rated abnormally on the ESS

but within the normal limits of the FSS. A Pearson correlation of FSS

and ESS scores gives an unadjusted r of 0.459 (P = 0.004).

Discussion: This data set demonstrates that in symptomatic female

OSA patients, only relying on the ESS as a screening tool could miss

a high portion of the female patients who are experiencing abnor-

mally high level of fatigue. Excluding the participants who rated

within normal limits on both questionnaires, we found that up to

50% of the symptomatic female population could be missed if only

the ESS is relied on to assess the possibility of obstructive sleep

apnea.

SLEEP AND BREATHING – TREATMENT

P162 | A non‐contact snore based technique
to identify males and females with OSA in REM/
NREM sleep

C. Hukins2; S. Akhter1; U. Abeyratne1; V. Swarnkar1

1University of Queensland, Brisbane, Australia, 2Sleep Disorders Centre,
Princess Alexandra Hospital, Woolloongabba, Australia

Introduction: Obstructive Sleep Apnea (OSA) causes frequent

upper airway collapse distrusting the regular sleep in patients. Exist-

ing clinical diagnosis requires overnight in‐facility monitoring of sleep

which is costly and resource intensive. However, the impact of

reduced airway muscle tone in makes REM sleep more vulnerable to

severe OSA which warrants in depth analysis of sleep stages. Fur-

thermore, OSA severity variation can be attributed by male‐female

differences in the airway characteristics. Limited evidence suggests
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that women have higher OSA in REM sleep even though classic

OSA symptoms are less present in women. Hence, the purpose of

this ongoing study is to develop a simple and low cost OSA diagno-

sis technique which will indentify males and females with OSA in

individual sleep states. Considering the emerging evidence of snoring

sound in relation to the upper airway collapse in OSA patients, we

used snoring as a low cost measure.

Methods: Our study included a total of 91 patients (Age 50.84

± 12.87 Year, Male/Female 56/35, AHI 33.86 ± 28.37 events/hr)

referred to the hospital with history of nocturnal snoring and

symptomatic OSA. We collected non‐contact audio recording

through a pair of bedside microphone along with simultaneous

Polysomnography (PSG) recording. Individual snoring events were

then extracted by applying a pattern recognition based technique

on audio data and then each was labeled as either from REM or

NREM sleep with the help of an artificial neural network based

algorithm. A set of Logistic regression models (LRM) were devel-

oped to train on the properties of REM and NREM snore group

from the male and female patients and then test on a separate

snore group by following a leave‐one patient‐out cross‐validation
(LOOCV) technique. We used two cut‐off‐points for OSA in REM

and NREM sleep (i.e., Apnea and hypopnea index (AHI) ≥ 15

events/h and AHI ≥ 30 events/h). Then PSG based clinical parame-

ters such as blood pressure and arousal index (ArI) of males and

females were assessed between REM/NREM OSA groups for cate-

gorizing patients at risks of co‐morbidities.

Results: The performance of our LRM models achieved 80‐81% and

75‐85% accuracy respectively for NRME and REM OSA prediction. As

primary outcome of interest, inclusion of gender in LRM model devel-

opment has increased the accuracies to 88‐91% for both NREM and

NREM cases. Importantly, when PSG based clinical parameters such as

blood pressure and ArI were analyzed between the male and female

OSA group categorized by LRM models, females with REM OSA

showed higher SBP than males (ANOVA test p value <0.005).

Discussion: Variation in REM/NREM prediction accuracy and asso-

ciation with clinical parameters shows that gender predominates in

OSA severity and its clinical presentation. Complaint of depression

and anxiety in females may link high SBP. Hence, our non‐contact
SS based approach could be of utility for better estimate OSA sever-

ity, suitable for home diagnosis and monitoring and early screening

of patients at risk.

P163 | Factors influencing CPAP acceptance
following a home trial of CPAP therapy for
obstructive sleep apnoea

J. Buswell; B. Singh; N. McArdle; D.C. Kosky

WASDRI, Nedlands, Australia

Introduction: There are few current data on outcomes from CPAP

trials for obstructive sleep apnoea (OSA), we therefore sought to

determine factors influencing CPAP acceptance in a contemporary

CPAP trial cohort.

Method: We conducted a retrospective review of consecutive

patients attending a CPAP therapy trial service embedded in a hospi-

tal sleep laboratory over 6 months. After a CPAP training session

with a sleep scientist, the patients trialled CPAP at home. Patients

were reviewed weekly or fortnightly by a sleep scientist and physi-

cian to troubleshoot CPAP problems. The patients used auto‐titrating
positive airway pressure devices to determine optimal pressure, and

the pressure was then fixed. In‐laboratory CPAP titration was avail-

able if requested by the physician. Patients could trial different

masks.

Results: Two hundred and twenty‐six consecutive patients com-

pleted a CPAP trial. A CPAP titration sleep study was required in 18

(8%) patients. The most frequently issued initial mask type was a

nasal mask (40%), whereas the most preferred final type was a full

face mask (49.7%). Nine patients (4%) had incomplete data. Average

trial length was 5.4 weeks (range 0‐18.5 weeks). One hundred and

thirty seven patients (61%) accepted CPAP, 54 (24%) rejected CPAP

and 27(12%) were undecided. CPAP acceptance was not influenced

by age or gender. Acceptance rates were higher among patients with

average CPAP use ≥4 h/night at the end of the trial compared to

those who used CPAP <4 h/night (75.4% vs 23%, p<0.0001) and in

those with severe (apnoea‐hypopnoea index, AHI>30/hr) compared

to mild OSA (AHI: 5‐15/hr) (69.7% vs. 38.8%, respectively, p=0004).

CPAP acceptance was low (6.9%) in 26% who experienced no sub-

jective symptom relief. There was a trend to greater CPAP accep-

tance with longer CPAP trial length (p= 0.08). CPAP acceptance did

not vary greatly according to initial mask selection; full face mask

(66.5%), nasal cushions (56.3%) and nasal mask (62.2%) (p>0.05).

Discussion: CPAP acceptance rates were highest in those with

severe OSA, CPAP use ≥4 h/night, and those who experience symp-

tom relief. Those who persevere during a CPAP trial may be more

likely to accept CPAP.

P164 | The effects of zolpidem on obstructive
sleep apnoea severity: an open label pilot study

J.C. Carberry1; R.R. Grunstein2; D.J. Eckert1

1Neuroscience Research Australia and the University of New South
Wales, Randwick, Australia, 2The Woolcock Institute of Medical
Research and Sydney University, Sydney, Australia

Introduction: Obstructive sleep apnoea (OSA) is an increasingly

common sleep‐related breathing disorder. The current first line ther-

apy continuous positive airway pressure is highly efficacious but is

often poorly tolerated. Other second line treatments (e.g. oral

devices and upper airway surgery) have variable and unpredictable

efficacy. Thus, novel approaches to treatment are urgently required.

New knowledge on hypnotics and their effects on the phenotypic
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causes of OSA indicate that zolpidem has therapeutic potential for

certain people with OSA. Specifically, zolpidem improves two of the

key non‐anatomical contributors to OSA (low respiratory arousal

threshold and pharyngeal dilator muscle responsiveness). However,

the effects of a standard dose of zolpidem (10mg) on OSA severity

and symptoms have not been investigated.

Methods: In an open‐label pilot study, unselected patients with

OSA of varying severities were recruited following a diagnostic in‐
laboratory sleep study. Participants then returned for a single night

sleep study in which 10mg of zolpidem was given just prior to sleep.

Tolerability and the effects of zolpidem on polysomnography vari-

ables were assessedand next‐day sleepiness.

Results: 6 unselected people with OSA (AHI range 9‐62events/h)
have been recruited and studied thus far. Zolpidem was well tolerated

and significantly increased sleep efficiency (71±10 vs. 81±8%, p=0.01

mean±SD) compared to the no drug night. Zolpidem had variable

effects on OSA severity in this unselected OSA patient population,

with no overall systematic difference (35±19 vs. 42±33 events/hr,

p=0.5). Respiratory event duration (26±8 vs. 23±2 s, p=0.36) and O2

saturation did not change with zolpidem (nadir O2 saturation 80±10

vs. 78±11%, p=0.44). Several participants had substantial improve-

ments in OSA severity of >50%, whereas OSA severity worsened in

others. Next‐day sleepiness determined with the Karolinska Sleepiness

Scale was not different with Zolpidem (4±1 vs. 4±2, p=0.85).

Conclusions: These preliminary findings represent the first data of

a standard dose of zolpidem in OSA and highlight its tolerability and

potential to improve sleep quality and OSA severity in certain indi-

viduals. These initial findings also underscore the need for a larger

trial that incorporates phenotypic characterisation (e.g. arousal

threshold, Pcrit or muscle responsiveness) to understand inter‐indivi-
dual heterogeneity and the potential therapeutic role of zolpidem for

certain people with OSA.

P165 | Using a lingual frenulum depressor to
create an airway in an obstructive sleep apnea
patients: A new method

A. Ebato1; H. Suzuki1; A. Yasuda1; H. Takeuchi1;
C.-M. Chow2; O. Komiyama1

1Department of Oral Health Science, Nihon University School of
Dentistry at Matsudo, Matsudo, Japan, 2Discipline of Exercise and Sport
Science, Faculty of Health Sciences, The University of Sydney, Australia,
Sydney, Australia

Introduction: Oral appliances (OAs) for obstructive sleep apnea

(OSA) treatments are very effective and both easy to use and inex-

pensive. However, the forces generated by OAs can lead to a reduc-

tion in overjet and overbite, which can cause changes in dental

occlusion during long‐term treatment in patients with OSA. We

hypothesized that changing the shape of the tongue and securing an

airway between the dorsum of the tongue and soft palate without

advancing the mandible would alleviate OSA symptoms. Therefore,

we investigated the efficacy of an OA equipped with a lingual frenu-

lum depressor (LFD) in patients with OSA.

Methods: The present study included five male patients with OSA

(mean age: 32.6 ± 7.1 years old; mean body mass index (BMI): 29.1

± 2.9). Respiratory status during sleep while wearing the OA with

LFD was assessed after 2 weeks and 3 months, and the results were

compared with those obtained at baseline. Items evaluated included

3% oxygen desaturation index (3%ODI), average arterial oxygen sat-

uration (SpO2ave), and minimum arterial oxygen saturation (SpO2-

min). Two patients also underwent MRI evaluation of the pharynx.

Results: Significant improvements in 3% ODI, SpO2min, and ESS

score were observed following the use of the OA with LFD device

at both 2 weeks and 3 months. MRI revealed an opening in the

nasopharyngeal region when participants utilized the OA with LFD,

which was not observed when they did not wear an OA or while

wearing an OA without the LFD.

Discussion: In the present study, we aimed to evaluate the

hypothesis that creating an airway between the dorsum of the ton-

gue and soft palate would result in improvement of OSA symptoms.

To achieve this aim, we examined how changes in the shape of the

tongue due to a novel OA equipped with an LFD would impact

OSA. Our findings suggest that the OA with LFD represents a novel

alternative to CPAP therapy and advancement of the mandible in

patients with OSA.

P166 | Optimal length of APAP trial to
determine fixed pressure in OSA treatment

H. Hills; A. Campbell; A. Neill

University of Otago Wellington, Wellington, New Zealand

Introduction: Currently there are no clear guidelines for the num-

ber of nights a patient needs to use APAP to accurately determine

their optimum fixed CPAP pressure via the 90th/95th percentile pres-

sure.

Methods: We retrospectively reviewed data for 25 patients under-

going a 7 day out‐patient APAP titration during the first 3 months of

2017. The sample was 64% male, 56% NZ European ethnicity, aver-

age age 56.2 years, BMI 35.7 m/kg2, average RDI or AHI of 43.9 /hr,

and average Epworth Sleepiness Scale (ESS) of 13.3/24. For consis-

tency only those using the same model APAP machine (Fisher &

Paykel ICON+) were included. The majority (64%) used a nasal mask.

The data was analysed as intention to treat in three protocols; 7‐
night, 3 night, and 1 night opportunity to use APAP.

Results: There was no statistically significant difference between

the three protocols in the patient's average 90th percentile pressure

determined by the machine (‐0.18cmH20 difference between 1 and

7 night protocol), mask leak (average leak 1,3,7 days was 40.7, 50,

38 L/min p=0.94 (>50 L/min considered a high leak), residual apnoea
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hypopnoea index (AHI machine 4.2, 4.5, 4.7/hr p=0.94). There was a

small trend for use to decrease across the week with CPAP use

longest on the first night (p=0.94). A significant difference in deter-

mined pressure was clinically set to be a >2cmH20 difference. By

our definition 3 patients had a clinically significant pressure differ-

ence between the 1 and 3 night protocols and an additional 2

patients differed significantly between the 1 and 7 night protocols.

The maximum difference in pressure seen between the protocols

was ‐6cmH20 (when comparing 1 and 7 night protocols). AHI

machine normalised (<10 events per hour) in all but 2 patients.

Discussion: 1 or 3 night APAP titrations are sufficient for most

patients to determine fixed treatment pressure but a proportion will

benefit from a longer 7 night titration period to allow for variation in

leak and use.

P167 | Three months of CPAP therapy
improves global cognition and memory in
comorbid OSA and MCI patients

V.V. Lee1,2; S. Robinson1; K. Lim3; A. Kyoong4;
M. Woodward5; M. Jackson1,2

1RMIT University, Bundoora, Australia, 2Institute for Breathing and
Sleep, Heidelberg, Australia, 3Royal Melbourne Hospital, Parkville,
Australia, 4St. Vincent's Hospital, Fitzroy, Australia, 5Austin Health,
Heidelberg, Australia

Introduction: Obstructive sleep apnoea (OSA) has been identified

as a risk factor for the development of mild cognitive impairment

(MCI) and dementia. Randomised controlled trials of continuous posi-

tive airway pressure (CPAP) therapy in OSA patients have demon-

strated that consistent use of CPAP can significantly improve

subjective daytime sleepiness, sustained attention, verbal delayed

recall and depressive symptoms. This pilot study examined whether

3 months of CPAP therapy improves cognition and mood in patients

with comorbid OSA and MCI.

Methods: Eight patients with MCI who were subsequently diag-

nosed with moderate‐to‐severe OSA (mean AHI=31.7 events/hr,

mean age 63.8±SD 9.9 years, 2 females) received 3 months of CPAP

therapy. Prior to starting CPAP and again after 3 months of treat-

ment, all participants completed a 90‐minute test battery that

included the Mini Mental State Examination (MMSE), Logical Mem-

ory (WMS‐IV), Digit Span (WMS‐IV), Coding (WAIS‐IV), Symbol

Search (WAIS‐IV), Autobiographical Memory Test (AMT) and Trail

Making A & B, and a set of mood and sleep questionnaires, including

the Epworth Sleepiness Score (ESS), Pittsburgh Sleep Quality Index

(PSQI) and Hospital Anxiety Depression Scale (HADS).

Results: The mean CPAP use per night was 3.9±2.4 hours. Paired

sample t‐tests revealed a significant decrease in ESS scores (mean

pre‐=13.7±5.8; post‐=10.5±6.8, p=0.03), and a significant improve-

ment in MMSE scores (mean pre‐=26.0±3.1; post‐=27.5±2.7,
p=0.04), Logical I (20.7±7.9; post‐=28.5±11.1, p=0.03), Logical II

(mean pre‐=10.3±5.8; post‐=16.0±7.4, p=0.02) and specific autobio-

graphical memory recall (mean pre‐=5.6±2.9; post‐=7.5±3.6, p=0.03).

Conclusion: Our findings demonstrate that CPAP may improve

global cognition, logical memory and specific autobiographical mem-

ory, in individuals with comorbid OSA and MCI. No improvements in

depressive and anxiety symptoms were observed. Although these

findings need to be confirmed in a larger study, they suggest that

CPAP has the potential to improve memory and cognition in the

subset of MCI patients that also have OSA.

P168 | Combination therapy with mandibular
advancement and expiratory positive airway
pressure valves reduces OSA severity

V. Lai1,2; B. Tong1,2; C. Tran1; A. Ricciardiello1; M. Donegan3;
N. Murray2,4; J. Carberry1,2; D. Eckert1,2

1Neuroscience Research Australia, Sydney, Australia, 2University of New
South Wales, Sydney, Australia, 3Woolcock Institute of Medical
Research, Sydney, Australia, 4Prince of Wales Hospital, Sydney,
Australia

Introduction: CPAP is the first‐line treatment for OSA. However,

it is often poorly tolerated with adherence rates below 50%.

Mandibular advancement splints (MAS) are a viable alternative with

higher adherence rates. However, efficacy varies. Approximately

50% have incompletely resolved OSA (AHI>5 events/h) with MAS

therapy. Current prediction methods are unreliable. Given that many

patients prescribed MAS therapy have also failed CPAP, therapeutic

solutions for incomplete MAS responders are needed. Nasal expira-

tory positive airway pressure (EPAP) valves (e.g. ProventTM) can

reduce OSA severity and may complement MAS therapy in incom-

plete responders. However, combination therapy with MAS plus

EPAP valves has not been investigated. Thus, this study aimed to

determine if combination therapy with a novel MAS device that has

a built‐in oral airway (O2VentT
TM) and oral/nasal EPAP valves

reduces OSA severity in incomplete MAS responders.

Methods: To date, 13 participants (2 females, 29‐65yo, AHI: 9‐
71events/h) prescribed an O2VentT MAS and were incomplete

responders (residual AHI>5 events/h), have participated in a split

night in‐laboratory sleep study. The MAS was worn with the follow-

ing combinations for each half of the night (order randomised): 1) an

oral EPAP valve attached to the MAS's oral airway or 2) a nasal

EPAP valve (ProventTM) plus an oral EPAP valve.

Results: MAS alone (advancement 79±14%; mean±SD) reduced the

total AHI in these incomplete responders from 30±20 to 22±16

events/h (p=0.01). MAS+oral/nasal EPAP reduced the supine NREM

AHI compared to MAS alone (22±20 vs. 13±19 events/h, p<0.05).

However, the reduction with MAS+oral EPAP was not different to

MAS alone (ΔAHI=‐5±16 events/h, p=0.26). With MAS+oral/nasal

EPAP vs. MAS alone, total AHI was reduced in n=10. N=6 had either

a >50% reduction (n=5) and/or resolution of OSA (n=4).
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Conclusions: Preliminary findings indicate that combination ther-

apy with the O2VentT MAS plus oral/nasal EPAP valves reduces

OSA severity in incomplete MAS responders. This combined

approach may be an effective therapeutic option for a substantial

proportion of the OSA patient population in whom MAS therapy

alone is only partially efficacious.

Support: This study was funded by a Cooperative Research Centre

Project Grant, a joint Government, Academia and Industry collabora-

tion (Industry partner: Oventus Medical). between the Australian

Government, Academia and Industry (Industry partner: Oventus

Medical).

P169 | The effective rationale of a novel intra‐
oral negative pressure device for obstructive
sleep apnea

C.-L. Liu1,2; T.-J. Liu3,4; Y.-P. Wang3,5; Y.-S. Leu3,5,6

1Division of Chest, Department of Internal Medicine, MacKay Memorial
Hospital, Taipei, Taiwan, 2Graduate Institute of Medical Sciences,
National Defense Medical Center, Taipei, Taiwan, 3Department of
Otolaryngology‐Head and Neck Surgery, MacKay Memorial Hospital,
Taipei, Taiwan, 4School of Biomedical Engineering, Taipei Medical
University, Taipei, Taiwan, 5Department of Medicine, MacKay Medical
College, New Taipei City, Taiwan, 6Cancer Center, MacKay Memorial
Hospital, Taipei, Taiwan

Introduction: Obstructive sleep apnea (OSA) is characterized by

periodic narrowing or obstruction of the upper airway when people

sleep. Continuous positive airway pressure (CPAP) is the 1st‐line
therapy for those symptomatic patients. For non‐CPAP therapies,

there is a novel tongue and soft palate retaining device through a

negative pressure, iNAP® Sleep Therapy System. The aim of the

study was to explore the anatomical mechanism of this intra‐oral
negative pressure device in treating adults with OSA.

Methods: This is a prospective, single center study. Six subjects

with OSA (apnea‐hypopnea index, AHI, ≥ 5 /h), were enrolled. Those

who were responders with the negative pressure device (treated

AHI < 20 /h and AHI reduced ≥ 50% from baseline) would undergo

physical examinations with oral, nasal, and oropharyngeal check‐up,
followed by Müller maneuver and cephalometry studies. In addition,

magnetic resonance imaging (MRI) would be done to precisely char-

acterize the changes of upper airway when they used the new

devices, the iNAP® Sleep Therapy System (Somnics Inc., Hsinchu,

Taiwan).

Results: At the supine position, the intra‐oral negative pressure

therapy significantly increased the size of the retro‐palatal airway by

moving the soft palate anteriorly, and maintained the patency of the

retro‐glossal airway by setting the tongue forward. By using the real‐
time MRI method, the images revealed the soft tissue (soft palate

and tongue) swung during breathing was significantly reduced by the

device. There were some differences in anatomical variables

measured in oropharyngeal airway between responders and non‐
responders. Due to the small number of cases, the preliminary

assumption is those who were obese with multi‐level obstruction

and had high‐arched palate leading to difficulty in maintaining good

seal were more likely being non‐responders.

Conclusions: In those who responded to the intra‐oral negative

pressure therapy, the soft palate and tongue were moved forward

(increased the size of the oropharyngeal airway) and set stable (pre-

vented collapsed soft palate and dropped tongue), resulting in suc-

cessfully diminished the apnea‐hyponea events.

P170 | Dynamic MRI tongue deformation
patterns during mandibular advancement and
associations with craniofacial anatomy in OSA

A. Lowth1,2; L. Juge3,4; F. Knapman3; P. Burke3,4;
E. Brown3,5; J Butler3,4; D. Eckert3,4; J. Ngiam1; P. Cistulli1,2;
L. Bilston3,4; K. Sutherland1,2

1Centre Sleep Health Research, Dept Sleep Medicine, Royal North Shore
Hospital, Sydney, Australia, 2Charles Perkins Centre and Faculty of
Medicine and Health, The University of Sydney School of Medicine,
Australia, 3Neuroscience Research Australia, Sydney, Australia,
4University of New South Wales, Sydney, Australia, 5Prince of Wales
Hospital, Sydney, Australia

Introduction: We have previously shown 3 distinct patterns of

tongue deformation with maximum mandibular advancement using

dynamic ‘tagged’ MRI. These patterns may be associated with

Mandibular Advancement Splint (MAS) treatment response; however,

it is unknown whether these different tongue deformation patterns

relate to tongue size, craniofacial structure or changes in airway vol-

ume with mandibular advancement. We aimed to determine whether

tongue deformation patterns relate to tongue volume, craniofacial

structures and airway changes.

Methods: OSA patients were recruited from sleep clinics following

polysomnography (AHI = 27.7 ± 16.9). Dynamic ‘tagged’ MRI with

remote advancement of the mandible using a temporary MAS was

performed to assign a tongue deformation pattern: 1. En Bloc 2.

Oropharyngeal 3. Minimal. T2–weighted anatomical MRI scans were

used to create 3 dimensional volumetric models of the tongue (ge-

nioglossus muscle), airway space, and measure craniofacial angles

SNB and SNA (maxilla/mandibular position). Movement pattern

groups were compared by one‐way ANOVA.

Results: Preliminary analysis of 40 patients has been completed to

date (43 ± 11 years; 72% male). Tongue volume did not differ

between tongue deformation groups (1. 86.6 ± 13.9, 2. 95.3 ± 14.1,

3. 89.8 ± 15.3, p=0.397). Change in airway volume also did not differ

between tongue movement groups (1. 0.4 ± 2.5, 2. 1.6 ± 3.8, 3. 1.5

± 2.1, p = 0.426). Furthermore, no difference was seen between ton-

gue deformation groups for SNA angle (1. 80.6 ± 4.6, 2. 80.4 ± 4.0,

3. 79.8 ± 5.3, p = 0.884) or SNB angle (1. 80.0 ± 5.9, 2. 78.3 ± 3.8,

3. 79.2 ± 6.8, p = 0.814).
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Discussion: Preliminary analysis revealed no significant relation-

ships between tongue deformation pattern and the craniofacial

structures measured. Further analysis is ongoing to look at tongue

deformation pattern association with 3D mandibular dimensions and

composite measures of tongue volume and craniofacial structures

(anatomical balance).

P171 | Alteration of the severity and pattern
of sleep disordered breathing following cardiac
resynchronization therapy

H. Matsumoto1; T. Kasai1; S. Suda1; S. Ishiwata1;
Y. Shoichiro2; S. Jun2; A. Murata2; T. Kato2; M. Hiki2;
H. Daida2

1Cardiovascular Respiratory Sleep Medicine, Juntendo University, Tokyo,
Japan, 2Department of Cardiology, Juntendo University, Tokyo, Japan

69‐year‐old man with dilated cardiomyopathy (DCM) was referred

for cardiac resynchronization therapy (CRT). He gradually became

dependent state on intravenous inotropic agents with frequent epi-

sodes of hospitalizations for acute decompensated heart failure

(ADHF). New York Heart Association (NYHA) functional classification

was III‐IV. Electrocardiogram showed atrial fibrillation (AF) with com-

plete left bundle branch block (CLBBB). Echocardiography showed

significantly decreased left ventricular ejection fraction (LVEF) in

20%. Taking into account for the previous history of ventricular

tachycardia (VT), CRT with defibrillator (CRT‐D) was implanted. CRT‐
D improved left ventricular dyssynchrony, NYHA functional class (to

II‐III), and plasma B‐type natriuretic peptide (BNP) level (from 3,000

to 800 pg/ml). Besides, apnea‐hypopnea index in polysomnography

reduced from 82.0/hr to 18.7/hr with an alteration of the type of

sleep disordered breathing (SDB) from predominant central sleep

apnea (CSA) to predominant obstructive sleep apnea (OSA), which

enabled switching from adaptive servo‐ventilation (ASV) to continu-

ous positive airway pressure (CPAP). Use of ASV in patients with

reduced LVEF is controversial because of negative and potentially

harmful results from current clinical trial. This case reminds us to

reevaluation of SDB or reconsideration of treatment option for SDB

following CRT‐D implantation in HF with reduced ejection fraction

and predominant CSA.

P172 | Emotional regulation in obstructive
sleep apnoea before and after treatment with
continuous positive airway pressure

E. Pattison1; M. Barnes1; J. Tolson1; J. Miles3; M. Jackson2

1Institute for Breathing and Sleep (IBAS), Melbourne, Australia, 2RMIT
University, Bundoora, Australia, 3Melbourne School of Psychological
Sciences, University of Melbourne, Parkville, Australia

Introduction: Obstructive Sleep Apnoea (OSA) is associated with

high rates of comorbid depression. Previous studies have

investigated the therapeutic efficacy of Continuous Positive Airway

Pressure (CPAP) on depressive symptoms in OSA patients, with var-

ied results. Emotional regulation is the ability to effectively manage

and respond to an emotional experience, and is considered a central

component of depression and other psychiatric disorders, thus poor

emotional regulation in OSA patients may be causative to their

depression. No studies to date have evaluated emotional regulation

and depression in OSA or whether CPAP therapy can improve emo-

tional control. This study aimed to assess the relationship between

depression and emotional regulation, and any changes in depressive

symptoms and emotional regulation in patients with OSA after CPAP

treatment.

Methods: N=48 OSA participants completed the Epworth Sleepi-

ness Scale (ESS), the Center for Epidemiological Studies Depression

Scale (CES‐D), the Emotion Reactivity Scale (ERS) and the Difficulties

in Emotion Regulation Scale (DERS) at baseline, and again after 1

and 12 months of CPAP use. Pearson's correlations were conducted

between the ESS, CES‐D, ERS and DERS. Three‐way (time) repeated

measures ANOVAs were conducted on the CES‐D, ERS and DERS

to examine whether CPAP improved depression and emotional

responses.

Results: At baseline, DERS and ERS were significantly associated

with CES‐D and ESS (all p<0.001). There was significant improve-

ment in CES‐D (F(2,91)=10.1, p<0.001), DERS (F(2,89)=11.3,

p<0.001) and ERS (F(2,88)=5.5, p<0.01) across time. Post hoc tests

revealed that a significant improvement in emotional regulation

(p<0.005) and reactivity (p<0.001) occurred between baseline and

12 months.

Discussion: Baseline data demonstrates that participants’ depres-

sive symptoms and sleepiness are significantly associated with their

ability to react and regulate their emotions. The current results sug-

gest that using CPAP treatment for one year can effectively reduce

depressive symptomatology and improve emotional regulation in

OSA patients. Significant improvements in mood and emotional reg-

ulation emphasises the value of CPAP therapy in individuals with

comorbid mood disturbance.

P173 | A one year audit of CPAP compliance:
Is there a storm in the cloud?

P. Ramji; P. Kelly

Canterbury District Health Board, Christchurch, New Zealand

Introduction: Modern CPAP devices quantify both adherence and

efficacy within a cloud based environment. Our current model

includes regular reviews within the first 30 days of setup and a

scheduled discharge review at 12 months. However, cloud based

services enable clinician's to have greater access to review these

parameters. The purpose of this audit is to investigate whether

newly treated CPAP patients maintain adherence and efficacy at 30,
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180 and 365 days after set up and review in context with our cur-

rent model.

Methods: This audit included new patients to CPAP set‐up over

a 90‐day period (n = 107). The CPAP was a cloud enabled device

supplied by one manufacturer. Thirty days of adherence and effi-

cacy was downloaded at 30, 180 and 365 days after set‐up. Out-

come measures included adherence (days used, average usage on

days used) and efficacy (average AHI and 95th percentile mask

leak).

Results: Mean adherence (days used %) decreased from 30 days

(86 ± 20%) to 180 days (69 ± 37%) to 365 days (62 ± 40%)

(p < 0.0001). At 180 days, 14% of patients were not using therapy,

which increased to 21% at 365 days. For those patients that used

therapy, there was no difference in the average usage on days used

(mean: 6.2‐6.5 hours.day−1). The mean machine derived AHI was <5

per hour at each time measurement. There was no difference in the

95th percentile leak at each time measurement.

Conclusions: Cloud based services has allowed us to challenge our

current clinical model. There is a cohort sub‐optimal users that

should be followed up much earlier than 12 months. Patients with

good CPAP adherence within the first 30 days of CPAP setup are

likely to continue to have good adherence at 180 and 365 days.

Funding and financial interests: NA.

Conflict of interests: Nil.

P174 | An audit of MPV usage and quality of
life in ventilator‐dependent patients
C. Rego; K. Hanssen; B. Duce; C. Hukins

Princess Alexandra Hospital, Woolloongabba, Australia

Introduction: Patients with progressive respiratory muscle weak-

ness may experience significant breathlessness during the day,

despite the use of nocturnal non‐invasive ventilation (NIV). Since the

use of a mask interface for daytime ventilation can be socially dis-

ruptive and lead to skin breakdown with prolonged use, open‐circuit
mouthpiece ventilation (MPV) is sometimes used. An audit of MPV

patients was conducted to determine the uptake and factors that

determine successful use of MPV during the daytime.

Methods: A total of 12 patients have been offered a trial of MPV.

This group included patients with Motor Neurone Disease, Muscular

Dystrophy, Post‐Polio Syndrome, Quadriplegia and Dejerne‐Sottas
Disease. All patients were provided with an acclimatisation session

prior to commencing MPV (including education of carers and family).

Acclimatisation took place in either the hospital ward as an admitted

patient, or in the outpatients sleep clinic. Total therapy compliance

(daytime MPV and daytime/nocturnal NIV usage) was examined to

observe any trends in overall usage of therapy pre and post MPV.

Results: Acclimatisation sessions ran for approximately 1‐2 hours.

Nine out of the 12 patients continued with MPV while 3 ceased at

the acclimatisation session. These patients reported decreased

breathlessness and increased general and social productivity. Accli-

matisation sessions in the outpatients sleep clinic were just as suc-

cessful as hospital admission session.

Conclusion: MPV is feasible in a wide range of neuromuscular dis-

orders. As there were only a small number of patients involved in

this audit, a larger cohort is required so that further analysis can be

made to determine any trends in MPV usage. Importantly, the initia-

tion of MPV can be performed effectively in an outpatients setting

in at least some patients, reducing the demand for hospital beds.

P175 | Evaluating longterm mandibular
advancement splint responders in mild, moderate
and severe OSA

A. Scott; N. Erikkson; T. Segal; E. Mateus;
M.-L. Oegema; T. Bell; K.Z. Raftar; L. Giovas; M. Dalman;
M. Russell-Pavier; P. Teuwen

The Wesley Hospital Sleep Disorders Centre, Brisbane, Australia

Introduction: Mandibular advancement splints (MAS) are an

improving therapy for obstructive sleep apnoea (OSA). Evaluating

MAS responders (AHI<IO with 50% reduction in AHI) is important in

predicting longterm outcomes, but there is limited data.

Objectives: Evaluate long‐term MAS responders versus non‐
responders in adults with mild, moderate and severe OSA. Efficacy

was evaluated with regular PSG studies interpreted by the same

sleep physician plus the regular involvement of experienced dentists.

Methods: Patients diagnosed with OSA (AASM criteria) had a cus-

tomised titratable 2‐piece MAS device, with vertical extensions hold-

ing the lower plate with the advancement provided by lateral ramps

on the upper plate (SomnoDentTM). MAS advancement was titrated

based upon a 3 month PSG, with regular annual studies when

defined as a responder. Further MAS advancement was performed

in non‐responders with a repeat PSG 3 months later.

Results: 118 patients (82 Male) were included (mean age 49.8

years, BMI 28.1). MAS responders were identified in 64.7% of

patients when assessed after the 3 month PSG review [95% Cl,

54.6% ‐ 74.9%]. With incremental titration based upon annual

reviews 73% remained MAS responders up to 5 years [95% Cl, 54.6‐
92.1%]. The overall baseline median AHI was 12.35 (SD 1.24), and

reduced to 8.84 after 3 months of MAS therapy (SD 0.99, =0.013).

Absolute AHI reduction was greatest in more severe OSA.

Average AHI reduction (severe OSA) 29.6 ± 4.8 (p 1.24‐05)
Average AHI reduction (moderate OSA) 11.7 ± 6.9 (p 1.45‐07)
Average AHI reduction (mild OSA) 4.0 ± 0.1 (p 1.98‐06):

There was no significant difference with MAS responders based

upon age, sex and BMI. Non‐responders represented 10% of

patients.
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Conclusion: This study demonstrates that well constructed titrat-

able MAS devices provide an effective reduction in AHI in longterm

responders with mild, moderate and severe OSA, in all body posi-

tions, and during REM. Non‐responders who do poorly with MAS

therapy have a greater rate of ceasing therapy. Regular sleep physi-

cian monitoring and regular PSG monitoring are essential for long‐
term success.

P176 | OSA anatomic risk factors and bariatric
surgery weight loss: a pilot magnetic resonance
imaging study

K. Sutherland1,2; N. Sarkissian1,2; A. Lowth1,2;
S. M. Grieve1,4,5; S. Leibman3; G. Smith3; P.A. Cistulli1,2

1Charles Perkins Centre and Faculty of Medicine and Health, The
University of Sydney School of Medicine , Sydney, Australia, 2Centre for
Sleep Health & Research, Department of Respiratory Medicine, Royal
North Shore Hospital, St Leonards, Australia, 3Upper Gastrointestinal &
Hepatobiliary Surgery Unit, Royal North Shore Hospital, St Leonards,
Australia, 4Sydney Translational Imaging Laboratory, Heart Research
Institute, Sydney, Australia, 5Macquarie Medical Imaging, Maquarie
University Hospital, Sydney, Australia

Obesity is a strong risk factor for Obstructive Sleep Apnoea (OSA)

but weight loss results in variable OSA improvement. Magnitude of

weight loss alone does not explain OSA improvement. Regional pat-

terns of fat loss may explain weight loss effects better than total

body weight. Recently, fat inside the tongue has been specifically

implicated in the development of OSA. Craniofacial skeletal structure

may also mediate effects of weight loss. The aim of this pilot imag-

ing study is assess craniofacial structure and both upper airway and

abdominal regional fat changes for relationship to OSA improvement

following surgical weight loss.

Methods: Participants scheduled for bariatric surgery were invited

to undergo an in‐laboratory polysomnography and a Magnetic Reso-

nance Imaging (MRI) scan (within one week of each other) before

surgery. Six months post‐surgery, both assessments were repeated.

Both the abdomen and head were scanned with two sequences (T1

for visualisation of soft tissue boundaries and Dixon for fat visualisa-

tion). Segmentation of tongue and airway borders and fat were per-

formed using image analysis software (3D slicer). Tongue and fat

segmentations are overlayed to determine the tongue fat volume.

Preliminary descriptive data are presented.

Results: Fifteen participants are recruited to date, image analysis of

the tongue is complete in N=5: N=4 female, 46.8±8.3 [mean ± SD]

years, pre‐surgery BMI 43.4±6.7 kgm2, baseline Apnea‐Hypopnea

Index [AHI] 25.3±11.4 events/hour (moderate OSA). Total body

weight loss was 33.5±5.9 kg. Preliminary data suggest reduction in

total tongue volume (‐19.8 ±9.5 cm3), tongue fat volume (‐13.1±12.1
cm3) and increase in total upper airway space volume (+3.2±5.1

cm3). Total AHI reduced to 9.1 ± 5.0 events/hour six months after

weight loss surgery.

Conclusions: This preliminary data demonstrates the feasibility of

detailed imaging of obese OSA patients pre‐ and post‐ bariatric sur-

gery. Work is ongoing to complete analysis of the dataset and to

associate anatomical characteristics and regional fat changes with

OSA improvement following weight loss.

P177 | Concurrent treatment of obstructive
sleep apnea with a two‐piece mandibular
advancement device with an elastic retention
band and orofacial myofunctional therapy: A
case report

H. Suzuki1; A. Ebato1; A. Yasuda1; H. Takeuchi1;
C.-M. Chow2; O. Komiyama1

1Division of Oral Function and Rehabilitaiton, Department of Oral
Health Science, Nihon University School of Dentistry at Matsudo,
Matsudo, Japan, 2Discipline of Exercise and Sport Science, Faculty of
Health Sciences, The University of Sydney, Sydney, Australia

Introduction: Two‐piece mandibular advancement devices (MAD)

are commonly used for treatment of obstructive sleep apnea (OSA).

Although, they offer greater patient comfort than monoblock

devices, they are not sufficiently effective for the treatment of OSA

in patients with nasal obstruction/malocclusion, who often sleep with

their mouth open. In one such case, we treated a patient with severe

OSA, for whom a standard two‐piece MAD was not adequately

effective, but supplementing the treatment with an elastic retention

band (ERB) led to improvement of symptoms.

Case report: A 37‐year‐old woman with Class‐II malocclusion and

a severe dolichofacial type presented with complaints of snoring and

excessive daytime drowsiness. Initial treatment with a two‐piece oral

appliance (OA) produced no improvement in her OSA symptoms or

sleep parameters, at which point we suspected and confirmed that

the patient had weak lip‐closure force (LCF; maximum and minimum,

4.8 and 1.2 N, respectively). The patient was then commenced on

concurrent treatment with orofacial myofunctional therapy (OMFT)

and a two‐piece OA supplemented with an ERB. This treatment pro-

duced a dramatic improvement in her symptoms and sleep parame-

ters within a week and complete resolution of symptoms within 2

months.

Discussion: Both OMFT and the ERB restricted mouth opening,

as evidenced from the improved LCF values at 2 months post‐
treatment (maximum and minimum, 7.2 and 5.1 N, respectively).

The ERB, in particular, compensated for the limitations of the two‐
piece OA, suggesting its utility in improving the efficacy of two‐
piece OAs. Keeping the mouth closed during sleep—by increasing

lip‐muscle strength through OMFT and/or through the use of an

OA with an ERB—is beneficial for patients with OSA. Future

clinical trials should evaluate the individual efficacies of OMFT,

two‐piece OAs with ERBs, and the combined treatment in treat-

ment of OSA.
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P178 | Utility of auto‐EPAP for NIV patients
with aerophagia

J. Taulke-Johnson1; A. Moman1; B. Duce1,2; C. Hukins1;
C. Ellender1

1Princess Alexandra Hospital Sleep Disorders Centre, Brisbane, Australia,
2Institute for Health and Biomedical innovation, Queensland University
of Technology, Brisbane, Australia

Introduction: A number of patients on noninvasive ventilation

(NIV) require very high pressures. Often these high pressures can

cause a number of adverse effects, such as aerophagia. The manage-

ment of aerophagia in NIV patients can be very difficult at times as

pressure reductions can lead to a return of symptoms. We present a

case of a patient who has been on NIV therapy at high pressures for

the treatment of obesity hypoventilation for 20 years with limited

success. Therapeutic pressures have been difficult to maintain due

to high aerophagia on high pressures, while at lower pressures the

Apnoea Hypopnoea Index (AHI) remained elevated.

Methods: The patient had been on NIV therapy since 2006, he

had undergone several repeat NIV studies over the years due to

aerophagia at required pressures and the return of symptoms and

events at reduced pressures. The patient was previously recom-

mended S mode 23/15cm H2O. He was then placed on a Lumis 150

ST device for 2 months set in S mode with Auto EPAP enabled with

settings of EPAP minimum at 6cm H2O, EPAP maximum at 17cm

H2O and a fixed pressure support of 8cm H2O. The following two

months he was reset to the 95th centile pressures determined during

Auto‐EPAP.

Results: 4 months’ worth of data was compared (2 months on his

usual device prior to the trial and 2 months on the Auto EPAP

device). The results from his usual device showed an AHI=63.5 with

a mean daily usage of 9hrs 20 mins with an Epworth sleepiness scale

(ESS) of 5. Following the loan period on Auto‐EPAP the download

showed a dramatically reduced AHI of 2.5. The mean daily usage did

not change and ESS was measured at 3. The patient however noted

to have greatly reduced aerophagia and improved sleep quality. In

addition pressure requirements were also reduced with 95th centile

pressures of IPAP at 16cm H2O/ EPAP = 8cm H2O. The patient was

then placed back on his S mode at these new settings. He was then

reviewed another 2 months later with a return of residual AHI = 20

and ESS returning to 5.

Discussion: This case report supports the idea that Auto EPAP can

be beneficial to patients who have difficulty tolerating NIV. Despite

no differences in compliance and ESS, Auto EPAP was able to

reduce aerophagia and improve tolerance of therapy.

P179 | The efficacy of continuous positive
airway pressure treatment for obstructive sleep
apnoea on clinical depression.

J. Tolson1,2; M. Barnes1,3; D.J. Bartlett5,6; M.L. Jackson1,4

1Institute for Breathing and Sleep, Austin Health, Heidelberg, Australia,
2School of Psychological Sciences, University of Melbourne, Parkville,
Australia, 3Department of Medicine, University of Melbourne, Parkville,
Australia, 4School of Health and Biomedical Sciences, RMIT University,
Bundoora, Australia , 5Sydney Medical School, The University of Sydney,
Camperdown, Australia , 6Woolcock Institute of Medical Research, The
University of Sydney, Glebe, Australia

Objectives: One of the most significant comorbidities recognised

among obstructive sleep apnoea (OSA) patients is depression. Signifi-

cantly higher rates of self‐reported depressive symptoms and clinical

depression have been identified in OSA patients relative to healthy

controls. Between 17‐45% of OSA patients have comorbid major

depressive disorder (MDD), based on the diagnostic and statistical

manual of mental disorders (DSM‐IV) criteria; this is compared to

12‐month prevalence rates of 6.6% in older adults. There is exten-

sive evidence that continuous positive airway pressure (CPAP)

improves depressive symptoms in unselected patients, however

there is limited data regarding the effectiveness of CPAP therapy for

OSA patients with MDD. This study aimed to determine whether 12

months of CPAP improves clinical outcomes in patients with OSA

and MDD.

Methods: Participants were recruited from patients attending a

sleep laboratory clinic for treatment of OSA. All participants had a

diagnostic polysomnography to confirm OSA before completing a

Structured Clinical Interview for Depression (SCID‐V) and the Center

for Epidemiological Studies‐Depression (CES‐D) scale prior to com-

mencing CPAP and after 12 months of treatment. Antidepressant

use and CPAP usage was recorded. A paired samples t‐test was con-

ducted to compare CES‐D scores over time. Descriptive analyses

were used to examine the proportions of MDD cases at baseline

and after 12 months of CPAP use.

Results: N=48 participants have completed assessments at baseline

and 12 months to date. There was a significant reduction in CES‐D
scores from baseline (M=18.5±13.0) to 12 month follow‐up
(M=10.4±8.6, p<0.001). Fourteen (29.2%) participants had current

MDD at baseline as assessed by the SCID‐V, and 21 (44%) partici-

pants had a past MDD episode. Of the 14 participants with MDD at

baseline, ten (70%) did not meet the criteria for MDD at 12 month

follow up.

Conclusion: MDD is highly prevalent in untreated OSA patients,

which may impact on treatment compliance and patients’ quality of

life. These findings suggest that CPAP significantly improves depres-

sive symptoms and is likely to reduce the incidence of clinical

depression in this population.
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P180 | Combination therapy with CPAP plus
MAS reduces CPAP therapeutic requirements in
incomplete MAS responders

B. Tong1,2; C. Tran1; A. Ricciardiello1; M. Donegan1;
N. Murray3; A. Chiang1; I. Szollosi4; J. Amatoury1; D. Eckert1

1Neuroscience Research Australia, Randwick, Australia, 2University of
New South Wales, Kensington, Australia, 3Prince of Wales Hospital,
Randwick, Australia, 4Oventus Medical, Indooroopilly, Australia

Introduction: CPAP and mandibular advancement splints (MAS)

are common therapies for OSA. CPAP is efficacious but often

poorly tolerated. Adherence to MAS is higher but efficacy varies.

Treatment options for those who cannot tolerate CPAP or do not

fully respond to MAS therapy alone are limited. Combination

therapy (CPAP+MAS) may be a therapeutic solution for incom-

plete responders to MAS or for those who cannot tolerate

CPAP (via reduced CPAP requirements). Thus, this study aimed to

determine therapeutic CPAP requirements using combination

therapy (a novel MAS device [Oventus O2VentT] with a built in

oral airway + CPAP) vs. CPAP alone in incomplete responders to

MAS.

Methods: Data from 10 out of 15 incomplete responders to MAS

therapy (residual AHI>10 events/h) who completed the study have

been analysed thus far (7 males, aged 31‐64y, BMI 22‐38 kg/m2,

residual AHI 13‐63events/h). Participants were instrumented with a

nasal mask, pneumotachograph, epiglottic pressure (Pepi) catheter to

define therapeutic CPAP using gold standard methodology, and stan-

dard polysomnography equipment. CPAP titrations during NREM

supine sleep were performed (order randomised) during: 1) CPAP

only, 2) CPAP+MAS (oral airway open), and 3) CPAP+MAS (oral air-

way closed).

Results: The mean residual AHI on MAS therapy alone (% advance-

ment= 84±15%) was 24±16 events/h. OSA was treated (normalisa-

tion of Pepi swings to near wakefulness levels) with 7.6±1.8cmH2O

during the CPAP only condition. Compared to CPAP alone, CPAP+-

MAS reduced therapeutic CPAP requirements by 36±21%

(4.8±2.1cmH2O, p<0.01) with the oral airway open and by 38±20%

(4.8±2.1cmH2O, p<0.01) with the oral airway closed. Pepi was nor-

malised to wakefulness levels at the therapeutic CPAP level during

all 3 conditions (CPAP alone= ‐2.0[‐3.3,‐1.2] vs. CPAP+MAS (oral air-

way open)= ‐1.8[‐4.3,‐1.8] vs. CPAP+MAS (oral airway closed)= ‐1.7
[‐3.1,‐1.4]cmH2O, p=0.67).

Conclusions: Combination therapy (CPAP+MAS) reduces Pepi

swings to a similar extent to CPAP alone with ~40% lower CPAP

requirements. This may be a therapeutic option for people with OSA

who cannot tolerate high pressures and incomplete MAS responders.

Support: This study was funded by a Cooperative Research Centre

Project Grant, a joint Government, Academia and Industry collabora-

tion (Industry partner: Oventus Medical).

P181 | Predictors of Response to a Novel
Mandibular Advancement Device (Oventus
O2VentT) in patients with OSA
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I. Szollosi5; N. McArdle1,2; D. Hillman1,2; P. Eastwood1,2
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3Absolute Dental, West Perth, Australia, 4QV1 Dental, Perth, Australia,
5Oventus Medical Ltd, Indooroopilly, Australia

Introduction: Obstructive sleep apnoea (OSA) treatment efficacy

with traditional mandibular advancement devices (MAD) tends to be

reduced in patients with high nasal resistance (NR). The Oventus

O2VentT is designed with a built‐in oral airway which permits

breathing by this alternate route and may therefore be a more gen-

erally effective therapy for OSA, particularly in those with high NR.

Methods: OSA patients currently using a MAD were studied. Fol-

lowing baseline polysomnography (PSG) (PGS#1) without any MAD

(wash‐out >3 nights), participants underwent a titration PSG (PSG#2)

with the O2VentT device airway OPEN to determine the optimal

advancement. At optimal advancement, PSG#3 was performed to

determine the effect of device airway CLOSED and OPEN (half of

night in each condition, order randomised) on OSA severity (apnoea

hypopnoea index, AHI). NR was determined from the slope of the

relationship between nasal airflow and transpalatal (nasopharyngeal

to nasal mask) pressure at a nasal flow rate of 0.1l/sec during supine

nasal breathing prior to and following PSG#1. Comparisons of demo-

graphic, PSG and mean NR were made between treatment respon-

ders (AHI at PSG#3 <50%AHI at PSG#1) and non‐responders.
Results

Data were available on 22 participants (6 female; mean age

55±10 years; BMI 28.2±3.2 kg/m2; AHI 53.3±28.6 events/hr). Com-

pared to PSG#1, mean AHI at PSG#3 decreased by 37.5±33.6 and

43.2±31.6% (p=0.27) with device airway CLOSED and OPEN,

respectively. There was a greater reduction in supine AHI in those

with lower supine NR with device airway CLOSED (r2=0.58; p<0.01)

and OPEN (r2=0.32; p=0.03). Responders to device airway CLOSED

(n=10) tended to have a higher hip circumference (106.2±7.5 vs

100.2±3.3; p=0.02). Responders to device airway OPEN (n=9)

tended to be female (n=5; p=0.02) and have a smaller neck circum-

ference (36.2±2.6 vs 40.1±2.8) and hip:waist ratio

(0.9±0.1vs1.0±0.1). Seven participants responded to both device air-

way CLOSED and OPEN.

Discussion: On average, the Oventus O2VentT reduced AHI by

approximately 40% in OSA patients; equally in the open and closed

position, more so in those with lower NR. Access to an oral

breathing route in a MAD may be most effective in sub‐groups
who are female, with smaller neck circumference and lower waist:

hip ratio.

Support: This study was supported by Oventus Medical Ltd.
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P182 | MERGE study: the effect of CPAP on
energy and vitality in patients with mild OSA

A. Wimms1,4; J. Kelly2; M. Morrell2,3

1Resmed, Sydney, Australia, 2Royal Brompton Hospital, London, UK,
3Imperial College, UK, 4The University of Sydney, Australia

Introduction: Continuous Positive Airway Pressure (CPAP) is the

treatment of choice for moderate‐severe obstructive sleep apnea

(OSA). There is no global agreement on whether it is the optimal

treatment for mild OSA. In addition, the diagnosis of mild OSA is

problematic due to a revision in the sleep scoring criteria in 2012

(American Academy of Sleep Medicine) which has not been univer-

sally adopted. The scoring rules were updated to include termination

by arousal to the definition of hypopneas. This change was to ensure

that patients experiencing multiple respiratory arousals from sleep

have access to appropriate treatment. The MERGE study has been

designed to assess the effects of CPAP treatment on quality of life

in patients with mild OSA, and the impact of scoring diagnosis.

Methods: MERGE is a randomised, controlled study taking place in

multiple UK centres (NCT02699463). Polygraphy data from patients

with mild OSA is scored using both AASM 2007 and AASM 2012 defi-

nitions. Patients are randomised to receive either CPAP treatment or

standard care (sleep hygiene counselling) for three months. The primary

objective is change in the energy and vitality subscale of the SF‐36,
from baseline to three months after initiation of CPAP, compared with

standard care. A number of other quality of life measures, including fati-

gue; depression; anxiety; and insomnia are being evaluated in order to

better understand the symptoms of this important patient group.

Results: The required sample size is 224 patients (112 per group).

Enrolled has commenced and is expected to conclude end of 2018.

Specific emphasis has been placed on adherence to treatment and

all patients are followed with telemonitoring. This data is monitored

by a central Adherence Core Lab on a regular basis (at least twice

per week). The central service intervenes when compliance is low

(<4 hours per night) for ≥3 consecutive nights, or other issues are

identified, e.g. high mask leak [>24 L/min] or suboptimal treatment

[AHI ≥5/h)].

Discussion: This is the first study to focus on optimal treatment of

the mild OSA group using both AASM definitions of mild OSA. The

results will provide guidance for physicians and policy makers on

how to best define and manage mild OSA patients.

P183 | Impact of a female specific APAP
device on quality of life in female patients

A. Wimms1,2; H. Woehrle1; D. Busam1;
F. Campos-Rodríguez3

1Resmed Science Centre, Sydney, Australia, 2University of Sydney,
Sydney, Australia, 3Hospital Universitario de Valme., Sevilla, Spain

Introduction: Automatically‐adjusting Positive Airway Pressure

(APAP) devices have traditionally been developed and tested using

primarily male obstructive sleep apnea (OSA) patient data. Litera-

ture shows that OSA in females is different than in males, with

females having on average lower apnea‐hypopnea indexes;

shorter obstructive events, more upper airway resistance and flow

limitation; more REM based events; and overall lower APAP pres-

sures for effective treatment. Recently a modified AutoSet

designed to address female‐specific OSA characteristics has been

developed.

Methods: This was a prospective single cohort trial aiming to

examine changes in quality of life in participants using the female

specific APAP device. Newly diagnosed female OSA patients (AHI ≥

15) used the modified APAP for three months. The primary outcome

was quality of life using the Functional Outcomes of Sleep Question-

naire (FOSQ). Secondary quality of life measures included the

Epworth Sleepiness Scale (ESS); Patient Health Questionnaire

(PHQ9); changes in Sexual Function Questionnaire (CSFQ); and

EuroQol 5D (EQ‐5D). Questionnaires were completed at baseline

and after 3 months APAP use.

Results: 23 female participants completed the study. The average

group diagnostic AHI was 39.2 ± 20.5. The average age of partici-

pants was 52.1 ± 8.6, and the average BMI was 35.96 ± 7.83.

Almost half (48%) of the participants had a history of hypertension,

and 44% complained of anxiety.

There was a significant improvement (p = 0.007) in the primary

outcome (FOSQ score) from baseline to 3 months’ post APAP treat-

ment. Significant improvements were also in the ESS (p <.0001);

PHQ 9 (p = 0.0007) and index values for the EQ‐5D (p=0.0062). No

significant difference was seen in the CSFQ pre and post treatment.

The average group AHI on treatment was 0.9 ± 0.7; average daily

usage was 5.5 ± 2.0 hr/ night, and 72% of participants used the

device > 4 hours per night.

Discussion: This is the first study to examine the impact of a new

female‐specific APAP device on quality of life in female OSA

patients. The study showed a significant improvement in quality of

life in these patients, and indicates that personalised treatment in

OSA yields strong positive patient outcomes.

SLEEP HEALTH

P184 | Melatonin for REM sleep behaviour
disorder in Parkinson's disease: A double blind,
randomised, placebo‐controlled trial

M. Gilat1,2; N. Marshall1,2; D. Hammond1; A.C. Jackson2;
A. Mullins1,2; J. Hall1; R. Grunstein1,2; S. Lewis1,2

1University of Sydney, Camperdown, Australia, 2Woolcock Institute for
Medical Research, Glebe, Australia

Background: Half of all PD patients experience RBD with dream

enactment, which can be frequently injurious. Currently, melatonin
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and clonazepam are the most recommended treatments for RBD.

However, current recommendations are based on poor evidence

from case‐reports and small case series. Thus, there is a need for

high quality evidence from randomized clinical trials to inform the

guidelines.

Methods: A phase‐II, randomised, double blind, placebo‐con-
trolled, parallel group trial with an 8‐week intervention period and

4 weeks of observation before and after the intervention. 30 PD

patients with RBD were randomized into one of two arms (1:1) to

receive 4mg prolonged released melatonin (Circadin) or matched

placebo (lactose monohydrate) ingested orally once daily within 1

hour of bedtime. The efficacy of melatonin was assessed as the

difference in the mean total number of RBD events as captured

by the “weekly CIRUS‐RBD questionnaire”, which measures the

frequency and severity of RBD symptoms using daily entries. The

primary outcome was the aggregate of all incidents measured

within weeks 5 to 8 of treatment compared to the 4 weeks prior

to treatment.

Results: One participant dropped out after moving overseas and

one participant with idiopathic RBD was mistakenly randomized as

being diagnosed with PD at study inclusion. All data obtained were

included in the mixed model analysis of variance (SAS 9.4). Adverse

events were mild and included headaches, mild fatigue and morning

sleepiness, (n=4 in treatment and n=5 on placebo). The dosage of

one participant in the treatment arm had to be reduced to 2mg daily

for 4 weeks during treatment due to light‐headedness and fatigue in

the morning, as per protocol. The primary outcome analysis revealed

no significant reduction in RBD events per week between groups

within weeks 5 to 8 of the protocol (3.6 events in the melatonin

group vs. 3.4 in the placebo group; difference 0.2 events/week; 95%

CI=‐3.2 to 3.6 events; p=0.91).

Conclusion: Prolonged released melatonin does not alleviate RBD

symptoms in patients with Parkinson's disease using the protocol

dosage scheme described.
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